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PREFACE. 


The  object  of  this  work  is,  as  its  title  indicates,  to  furnish,  in  as 
concise  a  manner  as  may  be  compatible  with  clearness,  a  condensed 
but  comprehensive  description  of  the  Modes  of  Practice  now  gene- 
rally employed  in  the  treatment  of  Surgical  Affections,  with  a 
jJain  ex{)osition  of  the  Principles  upon  which  those  modes  of 
practice  are  based. 

In  carrying  out  this  object  to  the  best  of  his  ability,  it  has  been, 
of  course,  necessary  for  the  author  to  have  regard  to  the  doctrines 
of  the  Masters  of  the  Profession,  in  both  this  and  other  countries, 
and  he  has  not  hesitated,  therefore,  to  avail  himself  freely  of  the 
labors  both  of  systematic  writers  and  of  those  who  have  illustrated 
/•articular  departments  of  surgery  by  monographs  and  siM^cial 
tri-at  ise?. 

At  the  same  time,  the  author  would  claim  for  his  work  the 
character  of  being  something  more  than  a  mere  compilation  from 
the  writings  of  others.  The  modes  of  treatment  recommended, 
are,  in  almost  all  instances,  such  as  have  proved  satisfactory  in 
Lir*  own  hands,  in  the  course  of  a  not  very  limited  Hospital 
txfierience,  while,  in  every  case,  the  principles  inculcated  and  the 
practice  recommended  have  been  conscientiously  considered  and 
refleeteil  upon,  with  such  deliberation  and  attentive  care  as  it  has 
Uen  in  his  power  to  bestow. 

In  making  use  of  the  work  of  other  writers,  the  author  has 
endeavored,  in  every  instance,  to  give  due  credit  for  what  he  has 
V'rrowed,  and,  should  the  proper  acknowledgment  have  been  in 
any  c-ase  unfortunately  neglected,  hereby  begs  the  reader  to  believe 
that  the  omission  has  been  entirely  unintentional. 
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PREFACE. 


Tbe  general  arrangeinerit  of  tliis  volume  will  be  foiind  to  ebm 
Bpond  ill  most  respects  with  that  adopted  in  Mr.  ErieliseirB  Treatise 
and  in  llr.  Holmes's  System  of  Surgery,  while  many  of  the  wood 
cuts  will  be  recognized  as  having  previously  appeared  in  the  work; 
of  other  wi'iters.     The  original  illustrations  have  been  engravec 
by  Mr.  Sehald — from  photographs,  chiefly  executed  by  Rhodes— oi 
from  ilrawings,  many  of  which  are  by  tbe  skilful  pencil  of  Dr, 
Jfaucrede.     The  representations  of  surgical  instruments  and  appa- 
ratus, are,  in   mimerous  instances,  from   cuts  furnished  by  Mr. 
Gerarig,  ilr.  Kolbe,  and  other  well-known  manufacturers. 

The  author's  thanks  are  especially  due  to  Dr.  Wm.  F.  Norris,  for 
valuable  advice  as  to  several  portions  of  the  volume,  particularly 
the  chaptci*8  on  the  Diseases  of  tbe  Eye  and  Ear;  to  Dn  C.  B. 
Naucrede,  for  original  drawings;  to  Frof.  Bigelow,  of  Boston,  for 
permission  to  use  several  illustmtious  from  bis  classical  work  on 
Dislocations  and  Fractures  of  tbe  Hip;  to  Dr.  Isaac  Hays,  and  to 
Dr.  Samuel  Lewis^  for  the  use  of  books;  and  to  Dr.  W.  S.  Forbes, 
and  to  Dn  R.  A,  Cleemann,  for  photographs. 


2000  WEf*T  DeLancey  Place, 

pHiLADELPiUA,  Nov ember,  1871. 


NoTE.—Thc  aiiUior  wonki  acknowled^-e  lils  particular  indebtedness  to  the  publi- 
cations of  ihn  Surgeon -Gene  ml 'a  Office,  at  Wjisliiujjrtoii,  1>,  C;  to  tbe  systematic 
treutisest  of  EricUsen,  Gross,  Fergu&son,  and  Druitt  ■  to  tbe  exeelleut  works  of 
BunrBtfad,  HamiUoii,  Paget,  W«lls,  Laurenee,  Lawson,  Toynbee,  Tlionipson^ 
Tbomas,  and  Holmes;  and  especially  to  Uie  various  monof^rapbi*  embraced  in  ihe 
iiiTaluable  System  of  Snrgery,  edited  by  tiie  laat-naraed  gentleman. 

Illustrations  bave  Iwen  borrowed  frnni  tbe  work**  of  Asbton^  Biirwell,  Bi^elow, 
Bnmsiead,  Cnrlingi  Druitr^  Eriebeen.  Feri^uiisou,  Gmy,  Ilnmilton,  Laurence,  Liston, 
Mackenzie,  ^liller,  Pirrie^  Roberts,  Simpson,  Skey,  Thomiis,  TUompsou,  Toynbee, 
Wales^  Wells,  and  some  otkei's. 


CONTENTS. 


Preface  . 

List  of  Illustratioks 

istrodcctobt  remarks 


PAGI 
V 

xiz 


CHAPTER    I. 

INFLAMMATION. 

Pathology  of  inflammation 
Clinical  view  of  inflammation    . 

Ulceration . 

Granulation  and  cicatrization 

Gangrene   . 

Inflammatory  fever 


84 
41 
46 
47 
48 
49 


CHAPTER    II. 

TREATMENT  OF  INFLAMMATION. 


Prophylactic  treatment    ...... 

63 

Curative  treatment           ...... 

53 

Hygienic    ....... 

53 

Lwal 

55 

Comititutional        ...... 

60 

CHAPTER   III. 

OPERATIONS  IN  GENERAL  ;  AN-«STHETIC8 

Jnalifications  of  surgeon  ..... 

rin.umstances  influencing  results  of  operations 

^auses  of  death  aAer  oi)erationd 

*rfparation  of  patients  for  op<*ration     . 

I^i'le  of  conducting  an  operation 

kn:ir»tiietics  ...... 

CHAPTER    IV. 

MINOR  SUROERT. 

•an'iacins:  ...... 

Ir-Tulsion  and  counter-irritation 

lyi-odermic  injection     ..... 


63 
63 
67 
69 
71 
72 


80 
84 
86 


Vlll 


CONTENTS. 


Vaccination 
Bloodletting 
Transfusion  of  blood 


CHAPTER    y. 

AMPUTATIO^JS. 

History  of  amputation 
Conditions  requiring  amputation 
Instruments  used  in  amputation 
Different  modes  of  amputating  . 
Structure  and  affections  of  stumps 
Mortality  after  amputation 
Causes  of  death  after  amputation 


9< 

91 

9S 

99 

105 

107 

111 


CHAPTER   YI 

SPECIAL  AMPUTATIONS. 


Hand 

Wrist  and  forearm 
Elbow  and  upper  arm 
Shoulder  . 
Above  shoulder 
Foot  and  ankle 
Leg 
Knee 
,  Thigh 
Hip 


112 
115 
116 
117 
119 
119 
123 
125 
126 
128 


SURGICAL  INJURIES. 


CHAPTER 

yji 

EFFECTS  OF  INJURIES  IN  GENERAL;  WOUNDS. 

Constitutional  effecte  of  injuries            ......      182 

Shock        .... 

132 

Traumatic  delirium 

136 

Local  effects  of  injuries  . 

137 

Contusions 

137 

Strangulation  of  parts 

139 

Wounds    .... 

.      139 

Incised  wounds     . 

140 

Lacerated  and  contused  wounds 

147 

Punctured  wounds 

.       152 

Poisoned  wounds  . 

154 

CHAPTER    YIII, 

GUNSHOT  WOUNDS. 

Gunshot  wounds    ...... 

Amputation  and  excision  in  gunshot  injuries     . 


157 
164 


CONTENTS. 


IX 


CHAPTER    IX. 

INJURIES  OF  BLOODVESSELS. 


PAGI 

Injaries  of  veins  .........      169 

Entrance  of  air  into  veins 

.      171 

Injuries  of  arteries           .... 

.      178 

Hemorrhagic  diathesis 

175 

Process  of  nature  in  arresting  hemorrhage 

176 

Treatment  of  arterial  hemorrhage 

177 

Collateral  circulation 

191 

Secondary  hemorrhage     . 

.      193 

Gangrene  from  arterial  occlusio 

194 

Traumatic  aneurism 

195 

Arterio-venous  wounds    . 

196 

Lines  of  incision  for  ligation  of  special  arteries 

197 

CHAPTER    X. 

INJURIES  OP  NERVES,  MUSCLES  AND  TENDONS,  LYMPHATICS,  BURSiB, 


BONES,  AND  JOINTS. 


Nerves 

Muscles  and  tendons 

Lvrnphatics 

Bnrsae 

Bones 

Joints 


205 
206 
207 
208 
208 


CHAPTER    XI. 


FRACTURES. 


Causes  of  fracture 

Varieties  .... 

Separation  of  epiphyses   . 
Symptoms 
Diagnosis  . 

Process  of  union  in  fractured  bones 
Treatment  of  fractures   . 

Simple 

Complicated 

Compound . 
Ununited  fracture  and  false  joint 


212 
214 
216 
217 
220 
221 
228 
223 
227 


CHAPTER  XII. 

SPECIAL  FRACTURES. 


Bones  of  face 
Lower  jaw 
Ribs 

Sternum    . 
Pelvis 


287 
288 
239 
241 
242 


X                                                          CONTENTS. 

F, 

Bacrum  and  coccyx         ........      2 

Clavicle    .... 

.      2 

Scapula     .... 

2 

Humerus  .... 

.      3 

Olecranon  and  coronoid  process 

.      2i 

Bones  of  forearm 

.      2{ 

Radius 

.      21 

Bones  of  hand     . 

25 

Femur      .           .         •  . 

.       25 

Patella      .... 

26i 

Tibia  and  fibula   . 

.      26- 

Bones  of  foot       .... 

.      26i 

CHAPTER    XIII. 


DISLOCATIONS. 


Dislocations  in  general 
Special  dislocations 

Lower  jaw 

Ribs,  sternum,  and  pelvis 

Clavicle  and  scapula 

Shoulder     . 

Elbow 

Wrist 

Hand 

Hip 

Patella  and  knee 

Ankle 

Foot 


269 
276 
276 

277 
278 
279 
283 
285 
286 
287 
294 
295 
296 


CHAPTER    XIY. 

EFFECTS  OF  HEAT  AND  COLD. 


Bums  and  scalds 

Operations  for  contracted  cicatrices 
Effects  of  cold ;  pernio  or  chilblain 

Frost-bite  .... 


297 
300 
302 


CHAPTER  XV. 

INJURIES  OF  THE  HEAD. 

Injuries  of  the  scalp 
Concussion  of  the  brain 
Compression  of  the  brain 
Traumatic  encephalitis    . 
Contusion  of  the  skull     . 
Fracture  of  the  skull 
Injuries  of  the  cranial  contents 
Trephining  in  injuries  of  the  head 


304 
306 
309 
311 
813 
314 
316 
817 


CONTENTS. 


XI 


CHAPTER    XVI. 

INJURIES  OF  THE  BACK. 


Injuries  of  the  spinal  cord 

Concossion  from  indirect  causes 
Ii^aries  of  the  vertebral  column 
Trettment  of  spinal  injuries 

Trephining  in  spinal  injuries 


railway  spine 


CHAPTER    XYII. 

INJURIES  OF  TUE  FACE  AND  NECK. 


Injuries  of  the  face 

Injories  of  the  neck 

Injories  of  the  larynx  and  trachea 

Sarincal  treatment  of  apnea 

Injaries  of  the  (esophagus 


pini 
823 
828 
829 
884 
885 


887 
841 
848 
848 
858 


CHAPTER    XYIII. 

INJURIES  OF  TUE  CHEST. 


Contnsions  of  the  chest  ...... 

Wountls  of  the  chest        ...... 

Injaries  of  the  diaphragm  ..... 

CHAPTER    XIX. 

INJURIES  OF  THE  ABDOMEN  AND  PELVIS. 

Contusions  of  the  abdomen 
\^oun(l«.  of  the  abdomen 
AlMlominal  fistulas 
Injnri*  J,  of  pelvic  organs 
Ini(]ri<>  of  male  genitals 
Injuries  of  female  genitals 


855 
856 
864 


865 
8G8 
871 
873 
374 
376 


SURGICAL  DISEASES. 


CHAPTER    XX. 

DISEASES  RESULTING  FROM  INFLAMMATION. 


rii«r>       .... 
GanijTene  and  gangrenous  diseases 


CHAPTER    XXI. 

ERYSIPELAS. 


Varieties  of  erysipelas     . 
Cauw-  and  symptoms 
DiAimo'iis 
Treatment 


878 
383 
387 


896 
307 
398 
399 


xu 


CONTENTS. 


CHAPTER   XXII. 

PT^MIA. 


Nomenclature  and  pathology  of  pyaemia 
Morbid  anatomy  .... 
Causes       ..... 
Symptoms  and  diagnosis 
Treatment  .... 


Struma 

Tubercle 
Scrofula 

lUckets      . 


CHAPTER    XXIII. 

DIATHETIC  DISEASES. 


4 
4 

41 
41 
41 


4U 
414 
415 
417 


CHAPTER    XXIV. 

VENEREAL  DISEASES.      QONORRHCEA  AND  CHANCROID. 


Gonorrhoea  of  male  urethra 

.      420 

Complications 
Balano-posthitis,  or  external  gonorrhcea 
Gonorrhoea  of  female  genitals     . 
Ophthalmic  gonorrhoea    . 
Gonorrhoea  of  nose,  mouth,  and  rectum 

■  • 

.  424 
426 

437 
427 
429 

Gonorrhoeal  rheumatism 

429 

Cliancroid             .           .           .           .           . 

Complications 

Treatment 
Primary  bubo  or  bubon  d'embl^e 

430 
431 
432 
435 

CHAP-^ER    XXV. 

VENEREAL  DISEASES— COn/inueJ.      STPHILIS. 


History  and  causes  of  syphilis 
Primary  syphilis 
Secondary  syphilis 
Tertiary  syphilis 
Hereditary  syphilis 
Diagnosis  of  syphilis 
Treatment  of  syphilis 


436 
438 
442 
445 
449 
450 
453 


CHAPTER    XXVI. 

TUMORS. 


Classification  of  tumors 

Cystic  tumors 

Simple  or  barren  cysts 
Compound  or  proliferous  cysts 


459 
4G1 
461 
463 


HAligntnt  tamon 

Cancer 

Epithelioma 
Exdsiou  of  tumors 


CONTENTS. 

Xlll 

PAQI 

[>UtgT0Wth8      . 

.            .      465 

. 

.      478 

. 

.      478 

•                 «                 • 

.      490 

. 

.      498 

CHAPTER   XXYII. 

SrSOICAL  DISEASES  OF  THE  SKIN,  AREOLAR  TISSUE,  LTMPHATICS, 
MUSCLES,  TENDONS,  AND  BURS^. 


Skin  and  appendages       .... 

.      494 

Areolar  tissae        .            . 

.      500 

Lrmphatic  system            .... 

.      500 

Xoiciefl  and  tendons        .... 

.      501 

Barsie      ...... 

.      505 

CHAPTER    XXYIII. 

SURGICAL  DISEASES  OF  TUE  NERVOUS  STSTEM. 


Xeuriiia    . 
Xeuronia  . 
Keoralgia 
Tetanus    . 


CHAPTER   XXIX. 

SURGICAL  DISEASES  OF  THE  VASCULAR  STSTEM. 
Diieasw  of  veins 

Vascaiar  tnmors  or  angeiomata  . 
Diseases  of  arteries 
Aneurism 

Treajment  of  aneurism  in  general 
TrwinKut  of  particular  aneurisms 

Aortic  and  innominate 

Carotid  and  subclavian 

Axillary  and  brachial 

Abdominal  and  inguinal 

Gluteal  and  sciatic 

Iliac,  femoral,  and  popliteal 


507 
508 
509 
511 


515 
519 
523 
526 
584 
545 
546 
547 
549 
550 
551 
552 


CHAPTER  XXX. 

DISEASES  OF  BONE. 


Periostitis 

Ost^-itis 

O^teo-myelitis 

Al»!ic«^s3  in  bone 

Cirif-* 

Necrrrijs    . 

Osteomalacia 

Tab**rcle  and  scrofula 

Tamors  in  bone  . 


553 
554 
556 
558 
500 
562 
566 
567 
568 


XIV 


CONTENTS. 


} 


CHAPTER    XXXI. 

DISEASES  OF  JOINTS. 


Synovitis  . 

Hydrarthrosis 

Pyarthrosis 
Arthritis   . 

Hip  disease 

Sacro-iliac  disease 
Rheumatoid  arthritis 
Anchylosis 

Loose  cartilages  in  Joints 
Articular  neuralgia 


PA 

5' 
5'i 

61 
57 

m 

58( 
591 


CHAPTER    XXXII. 


EXCISIONS. 


Excision  in  general 
Special  excisions  . 

Scapula 

Clavicle  and  ribs 

Shoulder-joint 

Humerus    . 

Elbow-joint 

Radius  and  ulna 

Wrist-joint 

Bones  of  hand 

Hip-joint    . 

Knee-joint 

Bones  of  leg  and  ankle-joint 

Bones  of  foot 


593 
597 
597 
598 
598 
599 
600 
601 
603 
603 
603 
607 
611 
612 


CHAPTER    XXXIII. 


ORTHOPAEDIC  SURGERY. 

Wry-neck             ....... 

.      614 

Lateral  curvature  of  the  spine    ..... 

.      616 

Deformities  of  the  upper  extremity        .... 

.      619 

Deformities  of  the  lower  extremity       .... 

.      620 

Club-foot 

.      621 

CHAPTER    XXXIV. 

DISEASES  OF  THE  HEAD  AND  SPINE. 


Diseases  of  the  scalp,  skull,  and  dura  mater 
Encephalocelc  and  meningocele 
Paracentesis  capitis 

Spina  bifida  .... 

Antero-posterior  curvature  of  the  spine 
Arthritis  and  necrosis  of  the  spine 


626 
627 
628 
62B 
629 
634 


CONTENTS. 


XV 


CHAPTER   XXXV. 

DISEASES  OF  THE  ETE. 

Diseties  of  the  conjunctiya        .... 
Diseaces  of  the  cornea,  sclerotic,  and  ciliary  body 
Diietses  of  the  iris 
Opfiitions  on  the  iris 
Citinct    . 


Opfrations  for  cataract    . 

Diteues  of  the  Titreoas  humor,  choroid. 

lad  tmbljopia) 
Accmnmodation  and  refraction 
GbiQcoma 

Ailections  of  the  entire  eyeball 
Stnblsmas 

DiifasM  of  the  eyelids    . 
Disetses  of  the  lachrymal  apparatus 
Duetses  of  the  orbit 


retina,  and  optic  papilla  (amaurosis 


PAQI 

634 
688 
644 
646 
649 
651 

656 
662 
664 
666 
666 
668 
672 
674 


CHAPTER    XXXVI. 

DISEASES  OF  THE  EAR. 


Diseases  of  the  auricle    . 
DUetses  of  the  external  meatus 
Diaeues  of  the  membrana  tympani 
Duetses  of  the  Eustachian  tube 
Diseases  of  the  cavity  of  the  tympanum 
VwioQs  affections  of  the  ear       . 


675 
676 
678 
681 
682 
685 


CHAPTER    XXXVII. 

DISEASES  OF  THE  FACE  AND  NECK. 

Diseases  of  the  nose        .... 
Rhinoplasty  ..... 

Diseases  of  the  frontal  sinuses,  and  of  the  cheeks 
Di«easfs  of  the  lips  .... 

Diieaset>  of  the  neck        .... 


687 
603 
696 
697 
703 


CHAPTER    XXXVIII. 


DISEASES  OF  THE  MOUTH,  JAWS,  AND  THROAT. 


DrsttM^es  of  the  tongue     ..... 

.      707 

Df-i^-asos  of  the  jaws        ..... 

711 

Di***sps  of  the  palate      ..... 

.      720 

Diseases  of  the  tonsils     ..... 

.      724 

Di«€a.«»e3  of  the  pharynx  and  (esophagus 

.      725 

Diseases  of  the  air-passages         .... 

.      731 

XVI 


CONTENTS. 


CHAPTER    XXXIX. 

DISEASES  OF  THE  BREAST. 


Hypertrophy  of  the  breast  and  galactocele 
Diseases  of  the  nipple  and  areola 
Mammitis  and  mammary  abscess 
Tumors  of  the  breast 

Excision  of  the  breast 
Diseases  of  the  mammary  gland  in  the  male 


CHAPTER   XL. 


HERNIA. 


Causes  of  hernia  . 
Nomenclature 
Structure  of  a  hernia 
Symptoms  of  hernia  in  general 
Treatment  of  reducible  hernia 

Radical  cure  of  hernia 
Irreducible  hernia 
Inflamed  and  incarcerated  hernia 
Strangulated  hernia 

The  taxis    . 

Herniotomy 


74 

74 

74 

741 

741 

75( 

752 

768 

754 

760 

764 


CHAPTER    XLI. 


SPECIAL  HERNIA. 


Diaphragmatic  and  epigastric  hemiee     . 

768 

Ventral  and  umbilical  hemise     . 

769 

Lumbar  hernia     .           .           .           .           . 

770 

Inguinal  hernia    .... 

770 

Femoral  hernia-    .... 

781 

Obturator  hernia  .           .           .           . 

785 

Perineal,  pudendal,  and  vaginal  hemisB 

786 

Ischiatic  hernia    .    '        . 

787 

CHAPTER    XLII. 


DISEASES  OF  INTESTINAL  CANAL. 


Intestinal  obstruction 

Malformations  of  the  anus  and  rectum  . 

Stricture  and  tumors  of  the  anus  and  rectum 

Rectal  fistulas 

Fistula  in  ano 

Fissures  and  ulcers  of  the  anus 

Hemorrhoids 

Prolapsus  of  the  rectum  . 

Inflammation  of  the  rectal  pouches 

Neuralgia  and  pruritus  of  the  anus 


787 
795 
798 
801 
803 
805 
807 
813 
815 
816 


CONTENTS. 


XVll 


CHAPTER    XLIII. 

DISEASES  OF  ABDOMINAL  ORGANS  AND  VARIOUS  OPERATIONS  ON  THE 

ABDOMEN. 


Paracentesis  abdominis   . 

OnrUn  tumors    .... 

Ccsaretn  section  .... 

Nephrotomy  and  excision  of  the  kidney 

Excision  of  the  spleen     . 

TreaUnent  of  abdominal  abscesses,  etc. 


PAOB 

816 
817 
825 
825 
825 


CHAPTER    XLIV. 


URINARY  CALCULUS. 


Virieiies  of  calculus 

828 

Renal  calculus      .            .           .            .            . 

881 

Vesical  calculus    . 

882 

Lttboljsis,  or  solvent  treatment  of  stone 

838 

Lithotrity.            .            .           .            .            . 

889 

Lithotomy            .... 

848 

Rccnrrent  calculus           .    •       . 

864 

Urethral  calculus  .... 

.      866 

Pmstatic  calculus             .           .           .            . 

866 

Calcnlol  in  women 

866 

Extn-pelTic  vesical  calculus 

868 

CHAPTER    XLV. 

DISEASES  OF  THE  BLADDER  AND  PROSTATE. 

Malformations  and  malpositions  of  the  bladder 

Cjstitis      ......... 

Structural  diseases  of  the  bladder  ..... 

Hcmatoria  ........ 

ParalTHs  and  atony  of  the  bladder ;  retention  and  incontinence  of  urine 
Inflammatory  diseases  of  the  prostate    ..... 

CTirDnic  hypertrophy  of  the  prostate      ..... 

Retention  of  urine  from  prostatic  obstruction   .... 

Other  diseases  of  the  prostate     ...... 


868 
872 
874 
876 
877 
879 
880 
885 
887 


CHAPTER    XLYI. 

DISEASES  OF  THE  URETHRA  AND  URINARY  FISTULA. 


Exploration  of  the  urethra         .           .           .           .           . 

888 

M-ilformations  of  the  urethra      .           .           .           .           . 

893 

Prolapsus,  inflammation,  and  spasm  of  the  -urethra 

894 

Stricture  of  the  urethra    ..... 

896 

Urethral  fever       ..... 

899 

Treatment  of  stricture     ..... 

900 

Tumors  of  the  urethra     ..... 

911 

Urinary  fistula  in  the  male         .... 

.      912 

Urinary  fistula  in  the  female       .... 
3 

.      914 

XVlll 


CONTENTS. 


CHAPTER    XLVII. 

diseases  of  the  generative  organs. 

Male  Genitals. 


Diseases  of  the  penis  and  scrotum 
Diseases  of  the  testis 

Hydrocele  and  hsematocele 

Varicocele  .... 

Sarcocele  and  tumors  of  the  testis 
Functional  disorders  of  the  male  generative  apparatus 


Female  Genitals. 


Malformations 

Surgical  diseases  of  the  yulva 
Surgical  diseases  of  the  vagina 
Tumors  of  the  uterus 


Index 


LIST  OF  ILLUSTRATIONS. 


L  rorposcles  and  filaments  in  recent  lymph  . 
t  Fibroplastic  and  fusiform  cells  from  lymph 

3.  Pus  cells       .... 

4.  Ideal  action  of  a  granulation 

5.  Sphacelus :  showing  line  of  separation 

6.  Mediate  irrigation  ;  coil  prepared  for  use 

7.  Me<liate  irrigation ;  coil  applied  to  head 

8.  Mediate  irrigation ;  coil  applied  to  leg 

9.  Irrigating  apparatus 

10.  Ward  carriage 

11.  Clover's  chloroform  apparatus 
11  Reversed  spiral  bandage     . 
13.  Fifinr(M>f-d  bandage 
U.  Spica  bandage 

15.  Foar-tailed  bandage 

16.  BaD<lage  of  Scultetus 

IT.  Application  of  Seutin's  pliers  to  starched  bandage 
1?.  Starched  bandage ;  trap  for  dressing  wound 
11».  Corrijran's  button  cautery 

20.  Porte-moxa 

21.  Formation  of  a  seton 

22.  niffvrent  forms  of  cautery  iron 

23.  Mar-halfs  galvanic  cautery 

24.  Mirhanical  leech 
2.').  Petit\s  toumifjuet    . 
2C.  SjianLsh  windlass 
2T.  .'*iir!i'»roni*>  tourniquet 
2^  .'^k^-v*-  tourniquet     . 
2*A  Li.»t».rs  uorta-<'om pressor 
3^'.  Amputating  knife    . 
3L  Ikuiblc-edged  catlin 
32.  BL-iti.iiry 

•^.  .'''aiail  amputating  saw 

•V».  B<ine-uipiK;rs 

3C.  Artery-forceps 

37.  Tenaculum  . 

>.  Reef-knot     . 

39.  .SurLHcal  needles 

Pi.  Amputation  of  the  arm ;  circular  method 

41.  Amputation  of  the  thigh ;  antero-posterior  flap  method 

4J.  Am]»ntation  of  the  thigh ;  modified  circular  method 

43.  Amputation  of  the  leg ;  Teale's  method 

44.  ArieurL-mal  varix  in  a  stump 
4.'f.  Neuromata  of  stump 
Vf.  Necro!«LS  after  amputation  . 
47.  Amputation  of  a  finger 
4^.  Amputation  at  metacarpo-phalangeal  joint 


PAOB 

38 
39 
39 

47 
49 
55 
56 
56 
57 
66 
78 
81 
82 
82 
82 
82 
83 
84 
85 
85 
85 
86 
86 
88 
94 
95 
95 
95 
95 
96 
96 
96 
96 
97 
97 
97 
97 
98 
98 
99 
100 
102 
102 
106 
106 
107 
113 
114 


XX 


LIST    OF    ILLUSTRATIONS. 


FIG. 

49.  Amputation  of  the  thumb 

50.  Result  of  partial  amputation  of  the  hand 

51.  Amputation  at  the  wrist  . 
62.  Amputation  of  forearm  . 
53.  Amputation  at  the  shoulder-joint ;  Larrey's  method 

64.  Result  of  Larrey's  amputation 

65.  Amputation  at  shoulder-joint ;  Dupuytren's  method 

66.  Amputation  of  great-toe,  with  metatarsal  bone   . 
57.  Amputation  of  metatarsus  (Lisfranc's  and  Key's  methods) 
68.  Chopart's  amputation 

59.  PirogoflTs  amputation 

60.  Bony  union  alter  PirogoflTs  amputation   . 

61.  Syme*s  amputation 

62.  Flap  amputation  of  the  le^ 

63.  Amputation  at  the  knee-jomt 

64.  Amputation  at  the  hip-joint 

65.  Mounted  needle,  with  ligature 

66.  Interrupted  suture 

67.  Continued,  or  glover's  suture 

68.  Twisted  suture       .... 

69.  India-rubber  suture 

70.  Quilled  suture        .... 

71.  Serre-fine    ..... 

72.  N61aton's  probe     .... 

73.  Bullet  forceps        .... 

74.  Screw  extractor     .... 

75.  Gunshot  fracture  of  hip     . 

76.  Partial  excision  of  racUus  for  gunshot  injury 

77.  Limited  torsion      .... 

78.  Aneurismal  needle 

79.  Grooved  director    .... 

80.  Exposure  and  division  of  arterial  sheath  . 

81.  Passage  of  needle  and  ligature     . 

82.  Acupressure ;  first  method ;  raw  surface  . 

83.  Acupressure ;  first  method ;  cutaneous  surface 

84.  Acupressure ;  second  method 

85.  Acupressure ;  third  method 

86.  Acupressure ;  fifth  method 

87.  Collateral  circulation  in  thigh 

88.  Varicose  aneurism  .... 

89.  Ligation  of  innominate  artery 

90.  Ligation  of  carotid  artery 

91.  Ligation  of  lineal  artery 

92.  Ligation  of  facial  artery   . 

93.  Ligation  of  occipital  artery 

94.  Ligation  of  temporal  artery 

95.  Ligation  of  subclavian  artery 

96.  Ligation  of  brachial,  radial,  and  ulnar  arteries 

97.  Ligation  of  common  iliac  artery  . 

98.  Ligation  of  external  iliac  artery  . 

99.  Ligation  of  femoral  artery 

100.  Ligation  of  popliteal  artery 

101.  Ligation  of  anterior  tibial  artery  . 

102.  liigation  of  posterior  tibial  artery 

103.  Apparatus  for  ruptured  tendo  Achillis     . 

104.  Partial  fracture      .  .  .  . 

105.  Comminuted  fracture  of  humerus  . 

106.  Impacted  fracture  through  trochanters     . 

107.  Gangrene  from  tight  bandaging    . 

108.  Brainard*s  perforator  for  ununited  fracture 

109.  Gaillard's  instrument  for  ununited  fracture 

110.  Barton's  bandage  for  fractured  jaw 


] 
1 
1 
1 
1 
1 
1 

i: 
It 
11 

15 

14 

14 

14 

14 

14 

14; 

14' 

16J 

162 

163 

166 

168 

181 

182 

185 

186 

186 

188 

188 

188 

188 

188 

191 

197 

198 

198 

199 

199 

199 

199 

200 

201 

202 

202 

203 

203 

204 

204 

207 

214 

215 

215 

226 

236 

236 

238 


LIST   OF   ILLUSTRATIONS. 


XXI 


rw.  PAGE 

111.  Attachments  of  outer  end  of  clavicle;  showing  branches  of  coraco- 

clavicular  ligament     .......  244 

111  Obliqne  fracture  of  clavicle          ......  245 

113.  Fox's  apparatus  for  fractured  clavicle      .....  247 

114.  Velpeau's  bandage            .......  248 

115.  Fracture  of  the  surgical  neck  of  the  humerus      ....  249 

116.  Dreffiing  for  fracture  of  the  surgical  neck  of  the  humerus           .            .  250 

117.  Fracture  at  the  base  of  the  condyles  of  the  humerus  .  .  .  251 
116.  Fractareat  the  base  of,  and  between  the  condyles  of  the  humerus         .  251 

119.  Physick's  elbow  splints      .......  252 

120.  Fracture  of  the  radius  near  its  lower  end             .            .            .            .  .  254 

121.  N^laton's  splint  for  fracture  of  the  radius  ....  255 
123.  Bond's  splint  for  fracture  of  the  radius  .....  255 
123.  Intivcapsular  fracture  of  neck  of  femur  .....  257 
124  Liston's  long  splint  for.  fractured  thigh     ....            *  259 

125.  Adhesive  plaster  stirrup  for  making  extension  in  fractures  of  lower 

extremity         ........  259 

126.  Weight  extension  with  long  splints  for  treatment  of  fractured  thigh      .  261 

127.  N.  R.  Smith's  anterior  splint  for  fractured  thigh  ....  261 

128.  Compound  fracture  of  thigh ;  treatment  by  bracketed  long  splint          .  262 

129.  Fracture  of  patella            .......  263 

130.  Hamilton's  dressing  for  fractured  patella  .  .  .  .  .264 
131. 132.  Separation  of  upper  epiphysis  of  tibia  ....  265 
133.  Fracture4x>x,  with  movable  sides  .....  266 
13i  Sailers  cradle        ........  267 

135.  Wire  rack  for  fracture  of  the  leg  .            .            .            .            .            .  267 

136.  CloveJiitch             ........  273 

137.  I>i8location  of  lower  Jaw  .  .  .  .  .  .  .276 

138.  Dislocation  of  acromial  end  of  clavicle    .....  278 

139.  Dislocation  of  humerus  into  axilla  .  .  .  .  .279 

140.  Sabcoracoid  luxation  of  humerus  ......  280 

141.  Reduction  of  dislocated  shoulder  by  fool  in  axilla  .  .  .  281 
141  Reduction  of  dislocated  shoulder  by  White's  and  Mothers  method  .  282 
141  Forward  dislocation  of  head  of  radius       .....  283 

144.  IHslocation  of  elbow  backwards   ......  284 

145.  Redaction  of  dislocated  elbow       ......  285 

146.  lievig's  instrument  for  reducing  dislocations  of  thumb  and  finger            .  286 

147.  Anatomy  of  the  hip-joint ;  the  Y  ligament  ....  287 
14?.  Backward  dislocation  of  hip          .            .            .            .            .            .  288 

149.  Reduction  of  backward  dislocation  by  manipulation       .  .  .289 

150.  IH)wnward  dislocation  of  hip        ......  290 

IM.  Redaction  of  downward  dislocation  by  manipulation    .  .            .            .  290 

152.  Application  of  rope  windlass  for  backward  aislocation  of  hip    .            .  291 

153.  Bloxam's  dislocation  tourniquet  applied  for  downward  dislocation  of  hip  292 

154.  Pulleys  applied  for  upward  dislocation  of  hip      ....  293 

155.  Anjfular  exten.«*ion  in  old  dislocation  of  hip         .  .  .  .293 

I'fO.  Teale's  operation  for  contraction  of  lower  lip       .  .  .  .301 

157. 1.iH.  Severe  scalp  wound   .......  305 

159.  Hey'ji  saw               ........  318 

WK  Common  trephine  ........  320 

161-  IUfferent  forms  of  elevator            ......  320 

162.  Tonical  trephine    .  .  ,  .  .  .  .  .321 

163.  Hilateral  dislocation  of  cervical  vertebra  ....  331 
IW.  Bony  union  of  fractured  vertebrae  .....  332 
16.>.  166.  Fracture  of  vertebral  body  and  unilateral  dislocation  of  a  lumbar 

vertebra             ........  333 

lf>T.  Oblique  illumination          .......  333 

l»;i.  K version  of  upper  lid  for  detection  of  foreign  bodies      .            .            .  339 

K9.  Ear-scoop  .........  340 

ITm.  Application  of  the  larvngoscope  ......  347 

171.  Throat-mirror  used  in  laryngoscopy          .....  347 

172.  Gro«*s  tracheal  forceps  ' .            .            .                        ...  348 

2* 


^B               XXtl                                      LIST    OF    ILLUSTRATIONS.                    ^M 

^H              173.  Operation  of  tracheotoiny             *            »            .            .            •    ^H 

^m             174.  Tnidieal  tube ^M 

^H              175.  B  dirge's  trso  phage  id  forceps           ....            *     ^H 

^H              176.  Hori^Gliair  probaDg-,  or  liamoneur              ....     ^B 

^H             177.  Paracentesis  tUamcia          .•.,..      ^M 

^H             178.  Vt'iitral  hernia,  followiDg  rupture  of  abdominal  muscles                   ^H 

^H             179.  Lembert's  suture    .......     ^M 

^M             180.  Gely's  suture          .,,....     ■ 

^H              IhL  r>Qpuytreii\s  entProtorae    ......      ^H 

^H             182.  Kiiterotome  applied            ......     ^H 

^H             183.  Brown's  uperatioii  for  raptured  perineum                                          ^H 

^H             184,  Suction-trocar        .......     ^H 

^H             185.  Introduction  of  drainage-tube  with  forked  probe 

^H              186,  Strapping  ao  ulcer             ...... 

1 

^H             187.  Diagram  illustrating  processes  of  thrombosis  and  pmbolism 

■ 

^H              188.  Scrofulous  ulcer  of  leg       .*.... 

■ 

^H              189,  Gonorrhrxml  epididymitis  ...... 

m 

^H              190,  IDL  Ophthalmic  gonorrba?a          ..... 

.     4 

^H              192.  Mucous  patches     ....,,. 

.     i 

^H              19^.  Syphilitic  rupia      ....... 

.     4 
.     i 

^H             194  Syphilitic  temporary  teeth            ..... 

^H             195.  Syphilitic  permanent  teeth            ..... 

4 

^H              196.  ifaury's  fuEJigatiag  apparatus      ..... 

« 

^H              197.  Con  teats  of  cutaneous  proliferous  cyst     , 

a 

^H              198,  Ulcerated  sebaceous  tumor            ..... 

^H              199.  Structure  of  a  fatty  tumor            ..... 

4*. 

^H              200.  Fatty  tumor,  showing  lobated  appearauce 

^H             201.  Pendulous  fibriveellular  outgrowth           .... 

46 

46 

^H             202.  Structure  of  fibrous  tumor 

46 

^H              203,  Structure  of  fibro-rauHcular  tumor 

46 

^H             201.  Structure  of  enchoudroma             ..... 

47 

^H              205.  Larve  enchondroma  of  scapula     ..... 
^H             20G,  Multiple  euchondromataol  finger            .            ,            .            . 

471 

47i 

^H             207.  Myeloid  and  spiodle-^hajHi^d  cells  ..... 

472 

^H             208.  Structure  of  myeloid  or  fibro-plastic  tumor 

472 

^H             209.  Caucellous  exostosis  of  femur       ..... 

473 

^H             210.  Jvory-like  cxostoEvcs  of  skull         ..... 

473 

^H             211.  Painful  subcutaneous  tubercle      ..... 

477 

^H             212.  Section  of  scirrhous  breast            ..... 

479 

^H             213.  Scirrhus  of  breast,  in  stage  of  ulceration            .            .            ,            , 

479 

^H             214.  Secondary  growths  of  acirrhus      ..... 

480 

^H             215.  Microscopic  appearances  of  scirrhus        .            .            .            .            . 

481 

^^1             21*1.  Medullary  cancer  in  s^tage  of  ulceration   .... 

483 

^H              217.  Microscopic  api>earance,s  of  medullary  cancer 

484 

^H              218.  Parent  <:ells  from  medullary  cancer          .... 

484 

^H             219.  Microscopic  appearances  of  melanoid  cancer 

485 

^H             220.  Hmniatoid  cancer  of  breast           ..... 

486 

^H             221.  Microscopic  appearances  of  colloid  caucer 

487 

^H             222.  Epithellonm  of  lower  lip  . 

490 

^H             223.  Epithelioniatous  ulcer  of  cheek    ...... 

491 

^H             224.  Cells  from  epithelioma  of  lower  lip 

4*11 

^H             225.  Concentric  globes  of  epithelioma              .... 

492 

^H             226.  ficraseur     . 

493 

^H             227.  Elliptical  incision  for  removal  of  tumors  .... 
^H             228.  Pouole  S  incision  for  removal  of  tuinora  .... 

493 

494 

^H              229.  Warts  around  the  anus      . 

495 

^H             230.  Maligna  at  onychia             ...... 

496 

^H             231.  Toe-nail  ulcer         ....... 

496 

^H             232.  Hypertrophy  of  toe-nail    ...... 

497 

^H             233,  Malignant  warty  ulcer  of  the  leg.            .... 

498 

^H             234.  rCodent  ulcer 

198 

^H             235.  Phagedenic  lupous  ulcer   ...... 

499 

LIST   OF    ILLUSTRATIONS. 


XXlll 


no. 

236. 

237. 

238. 

239. 

240. 

241. 

242. 

243. 

244. 

245- 

246. 

247. 

243. 

249. 

2.>0. 

251. 

252. 

253. 

2.>4. 

255. 

256. 

257. 

25ft. 

259. 

264). 

261. 

262. 

263. 

264. 

265. 

266. 

267. 

26S. 

269. 

270. 

271. 

272. 

273. 

274. 

275. 

276. 

277. 

278. 

279. 

2>*0. 

2S1. 

282. 

283. 

284. 

285. 
2*^6. 
287. 
288. 
289. 
290. 
291. 
292. 
293. 
21U. 
295. 
296. 


PAoa 

Klephantiasis  Arabum  in  lower  extremity            ....  500 

Felon          .........  603 

Compound  ganglion           .......  604 

Enlarged  bursa  over  the  patella ;  housemaid's  knee         .            .            .  605 

Formation  of  seton  with  trocar  and  canula          ....  506 

Bunion       .........  507 

Apparatus  for  treatment  of  bunion          .....  507 

Section  of  a  neuroma        .......  508 

Application  of  pins  to  varicose  veins       ...            .            .            .  518 

Aneurism  by  anastomosis .  .  .  .  .  .  .519 

Aneurism  by  anastomosis  of  a  parietal  bone       ....  520 

X;£vus ;  application  of  quadruple  ligature          ....  522 

Diagram  of  tied  noevus      .......  522 

Diagram  of  ligature  of  flat  and  elongated  naevus            .            .            .  523 

Diagram  of  tied  flat  and  elongated  nievus            ....  523 

Fatty  degeneration  in  inner  arterial  coat             ....  524 

Fatty  granules,  etc.,  from  atheromatous  deposits  in  aorta           .            .  525 

Atheromatous  ulcer  of  aorta         ......  525 

Large  fusiform  aneurism  of  aorta  bursting  into  pericardium       .            .  527 

Sacculated  aneurism  of  aorta        ......  527 

Section  of  aneurism  undergoing  spontaneous  cure           .            .            .  529 

Perforation  of  ribs  by  aortic  aneurism     .....  531 

Aneurism  of  innominate  artery     ......  531 

Stellate  rupture  of  aortic  aneurism  into  pericardium       .            .            .  534 

Diagram  of  Anel's  operation         ......  535 

Diagram  of  Hunter's  operation    ......  535 

Obliteration  of  femoral  vein  by  inguinal  aneurism          .            .            .  538 

Diagram  of  Brasdor's  operation    ......  540 

Diagram  of  Wardrop's  operation ......  540 

Carte's  compressor  for  the  groin   ......  541 

Gibbons's  modification  of  Charrifere's  compressor            .            .            .  541 
Osteoporosis  of  femur       .            .            .            .            .            .            .555 

Sclerosis  and  eburnation  of  femur            .....  555 

Abscess  in  head  of  tibia   .......  559 

Caries         .            .            .            ...            .            .            .            .  560 

Gouge-forceps        .            .            .            .            .            .            .            .  561 

Burr-head  drill       .  .  .  .  .  .  .  .561 

Central  necrosis ;  new  bone  with  cloacse  .            .            .            .            .  562 

Sequestrum  forceps            .......  564 

Necrosis  of  femur,  following  gunshot  fracture      ....  565 

Senile  atrophy  of  neck  of  thigh-bone       .....  566 

Scrofulous  osteitis ...  .  .  .  .  .567 

Medullary  cancer  of  humerus       .            .                                               .  •  569 
Gelatinous  arthritis  of  elbow        .            .            .            .            .            .574 

Arthritis  of  knee-jofnt  in  advanced  stage             ....  576 

Barwell's  splint  for  continuous  extension .....  577 

Deformity  m  second  stage  of  hip  disease  .....  579 

Deformity  in  third  stage  of  hip  disease    .....  579 

Excised  head  and  neck  of  femur,  showing  change  in  shape  of  bone  in 

third  stage  of  hip  disease           ......  580 

Perforation  of  pelvic  bones  in  acetabular  coxalgia          .            .            .  580 

Deformity  from  double  hip  disease            .....  581 

Davis's  splint  for  hip  disease         ......  583 

Sayre's  splint  for  hip  disease         ......  583 

Agnew's  splint  for  hip  disease       ......  583 

Head  of  femur  in  rheumatoid  arthritis     .....  585 

Synostosis  of  hip-joint      .......  587 

Anchylosis  of  knee-joint  in  position  of  over-extension     .            .            .  588 

Chronic  arthritis  of  knee-jomt,  with  partial  anchylosis  in  bad  position  .  588 

Barwell's  splint  for  continuous  extension  in  anchylosis  of  knee  .            .  589 

Bigg's  apparatus  for  contraction  of  the  knee      ....  589 

Trochlea  of  humerus,  with  loose  cartilages                                               .  591 


^M             XX\V                               LIST    OF    ILLUSTRATIONS.                    ^^^^ 

^1                                                                                                                    9i 

^H              297.  Fer^asson*e  lion-jawed  forceps      .           .            .            •            .            •      | 

^1               298.  Bulcher'Bsaw         ..... 

•    ! 

^H              299.  Cbain  saw  .....* 

.    * 

^1              300.  Butcher's  kDife-bladcd  forceps      . 

.    s 

^H              301.  Excision  of  Fhowlder-joiiit 

.      5 

^H              302,  303.  Exct*>Ci!  extremities  of  humerus  and  ulna    - 

.      0 

^H              304.  Excisioo  of  elbuw-joiot     .... 

& 

^H              305.  Arm  after  excii?ton  of  elbow-joiut 

.      6 

^B              306.  DiawTiim  of  Lister's  metbod  of  excising  wrist-joint 

.       6 

^H               307.  Bplint  for  after-treatment  of  excision  of  wriwt  joint 

.       6 

^m              ZOi<.  Diiigrani  of  HeyfeUler'8  method  of  exciwog  hiii-joint 

.       Ij 

^H               309.  Excis^^d  head  and  neck  of  femur  . 

.       fi 

^H               310.  Kei^nlt  of  hiiJ-joint  cxciBiOD 

^B              311,312.  Excised  extreraitiea  of  femur  and  tibia 

.       6 

.       6 

^B              313.  Excision  of  knee-joint       .... 

.       6 

^H              314.  Price's  splint  for  excision  of  knee-joint     . 

.       6 

^H               3iri.  Bracketed  splint  for  excision  of  knee-joint 

.      6 

^M              310,  317.  Kesnlt  of  excision  of  knee-joint 

.      6 

^H              3 IK  Excision  of  os  calcia          .... 

.       6 

^1              319.  Tenotome  ...... 

.       6 

^m              320.  Lateral  ciirvatore  of  ppine 

6 

^H              321.  Appuratn?^  for  knock-knee 

6 

^1              322.  Talipes  etioiuns     ..... 

e 

^m              323.  Talip*^  varus         ..... 

6 

^B             324.  Yarns  s^hw.  witb  jointed  sole-plate 

6 

^B              325.  Talipes  calcaneus  ..... 

6 

^1              32ej.  Talipes  valgus       ..... 

6 

^1              327.  Spitm  hilida           ..... 

6 

^B              328.  Anlero-posferiorcurvatnre  of  spine 

6 

^B              329.  Caries  of  the  vertebra?      .... 

6 

^B              330.  Grannlar  lids          ..... 

6 

H              33L  Ptcrypnm 

6 

^M              332.  Paunos       ...... 

6 

^M              333.  ParacentesiH  corneas          .... 

6 

^B              334.  Prolapse  of  the  iris 

6 

^B              335.  Abscission  of  staphyloma 

6 

^B              336.  Critcbctt'^  operation  for  staphyloma 

G 

^B              337.  Iritis;  showing;  ciliary  stone  of  s u Ik: onjun clival  injectior 

fi 

^B              33H.  Lancc-fibaped  iridectomy  knife 

6 

^B               339.   Curved  iris  forceps             .... 

t; 

^B              340,  Liebreich's  bandage           .... 

6 

H             341.  Tyrrell'9  hook 

6- 

^B              342.  Iridodesis   ...... 

6- 

^B              343.  Cannbi  forceps       ..... 

6 

^B              344.  spatula  hook          ..... 

6 

^B              345.  F  ftp  extraction  uf  cataract 

6 

^^B              340.  Cystotome  and  curette       .... 

6 

^B              347.  Traction  f^poon^     ..... 

0 

^B              348.  Von  Graefe's  cataract  knife 

6 

^B              349,  350.  Itiai^ram  of  Yon  Gracfe's  opcraliou  for  cataract 

6 

^B              35L  Yon  Graefe's  ho^Jk             .... 

6 

^B              352.  Bowman's  atoji-needle        .... 

6 

^B              353.  Hays's  knife-needle            .... 

6 

^^B              354.  Canula  .«ciHsor8      ..... 

6 

^B              355.  Liebreich's  portable  ophthalmoBcope 

6 

^B              35G.  Use  of  the  oplitbalmoKcope 

6 

^B              357.  Galezowski'.s  strabis^mometer 

6 

^fl               358.  Strabismus  hook    ..... 

6 

^B              359.  Snelien".s  forceps?    ...... 

6 

^B              360,  Entropion  forceps              ..... 

6 

^B             361,  362.  Adanis*i5i  operation  for  ectropion 

6 

^^^^        3G3.  Symblepharoii       .,..,. 

6 

d 


LIST   OP    ILLUSTBATIONS. 


XXV 


nt.  PAOB 

3$i  Bowman's  canaliculus  knife           ......  673 

3(5.  Tombee's  ear  speculum    .......  676 

3$6.  Wilde's  snare  for  aural  polypus     ......  677 

3(7. 368.  Forceps  for  aural  polypus      ......  677 

369.  Politzer's  method  of  inflating  the  tympanum       ....  680 

370.  Toynbee's  artificial  membrana  tympam    .....  680 

371.  Application  of  the  otoscope          ......  681 

371  Cttheter  for  Eustachian  tube        .  .  .  .682 

373L  Siegle's  pneumatic  speculum         ......  684 

374.  Lipoma      .  .  .  .  .  .  .687 

375.  Plagiiring  the  nostrils  with  Bellocq's  sound  ....      688 

376.  Gooch's  double  canula       .......      691 

377.  Rhiooplasty  by  Indian  method     ......      694 

378.  PtDcoast's  tongue  and  groove  suture       .....      69.5 

379.  Diagram  of  Syme's  rhinoplastic  operation  ....      695 

380.  Diagram  of  Burow's  plastic  operation  .  .  .696 
>\.  Formation  of  prolabium  by  Serres*s  method  ....  698 
382, 383.  Serres's  cheiloplastic  operation,  modified  ....  698 
38i  385.  Buchanan's  cheiloplastic  operation  .....  699 
386.  Resalt  of  S^e's  cheiloplastic  operation  ....  699 
387, 388.  Operation  for  restoration  of  upper  lip  and  angle  of  mouth  700 

389.  Ordinary  operation  for  harelip      ......  701 

390.  Cheek-compressor  for  harelip       ......  701 

391.  Malgaigne's  operation  for  harelip  .....  702 

391  Doable  harelip,  with  projecting  intermaxillary  portion    .  .         .  .  702 

391  Macrostoma  ........  703 

39t  Bronchocele  ........  704 

395.  TuDor  of  parotid  region    .......      705 

396.  Ranola,  between  floor  of  mouth  and  mylo-hyoid  muscles  709 

397.  Exposure  of  tongue  for  excision  .  .  .  .  .  .710 

398.  Regnoli's  mode  of  exposing  tongue  .  .  .  .710 

399.  BemoTal  of  tongue  by  division  of  lower  jaw  and  ^craseur  .  .      710 

400.  Epulis  of  lower  jaw  .......      712 

401.  Encephaloid  of  antrum     .  .  .  .  .  .714 

4'»2.  Excision  of  upper  i  aw       .......      715 

403.  Disarticulation  of  lower  jaw  ......       719 

4^4.  \N'hitehead'8  gag  and  tongue-depressor     .  .  .  .  .721 

4<K\  .Sedilloi's  operation  for  staphyloraphy      .  .  .  .  .721 

406.  Forceps-scissors  for  cutting  uvula  .....  723 

407.  Fahnestock's  tonsillotome  ......  724 

4«W.  Pharjngotomc       ........  725 

44K).  Stricture  of  the  oesophagus  ......  728 

410.  Epithelioma  of  larynx       .......       731 

411.  Uibb's  laryngeal  ^craseur  .......       732 

412.  Simple  hypertrophy  of  breast       .  .  .  .  .733 

413.  iftrapping  the  breast  .......       736 

414.  .St»r«>cystic  sarcoma  of  breast        ......       738 

41.7.  Glandular  tumor  of  breast  ......       739 

416.  Excision  of  the  breast       .......       742 

417.  Hydrocele  of  hcrnial^sac  .......       747 

4lr*.  ."Scrotal  hernia  in  a  child   .......       748 

419.  .Strangulated hernia;  stricture  in  neck  of  sac      ....       755 

42f).  .Strangulated  hernia  ;  gangrene  of  intestine         ....       756 

41'l.  Herniotomy;  searching  for  seat  of  stricture         ....       7G4 

4T2.  Hernia-knife  ........       7G5 

41'3.  Oblique  and  direct  inguinal  hernias  .  .  .  .  .771 

424.  Hernia  into  vaginal  process  of  peritoneum  .  .  .  .772 

42.').  Hernia  into  funicular  portion  or  vaginal  process  .  .  .      772 

4'Jh.  r'ommon  inguino-scrotal  hernia     .  .  .  .  .  .773 

41'7.  Kncysted  hernia     ........       773 

42^,  Wnizer^a  apparatus  for  radical  cure  of  hernia      ....      777 

421^.  Agnew's  instrument  for  radical  cure  of  heinia  .  .  .778 


XXVI 


LIST    OF    ILLUSTRATIONS. 


FIG. 

430. 
431. 
432. 
433. 
434. 
435. 
436. 
437. 
438. 
439. 
440. 
441. 
442. 
443. 
444. 
445. 
446. 
447. 
448. 
449. 
450. 
451. 
452. 
453. 
454. 
455. 
456. 
457. 
458. 
459. 
460. 
461. 
462. 
463. 
464. 
465. 
466. 
467. 
468. 
469. 
470. 
471. 
472. 
473. 
474. 
475. 
476. 
477. 
478. 
479. 
480. 
481. 
482. 
483. 
484. 
485, 
488. 
489. 
490. 
491. 
492. 
493. 


Incision  for  strangulated  inguinal  hernia 

Femoral  hernia      .... 

Incision  for  strangulated  femoral  hernia  . 

Internal  strangulation  by  a  diverticulum 

Incision  in  left  lumbar  colotomy 

Imperforate  anus  . 

Imperforate  rectum 

Fibrous  stricture  of  rectum 

Malignant  stricture  of  rectum 

Rectal  speculum    . 

Protruding  hemorrhoids     . 

Ring  forceps  for  piles 

Smith's  clamp  for  piles 

Bushe's  needle  and  needle-carrier 

Partial  prolapsus  of  rectum 

Section  of  complete  prolapsus  of  rectum 

Anal  truss 

Tapping  the  abdomen 

Sims's  uterine  probe 

Siphon  trocar 

Spencer  Wells's  trocar  and  canula 

Spencer  Wells's  clamp 

Sims's  catheter 

Uric  acid   . 

Uric  acid  calculus 

Oxalate  of  lime     . 

Mulberry  calculus 

Triple  phosphate  . 

Cystine  calculus    . 

Alternating  calculus 

Sound  for  examining  bladder 

Thompson's  hollow  sounds  with  slide  and  scale 

Sounding  for  stone  behind  prostate 

Sounding  for  stone  above  pubes   . 

Sounding  for  encysted  calculus     . 

Weiss  and  Thompson's  improved  lithotrite 

Fergusson's  lithotrite 

Introduction  of  the  lithotrite 

Position  of  lithotrite  in  crushing  the  stone 

Clover's  lithotritic  injection  apparatus     . 

Urethral  forceps    .... 

Lithotomy  staff     .... 

Ijithotomy  forceps 

Lithotomy  scoop    .... 

Tube  for  plugging  wound  in  lithotomy    . 

Position  of  patient  and  incision  in  lateral  lithotomy 

Deep  incision  in  lithotomy 

Direction  of  forceps  in  extracting  stone    . 

Position  of  finger  and  scoop  in  extracting  stone 

Physick's  cutting  gorget  . 

Fr^re  COme's  lithotome  cach6 

Dupuytren's  lithotome  cach6 

Incision  of  prostate  in  bilateral  lithotomy 

Urethral  dilator    .... 

Female  staff  .... 

486,  487.  Plastic  operation  for  extroversion  of  bladder 

Polypoid  tumors  of  the  bladder    . 

Enlarged  median  lobe  of  prostate 

Hypertrophied  bladder  and  prostate 

Prostatic  catheters 

S(iuire*s  vertebrated  prostatic  catheter 

Catheterization  in  enlarged  prostate 


1 
1 
8 

a 

8( 

81 

81 

81 

81 

81 

8L 

81* 

8H 

82C 

823 

823 

824 

828 

828 

829 

829 

830 

830 

832 

835 

835 

836 

837 

837 

839 

840 

841 

842 

843 

845 

850 

850 

850 

851 

851 

852 

853 

854 

854 

854 

860 

860 

866 

867 

871 

875 

881 

882 

884 

884 

885 


LIST    OF   ILLUSTRATIONS. 


XXVU 


m. 

495. 
4%. 
497. 
49H. 
499. 
500. 
501. 
501 
503. 
50i 
505. 
50«. 
507. 

m, 
m 

510. 
511. 
511 
511 
514 
515. 
511 
51". 
518. 
519. 
520. 
521. 
521 
521 
524. 
52i 
526. 
527. 
52*. 
.VJ9. 
^. 
:»31. 

ysi. 

.^33. 


Puncture  of  bladder  through  rectum,  and  above  pubes 

French  flexible  bougie  and  catheter 

BoDgies  i  boule     .... 

Introduction  of  the  catheter 

l)egonneaux*s  endoscope   . 

Stricture  of  urethra  at  sub-pubic  curvature 

Stricture  of  urethra  near  orifice    . 

Fabc  passages       .... 

ThompBon's  stricture  expander 

Holt's  instrument  for  splitting  stricture   . 

Civiale's  urethrotome 

Syme's  staff  for  external  division  of  stricture 

S'uffbrd's  lancetted  catheter 

Ptpillary  tumor  of  female  urethra 

Urinary  fistuls  in  the  male 

Urethroplasty  by  Dieffenbach's  method    . 

Urethroplasty  by  Le  Gros  Clark's  method 

Ihck-billed  speculum  for  the  vagina 

Emmet's  vaginal  speculum 

Knifo  for  vesico-vaginal  fistula     . 

Introdaction  of  sutures  for  vesico-vaginal  fistula 

CoghiU's  wire  twister 

Bc«eman's  button  suture 

Operation  for  vesico-uterine  fistula 

Tnuuverse  obliteration  of  the  vagina 

Ciitamcision  .... 

Redaction  of  paraphimosis 

Hypertrophy  or  elephantiasis  of  scrotum 

Epithelioma  of  the  penis 

Epithelioma  of  the  scrotum 

Stripping  the  testicle 

Hernia  of  the  testicle 

Ttpping  for  hydrocele 

Vidal's  operation  for  varicocele    . 

Cviitic  sarcocele     .... 

I>ivL«ioD  of  spermatic  cord  in  castration  . 

Cylindrical  speculum  for  the  vagina 

Cosco's  vaginal  speculum 

FilnxK-oUular  uterine  polypus  protruding  from  vulva 

Amputation  of  the  cervix  uteri  with  the  ^craseur 


PAGE 

886 
888 
889 
890 
892 
897 
897 
901 
902 
903 
904 
905 
906 
911 
912 
914 
914 
915 
916 
916 
917 
917 
917 
918 
919 
922 
923 
925 
926 
927 
928 
929 
931 
936 
938 
940 
947 
947 
949 
950 


ADDENDA  ET  CORRIGENDA. 

Page  155,  in  seventh  line  from  top,  after  "oupping-glass/'  insert  *'  the  application  of  dfi 
earboHo  acid." 

Page  191,  in  eighth  line  firom  foot,  for  **  Porter,"  read  «  Stokes." 
**      358,  in  the  third  line  from  top,  for  ** emphysemot"  read  ** empyema. ^^ 
"      451,  in  fifth  line  from  foot,  for  "  p.  437,"  read  '•  p.  439." 
**      465,  in  twenty-ninth  line  from  top,  after  '* ovaries,"  insert  **  and  testes." 
"      712,  in  tenth  line  from  top,  for  "caused,"  read  " covered." 
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TJNTIPLES  AND  PllACTICE  OF  SURGERY. 

^^nfn  word  Surr^en/^  or  Chirurgeri/  as  it  was  formerly  written,  is  derived 
B^om  the  two  Greek  words  z'^9  (tlie  tiaud)  and  rpyow  (a  work),  lu  its 
'  ttrimtuid  narrowest  signification^  it  was  tlierefore  limited  to  certain 
OCDllst  operations,  which  we  accordingly  find  that  the  sut'fjeon  was  for* 
wmif  in  the  habit  of  executing  under  the  direction  and  guiilauce  of  the 

teHafi^  who  was  con&idered  as  occupying  a  higher  grade  in  the  pro- 
u,  &ud  who  took  entire  charge  of,  and  was  responsible  for,  the  man* 
i^HD^t  of  the  constitutional  condition  of  the  patient.     In  the  modern 
tj>HliiAtion  of  the  term,  however,  surgery  embraces  a  far  wider  field  ; 
"l«ace  the  division  adopted  in  France,  into  internal  and  external 
log^%  is  in  some  respects  preferable  to  that  into  medicine  and  sur- 
f»y,  which  is  habitually  used  in  England  and  in  this  country* 

Tbc  consideration  of  surgical  atfections  naturally  divides  itself  into 

fbt  discussion  of  (I)   Surgical   Injuries,   and   (2)   Surgical    Diseases. 

IVievill  therefore  form  the  topics  of  the  principal  divisions  of  this 

vofk.   As,  however,  the  condition  known  as  Inflammation,  or  the  In- 

InuiatOiy  Process,  with  the  corresponding  constitutional  state  desig- 

'         fitted  by  Ike  term  Inflammatory  Fever,  are  common  attendants  upon 

bothchudes  of  affections,  it  will  be  convenient  to  consider  these  before 

tatffirig  upon  the  two  great  divisions  of  the  subject ;  more  especially 

^—    Hwiibout  definite  ideas  as  to  the  course  and  treatment  of  iutlamma- 

^p    tKMi,  Hie  student  can  scarcely  hope  to  pursue  his  further  investigations 

^m    i;ii,Tc,.,    ~i  ^(.jence  with  either  pleasure  or  profit. 

^  ise  be  convenient,  in  this  introductory  portion  of  the  work, 

toc^/iisiqer  me  subjects  of  operations  in  general  and  the  use  of  aQaL*s- 
iMct,  together  with  the  lesser  manipulations  usually  classed  as  belong- 
^l^  minor  surgery,  and  the  various  amputations,  which  are  applicable 
^  to  amoj  di^ereot  lesions  and  morbid  conditions,  as  to  entitle  them 
19  be  looked  upon  rather  aa  a  part  of  general  than  of  special  surgery. 


CHAPTER    I. 


IKFLA^MMATION, 


ISTLAMMATIO!!^  Of  the  Infiaromatory  Process,  may  be  considered  from 
two  pmnto  of  Tiew:  the  Pathological  and  the  Clinical.  In  discussing  it 
rijgirmUjrf  tta  cmuses,  symptoms,  course,  terminations,  and  treatment  will 
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rst  pld| 


be  snccessivel3'  dwelt  xipon  ;  but  it  will  be  better,  in  the  first 
examine  brieljy  Into  wluit  is  known  ol*  its  nature  and  patbologicala 
Bomeua. 

Pathology  of  Inflammation. 

Inflammation  was  formerly  considered  as  a  disease,  an  entity,  a  »o^ 
thing  superadded  to  the  natural  condition  of  the  part.  This  view 
now  almost  universally  abandoned,  and  authors,  thouij:h  di fieri ng  as  i 
the  proper  explanation  to  be  given  of  many  of  the  phenomena  of  infla| 
mation,  are,  1  think,  generally  agreed  that  those  phenomena  are  m4 
modifications  of  the  phenomena  of  natural  texttiral  life.  These  chang^ 
which  are  always  due  to  the  action  of  an  irritant,  no  matter  whence  d 
rived,  may  be  observed  as  affecting  the  phenomena  respectively  of  fuii 
tion,  nutrition,  and  formation,  and  in  each  the  changes  are  primarily] 
the  direction  of  excess. 


^t| 


Changes  of  Function.— Thus,  as  TQgsLYds  fnncHon^  the  first  effect  i 
an  irritnnt  upon  muscular  fibre  is  to  prodticc  contraction  {an  increaJH 
functional  activity),  followed  by  nutritive  changes,  and,  possibly,  ^ 
formation  of  new  material,  pus,  etc.  Irritxttion  involving  a  nerve 
special  sense  will  Rimilarly  be  attended  in  the  first  place  by  functiona 
disturbances,  flashes  of  light  and  pliotophobia  in  the  case  of  the  optic. 
and  tinnitus  aiirium  and  increased  sensitiveness  to  sound  in  the  case  ol 
the  auditory  nerve.  The  application  of  an  irritant  to  a  secreting  gland 
will,  in  the  same  way,  cause  excessive  functional  activity,  manifested  by 
increased  secretion.  The  increased  functional  activity  may  in  any  ci 
be  succeeded  by  perverted  or  dimmisbed  action. 


;&^ 


Changes  of  Nutrition. — The  eonsideration  of  the  modified  ph(>- 
nomena  of  nutritiott  which  are  due  to  inflammation,  brings  up  the  ques- 
tion of  the  share  taken  by  the  blood  and  Its  containing  vessels  in  tiie 
process  under  discussion.  That  the  quantity  of  blood  in  an  inflamed 
part  is  increased,  and  that  the  size  of  its  bloodvessels  is  greater  than 
in  corresponding  unin flamed  structures,  was  go  patent  as  to  have  been 
the  subject  of  early  observation ;  and  hence  it  is  not  surprising  that,  in 
the  absence  of  more  accurate  investigations,  all  the  phenomena  of  in- 
flammation should  have  been  attributed  (as  was  the  case  for  many 
years)  to  what  was  called  an  '^altered  activity  of  the  bloodvessels.'* 
Modern  pathology  has,  however,  shown  that  nutrition  and  formation 
are  due  to  cell-action,  and  that  the  office  of  the  bloodvessels  Is  purely 
that  of  a  servant,  to  bring  new^  material  and  to  remove  that  which  is 
etfete  and  useless. 

Btjper^mia,—V^h\]Q,  as  has  been  said,  the  quant  it  j^  of  blood  is  in- 
creased in  a  part  wliich  is  inflamed,  or  in  which  the  inflammatory  pro- 
cess is  in  progreF=!s,  this  increase,  or  IIt/perw7nia^  is  not  necessarily  a  part 
of,  nor  in  any  way  connected  with,  in  fia  mm  at  ion.  A  simple  reference  to 
any  of  the  erectile  tissues  of  the  l>ody  will  sufiice  to  illustrate  this 
point.  Again,  there  may  be  a  true  hijpermmtQ^  dependent  on  purely 
mechanical  causes,  such  as  the  application  of  a  tight  bandage,  the  pres- 
sure of  a  tumor  prcvcntiug  the  return  of  venous  blood  from  a  part,  or 
a  diminution  of  the  natural  elasticity  of  the  wnlls  of  tfie  bloodvessels 
themselves,  not  an  nnfrequent  coincidence  of  the  general  loss  of  tone 
which  usually  attends  advancing  age.  These  forms  of  hypenemia,  which 
are  always  pa&iiive  and  due  to  mechanical  causes,  are  properly  desig- 
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Ditd  hy  the  term  Congelation^  which  might  well  be  iTscrvcd  for  these 

.  ,,Jitmn^;   the  form  of  hjperfemia  which   many  writers  have  called 

ifiestion  being  more  conveniently^  distingnished  by  the  name 

fi'uvjr^  iik  term  used  by  Billroth;  or  DeierminaUon, 

Ikitrminaiion  is  esseutiall}'  an  active  condition.     It  18,  as  we  sball 

bfusifter  see,  clinically  speaking,  the  first  stage  of  Inflnniraation.     A 

fimiliar  example  is  the  active  hypertemia  of  the  inammar\'  gland  which 

in  fl]  ijr  a  few  days  after  parturition,  and  which  is  sometimes 

iritl  >  prevented  from  running  into  absolate  inflammation  of 

tlif  jiart.    Wiiile  determination  has  been  spoken  of  as  an  active  condition, 

it  i*  not  to  be  looked  upon  as  a  cause  of  the  nutritive  and  other  changes 

vtdeh  aoconipany  it  in  the  inflammatory  process,  but  rather  as  caused 

bftbtou    As  Mr.  Simon  has  well  put  it,  ^^A  part  does  not  inflame  be- 

\  it  receives  more  blood.    It  receives  more  blood  because  it  is  in- 
It* 

Tbefwesels  of  an  inflamed  part  are  then  enlarged.  Whether  this  en- 
tatg^meiit  Is  primary  or  not,  has  been  doubted.  As  we  have  seeu  that 
tklint  effect  of  an  irritant  is  to  increase  functional  activity^  and  as 
fiwirarfibn  la  the  manifestation  of  functional  activity  proper  to  the  ves- 
•lliiBaAliite  of  health,  it  would  be  natural  to  infer  that  the  primary 
Ai  '    le  contraction.     As  a  matter  of  observation,  it  is  found 

ttil  \  ion  varies  according  to  the  nature  of  the  irritant  employed, 

Tben^  ftfi',  however,  as  justly  remarked  by  Dr.  Packard,  two  elements 
which  luoFt  not  be  ignored  in  coming  to  an  opinion  as  to  these  appa- 
mlly contradictory  results  :  these  are,  (1)  the  reflex  influence  of  the  ner- 
»Ofti^v-tt  rn  upon  the  calibre  of  the  vesseb,  which  cannot  but  be  excited 
^/t'  ttion  of  irritantt^,  whether  mechanical  or  chemical,  to  the 

•em  ...^u.,  ..Ls  in  proximity  to  the  arteries  subjected  to  experiment; 
•tt4  {%)  in  ihe  case  of  the  application  of  liquid  irritants,  the  laws  of 
<JMlofiD<Mdii  which  must  be  supposed  to  affect  to  a  certain  extent  the 
wieof  the  vessels  under  observation.  When  the  inflammatory  process 
iitfUblisbed  in  a  part,  there  can  be  no  question  that  its  vessels  are 
™W.  Tlii«  fact,  as  regards  the  arteries  and  veins,  has  been  a  matter 
cCoomnioii  obaervation  from  the  days  of  Hunter  to  our  own,  and  as 
'tginb  the  eapQlaries  it  has  been  repeatedly  established  by  the  now 
^J«««cal  microscopic  observations  of  the  web  of  the  frog's  foot  or  bat*s 
^iig.  Not  only  are  the  arteries  dilated  in  inflammation,  thus  admit- 
"ii|llMlf«  blood,  but  they  ln'come  elongated  and  tortuous;  ihey  have 
iliobfr*-!!  observed  to  become  pouched  at  points,  presenting  at  different 
|W»  walls  aneurismal  or  fusiform  dilations.     The  red  corpus- 

•fcivl  »»..    ...^o<l  likewif^e  find  their  way  into  vessels  which  in  the  unin- 
haied  wtmix  were  too  narrow  to  admit  of  their  entrance. 

XofV  tflood  is  brought  to  an  inflamed  part  than  the  same  part  would 
fto^vo  in  tiealtb,  and  more  blood  is  likewise  carried  through  it  when 
than  when  healthy.  This  wa^*  shown  by  an  experiment  of  Law- 
t.  drawing  blood  from  both  arms  of  a  patient  who  had  a  whitlow 
on  one  band  and  not  on  the  other.  Witb  regard  to  the  immediate  cause 
if  the  bypKm^mia  of  inflammation,  it  would  appear  to  be  duo  to  an 
htctemMed  attraction  exerted  by  the  tissues  of  the  inflamed  part  upon  the 
Uoofi  cireuiatitig  within  its  minute  vessels.  This  theory,  the  germ  of 
vbidi  may  be  found  in  the  writings  of  Haller,  seems  more  conso- 
aa«t  wUh  wbal  i»  known  of  the  Uwiural  changes  which  occur  in  inflam- 
ttatioQ  tbati  cither  the  now  exploded  view  of  an  increased  activity  oi 
tlM  iiBi94ila  themselves,  or  the  notion  of  a  vis  a  fcrgo  which  would  make 
ih%  lijrperKiiiiii  due  to  Increase  of  the  heart's  action,  an  increase  which, 
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as  we  shall  see  hereafter,  is  rather  an  effect  thaa  a  cause  of  the  infla 
matory  process. 

Blood  eAaf^t/f 5.— Besides  the  changes  which  are  observed  in  the  blot 
vessels,  in  the  course  of  inflainmatiou,  the  blood  itself  nndergoes  certa 
alterations. 

The  red  corpuscles  adhere  together  by  their  flat  stirfaces,  formij 
aggregations  or  closters,  and  tend  to  produce  the  stagnation  which 
observed  in  the  capillary  circnlation  under  the  microscope.     In  thclat 
stages  of  inflainmtttion,  the  number  of  red  corpuscles  falls  considerabj 
below  tlie  normal  standard.  ! 

The  irAi/e  corpw^e/cs  appear  to  be  increased  in  number  in  the  bloij 
of  an  inflamed  part.  It  is,  however,  doubtful  whether  this  increase' t 
absolute  or  only  relative,  the  number  of  red  corpuscles,  as  has  beej 
seen,  rapidly  diminisbing  as  the  inflammation  continues.  The  whit 
corpuscles  adhere  to  the  aides  of  the  vessels,  and  thus  further  increai 
the  tendency  to  stagnation  of  the  circulating  fluid. 

The  proportion  of  Jihrin  in  the  blood  is  notably  increased  in  inflau 
mation.  It  is  estimated  by  Andral  and  Gavarret  that  its  proportic 
may  rise  from  2i  in  1000  parts  to  10  per  1000,  The  albumen  and  8ab 
of  the  blood  are  somewhat  reduced  in  amount,  and  the  proportion  < 
water  somewhat  increased  by  tlie  inflammatory  process. 

Owing  to  the  changes  in  the  constitution  of  the  blood  in  inflammation, 
its  mode  of  coagulatwn  differs  from  that  of  blood  in  the  normal  state. 
The  erassamenlum  or  clot  forms  more  slowly  than  in  health,  and  is 
smaller  and  firmer  in  consistence.  The  slowness  of  coagulation  and 
the  increased  cohesiveuess  of  the  red  corpuscles  allow  the  separation  of 
the  fibrin  aiul  white  corpuscles  to  take  place  before  the  process  of  clot- 
ting is  completed,  and  this  gives  rise  to  the  peculiar  appearance  which 
is  known  as  the  ln{ft)/  coat.  This  huffy  or  fibrinous  coat  is  somewhat 
contracted  and  elevated  at  the  sides,  and  depressed  in  the  centre,  whence 
the  clot  of  inflammatory  blood  is  said  to  be  cupped. 

0(her  nutritive  f^hangcH. — The  modifications  of  the  phenomena  of  nu- 
trition due  to  inflammation  are  not  confined  to  the  blood  and  blood- 
vessels. Important  changes  take  place  in  the  parenchymatous  tissues, 
and  it  is  indeed  in  these  tbat,  according  to  Tircliow^the  first  manifesta- 
tions of  the  inflammatory  process  are  to  be  traced. 

The  parenchymatous  tissues  become  swollen^  the  swelling  being,  ac- 
cording to  Tirchow,  due  to  the  fact  that  the  cells  of  the  part  become 
enlarged,  through  the  absorption  of  neiv  material ;  this  power  of  taking 
up  an  increased  quantity  of  material  is,  according  to  the  doctrines  of 
the  cellular  pathology,  inherent  in  the  cells  themselves,  and  not  depend- 
ent upon  any  previously  establisljcd  modification  in  the  vascular  or 
nervous  state  of  the  part.  According  to  Billroth,  however,  the  first 
step  is  a  distention  and  increased  pressure  in  the  capillaries,  a  larger 
quantity  of  blood  plasma  than  in  the  normal  state  thus  passing  into  the 
surrounding  tissues,  the  swelling  of  which  is  therefore  only  a  secondary 
phenomenon. 

Tlic  nervous  tissues,  likewise,  doubtless  undergo  modification  in  the 
inflammatory  process,  and  by  a  form  of  reflex  action,  which  it  would  be 
foreign  to  the  scope  of  this  work  to  consider,  react  in  time  upon  both 
bloodvessels  and  parenchyma. 

The  swelling  of  the  parenchymatous  tissue,  which  is,  according  to 
Virchow,  at  first  scarcely  distinguishable  from  a  true  hypertrophy,  and 
which  may  be  conveniently  designated  as  temporari^  hyperhophy^  together 
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trith  the  accompanying  vascular  and  nervous  changes,  correspond  to 
irhat  will  be  hereafter  spoken  of  as  the  first  stage  of  inflammation. 

Formative  Changes ;  Lymph  and  Pus. — The  third  series  of  changes 
to  be  noticed  as  due  to  inflammation,  are  the  formative,  consisting  in 
the  formation  of  the  substances  known  to  surgeons  as  lymph  and  pus. 
A  microscopic  examination  of  inflamed  tissue,  made  at  a  period  varying 
fh>in  a  few  to  twenty-four  hours  after  the  commencement  of  the  inflamma- 
tion, shows  the  part  to  be  filled  with  a  large  number  of  cells,  about  ^^^^ 
of  an  inch  in  diameter,  spherical  or  nearly  so,  pellucid,  and  colorless  or 
gn^ish-white.    The  origin  of  these  cells,  which  are  commonly  called 
Ijfmpk  cells  or  corpuscles,  and  which  form  the  corpuscular  element  of  what 
is  known  as  inflammatory  lymph,  cannot  be  said  to  be  positively  deter- 
mined.   The  doctrine  which  was  generally  received  a  few  years  ago,  and 
which  taught  that  the  lymph  corpuscles  resulted  from  molecular  aggre- 
gation, in  a  substance  exuded  from  the  bloodvessels  in  a  fluid  condition 
and  subsequently  coagulated,  is  now  almost  universally  abandoned ; 
and  the  two  theories  which  at  present  chiefly  divide  the  suffrages  of 
pathologists  are,  (1)  that  which  looks  upon  the  new  cellular  elements  as 
the  resalt  of  proliferation^  of  pre-existing  cells,  and  (2)  that  which  re- 
gards the  cells  of  inflammatory  lymph  as  identical  with  the  white  blood 
corposcles  and  cells  found  in  the  lymphatic  vessels,  as  identical,  in  fact, 
with  the  wandering  cells  which  Recklinghausen  has  described  as  exist- 
ing io  connection  with  the  ordinary  connective  tissue  corpuscles.    These 
cells,  in  common  with  many  others,  possess  a  power  of  spontaneous 
moTement  which,  from  its  resembling  that  of  the  amoeba,  has  been  called 
amxhoid  or  amqebaform;  they  probably  originate  in  the  lymphatic  sys- 
tem, from  which  they  pass  into  the  bloodvessels,  wandering  thence  into 
the  surrounding  tissue,  where  they  may  become  fixed,  or  whence  they 
may  wander  back  again  and  re-enter  the  circulation.    The  second  theory 
above  mentioned  is  commonly  known  as  Gohnheim's.    Inflammatory 
lymph,  as  ordinarily  observed  by  the  surgeon,  is  a  yellowish  or  grayish- 
white,  semi-solid  substance,  which  is  somewhat  elastic  and  semi-trans- 
parent, resembling  a  good  deal  the  buffy  coat  of  an  inflammatory  clot. 
Chemically,  it  consists  of  fibrin  with  an  admixture  of  oily  and  saline 
matters,  while,  when  examined  microscopically,  it  is  found  to  contain 
fibrils*  and  corpuscles  (which  have  already  been  referred  to),  in  varying 
proportion.  The^6ri7/ou8,or  as  Paget  calls  it,  ^rinoit«  element  of  lymph, 

»  It  would  appear  from  the  observations  of  Virchow  and  others,  that  new  may 
orifnnate  from  preyioosly  existing  cells,  bvpneof  two  processes,  viz.,  (1)  dioision^ 
and  (2)  endogenous  ffrototh  or  the  formation  of  new  cells  within  the  cavity  of  the 
old.  The  first  process,  or  that  of  simple  division,  is  much  the  more  common,  and 
is  that  to  which  the  term  proliferation  is  habitually  applied.  The  first  thing 
observed  in  this  process  is  the  enlargement  of  the  nucleolus,  which  subsequently 
becomes  constricted  in  the  middle,  and  finally  divides  into  two.  Afterwards  the 
nucleus,  and  finally  the  cell  itself,  undergo  similar  changes,  and  thus  from  one, 
two  or  more  new  cells  are  developed.  The  second  process,  that  of  endogenous  cell- 
formation,  is  extremely  seldom  met  with,  and  Indeed  the  possibility  of  its  occur- 
rence has  been  doubted  by  some  writers.  It  is  said  sometimes  to  occur  normally 
in  cartilage,  the  supra-renal  capsules,  the  pituitary  body  (Kolliker),  and  the  thy- 
mus gland  (Virchow);  and  has,  according  to  Paget,  been  met  with  in  certain 
encephalold  and  epitheliomatous  tumors. 

«  Paget  speaks  of  fibrinous  and  corpuscular  lymph,  this  division  corresponding 
pretty  closely  to  that  of  Williams  and  others  into  plastic  and  aplastic,  and  to  that 
of  Rokitansky  into  fibrinous  and  croupous  lymph.  Inflammatory  lymph  is,  how- 
ever,  essentially  the  same  under  all  circumstances,  though  the  relative  proportion 
of  its  constituents  may  vary  in  different  cases. 
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is,  according  to  that  author,  probably  exuded  from  the  capillary 
vesjsels  in  a  fluid  state,  and  subsequently  coagulated ;  that  there  is 

inflammation  an  exudation  from  the  capi 
ries  into  the  surrounding  tissue^  is,  as 
have  already  seen,  in  accordauce  with  t 
doctrines  of  Billroth  and  otber  modern  G 
man  pathologists  ;  and  it  is  to  this  exm 
tion   that   the   characteristic  succulence 
iuiamcd  parts  is  due.     It  cannot,  howeF< 
I  think,  be  considered  as  established  th 
this  exudation  takes  any  direct  part  iii  tl 
•^^/^        XJ^SWSJS       formation  of  lymph.    According  to  Billrol 
^^^^'.©         ^fflKSj^^       during  the  aetive  cell-waudcriug  which  h{ 
;d,©i^*  ^SwSv^      already  been  described  as  taking  place  in  t 

^'tSr*  ^TxW^      inflamed  part,  the  lilameiitary  intercelluU 

curpa^ck.  and  fli.n..«t.  In  r«c.nt  substancc  of   the   conuective    tissue  itsj 
i^aiph,  gradually  changes  to  a  homogeneous  geli 

liuous  substance,^  Hence  it  would  appet 
not  iraprobablo  that  both  elements  of  intlammatory  lymph  may  original 
in  pre-existing  structures,  the  corpuscular  from  an  increase  in  thenumbd 
of  wandering  cells,  from  proliferation  of  the  ordinary  connective  tissa 
cells,  or  from  both  sources,  and  the  flbrillous  element  from  atransfornw 
tion  of  the  filamentar}'  intercellolar  substance.  1 

Lymph  is  said  to  be  absorbed^  to  be  developed  into  new  tissue »  or  tc 
undergo  various  forras  of  degct)eration.  In  some  cases  where  absorption 
of  lymph  is  supposed  to  have  taken  place,  it  is  probable  that  the  true 
pathological  condition  has  been  rather  the  temporart/  ht/pertrophij  before 
referred  to,  due  to  the  nutritive  changes  introduced  by  inflammation, 
without  any  lymph  having  been  really  produced.  There  can  be  no  t^onbt, 
however,  that  lymph  can  actually  disappear  by  a  process  which  may  be 
properly  called  absorption,  as  is  not  «uj frequently  seen  in  cases  of  iritis. 
When  lymph  is  absorbed,  the  lymph  corpuscles  may  he  gradually  utilized 
in  the  normal  nutrition  of  the  part,  being  converted  into  ordinary  con- 
nective tissue  corpuscles,  or  may  possibl3^  resume  their  migratory  habits 
and  re-enter  the  circulation*  In  the  dei^etopment  of  lymph  into  new 
tissue,  it  passes  tlirougli  the  Jibro-ceUidar  condition,  beyond  which, 
indeed,  it  frequently  does  not  advance.  It  is  this  material  which  con- 
stitutes the  adhesions,  bands,  etc.,  which  are  so  frequently  met  with  after 
the  inflammatory  process  has  subsided.  Lympli  that  undergoes  develop- 
ment becomes  vascular;  new  vessels  appear  in  it,  apparently  originating 
from  those  in  the  surrounding  tissues,  and  form  a  capillary  network 
through  which  the  circulation  is  carried  on.  It  is  somewhat  doubtful 
as  yet  whether  any  production  of  nerve* fibres  takes  place  in  lymph  that 
has  become  developed  into  new  tissue.  The  lymph  corpuscles  during 
the  process  of  development  pass  tii rough  the  forms  which  have  been 
variously  designated  as  plastic  celh^  Jibrixelh^  Jibro-plmtic  or  caudaU 
cella^  etc.  (see  Fig.  2). 

Lynqjh  may  undergo  various  forms  ot  degenerafion^tiB  the  calcareous, 
fattj*,  or  granular  (the  degenerated  lymph  cells  forming  the  so-called 
granule  or  granular  cells,  inflammatory  globules,  etc.) ;  it  may  become 
the  seat  of  pigmentary  dei)osits,  or,  when  exposed  to  the  air,  may  form 
shrivelled  and  horny  massea  of  effete  material. 


'    Virehow  also  refers  to  this  Uiptefttrfjon  (as  he  calls  It)  of  the  intercellular 
auhgtance  of  connective  tissue,  as  accompany ing  proliferation. 


1 


FORMATIVE    CHANGES. 


39 


Fig.  2. 


Fibro-pUctle  mad  fuiform  cellt  from  re- 
e«ii|  Ifsaph  on  the  perieardiom.    SlmU 


Fioilly  (^  freqnent  change),  hjmph  may  be  transformed  directly  into 

' **'"  «'-' '^'j/  -'^'T"'  '^f  inJfammatioH^  that  of  lympli  formation  {hjmphi- 

,  then  passinjj^  into 
tnci'-Kir  ^'Myr,  ui  Lu^it  of  pus  formation 

hi  It  a  creamy,  whitish-^-ellow  fluid, 

ioagtiiBeg  havitig  a  greenish  tinge,  thick, 

9yii|tie,ianootU^  and  sHghtl^^  glutinous  to 

the tuoehf  with  a  faint  odor  and  slightly 

mrtitb  taste.     It  is  of  variable  specific 

giitily,  railing  from  L021  to  1.042,  and 

iiamtiml  or  slightly  alkaline  in  its  reae- 

■     tSm.  Thta  description  is  to  be  understood 

H  u  tjiplytng  to  what  is  called  healthy  or 

^ui^/f  pus^  derived  from  an  ordinary 

^^■iftriting  wound  in  a  person  of  *good 

^^Btitution.  Besides  this  form, surgeons 

tpedt  of  «antou«  pus  {mixed  or  tinged  with  blood),  ichorous  pus  (when  it 
iitdjaajid  acrtd)tand  curdtj  pns  (when  it  contains  cheesy-looking  flakes). 
Jbro-pict  and  sero-put^  are  of  course  pus  mixed  respectively  with  mucus 
ud  aemin.  ChemicaU*/^  pus  contains  water,  alliumen,  pyine  (which 
imtti  to  be  almost  identical  with  fibrin),  fatty  matters,  and  salts. 
whiQ  formed  in  connection  with  diseased  bone,  pas  has  been  found  to 
wataia  2J  per  cent,  of  the  granular  phosphate  of  lime,  and  Mr.  Coote, 
in  Holmes*  System  of  Surf/ery^  quotes  from  a  paper  by  Dr.  Giblj,  of 
Caiia*U,  lea  cases  in  which  pus  presented  a  blue^  color  from  containing 
tlwcj^aauret  of  iron* 

Coder  the  microscope,  pus  is  found  to  consist  of  corpuscles  floating 

tfl  I  iiomogeneoiia  liqoi^  (liquor 

\}^fu}     These  corpuscles,  which 

if«  ttrijibly  termed    pus  corpus- 

dc§,  pus    globules,  or  pus  cells, 

Iwi'c  a   diameter    ranging   from 

iiintfato  30^5r,th  of  an  inch.  They 

illy   contain   several     nuclei, 

become  Apparent  upon  the 

Dn  of    acetic  acid.      With 

I  |Mis  corpnsclea  there  are  commonly  found  granular  matter,  shreds 
^ffMn,  and  disintegrated  lymph  corpuscles.     The  aboi^e  description 

Pies  to  what  must  be  called  dead  pus  cells,  the  living  cells  possessing 
power  of  active  amceboid  movement,  and  corresponding  in  every 
WM  with  the  wauderint]  eelh  already  referred  to. 

It  is  treu  more  dilUcult  to  speak  positively  of  the  origin  of  the  pus 
Btll  than  of  that  of  the  lymph  corptisele.  In  many  cases  (as  in  abscesses) 
lAt  fomer  seems  to  originate  direcll^^  from  the  latter  by  a  simple  lique- 
ftctlOB  of  the  gelatinous  intercellular  substance  of  lymph  (p.  38);  but 
laoiher  iAatanccs  the  pus  cell  appears  to  liave  a  diflerent  source* 
Vlfchoif  and  other  observers  believe  that  pus  corpuscles  originate 
rmpiil  proliferation  (fu^rwrm^iOR)  of  connective  tissue  and  other  nu- 


o.  Hwlthj  pu  mUi.    6.  Tr«kte<l  wUti  aeeUe 
acid.    JfAgalliftd  900  dl&meien 


r^  fpesk  of  hhir  »}tppitratif>n,  rcBul ting  from  the  devdopTOCiil 
mi"ims  in  the  pus  at  a  wound,  but  the  cnloring  matter  (which, 
linn  not  t«i  the  pus  cells  but  to  the  liquor  puris,  and  may 
nf  tht«  ViUkxI).  has  bfi*n  inolntod  In  i\  cryMUilline  form  by 
wlio  calU  u  i>jftjrganine;  it  is  believed  by  IloucUer  ttud  Jacquin  to  be  of 
bk  origia. 


to  i<t  J 
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ckated  cells,  while  Colinheitn^  on  tlie  other  liand  maintains 
origin  of  the  pus  eorpnsele  is  the  migration  by  ama'^boid  mo%*emeiit 
the  white  blood  corpiisdc  through  the  vascular  walls,^  Finally,  1 
Strieker  and  his  altle  co-laborers,  while  acknowledging  the  origin 
pus  cells  from  both  theae  sources,  have  shown  that  the  pus  corpuscl 
themselves  divide  and  multiply,  and  that  in  profuse  suppurations  this 
probably  the  chief  mode  of  pus  formation.  [See  a  review  of  Strickei 
work  by  Dr.  J,  C*  Reeve,  in  Ain.  Jauni.  uf  Med.  Sciences  for  JuJy,  18T 
p.  163.]  I 

i' 
Destruotive  Changes  due  to  Inflammation. — We  have  n<j^ 
traced  inflammation  through  its  nutritive  and  formative  changes,  coi 
sidcring  in  succession  the  temporary  hypertrophy  from  cellular  enlargi 
ment,  and  the  development  of  lymph  and  of  pus,  both  forms  of  u&i 
material  derived  from  pre-existing  elements  in  the  part  inflamed.     W* 
have  next  to  consider  the  iuflammatory  process  as  aflectiug  alreadj 
formed  tissue  in  another  way,  namely,  by  degeneration  or  liquefaction 
The  application  of  an  irritant,  such  as  a  blister,  excites  the  inflammatory 
process,  causing  the  formative  changes  which  have  been  described,  to 
occur  beneath  the  cuticle.     But  the  cuticle  itself  undergoes  a  chang^ 
and  is  thrown  off  as  effete  material,  leaving  a  raw  surface  or  abratiiomi^ 
If  the  irritant  act  with  greater  intensity  (as  in  the  case  of  a  burn),  the 
destructive  eflcct  will  he  greater,  the  superficial  tissues  being  thrown  oflT 
in  larger  or  smaller  masses,  and  an  ulcer  being  left,     Tk\'hen  tlie  process 
is  accomplished  by  the  di^ath  of  visible  particles,  it  is  called  sloughing 
or  gangrene^  and  the  separated   parts  are  called  sloughs;   when  the 
particles  thrown  ofl^  by  the  destructive  action  are  indistinguishable  to 
the  eye,  the  process  is  called   iflcerafkm.     Ulceration  and  gangrene 
cannot  be  looked  upon  as  essential  parts  of  il\e  inflammatory  process; 
they  are  imleeil  often  regarded  as  terminations  or  effects  of  inflamma- 
tion rather  than  as  themselves  parts  of  the  process  in  question*  ^ 

Pathological  Summary,— Let  us  now,  before  entering  upon  the 
clinical  study  of  inflammation,  briefly  recapitulate  what  has  been  said 
as  to  its  pathological  phenomena.  Tlie  inflammatory  process,  according 
to  the  degree  of  irritation  present,  modiflcs  the  phenomena  of  natural 
textural  life  as  regards  function,  nutrition,  and  formation:  in  each  case 
the  modification  is  primarily  in  the  direction  of  excess.  As  regards 
function^  there  Is  first  increased  activity*,  followed  by  perversion,  and 
eventually,  perhaps,  by  diminution  or  even  total  abolition.  Tlie  nKfrifii^e 
changes  are  shown  in  an  altered  state  of  the  vascular  system  of  the 
part  (hypera'mia,  determination);  in  an  altered  state  of  the  blood  itself; 
in  an  altered  condition  of  the  parenchyma  (temporary  hypertrophy); 
and  in  a  change  as  regards  the  neurotic  condition,  which  doubtless 

'  Mr.  William  Addisnu,  more  than  a  quarter  of  a  century'  atco,  maintained  *4hat 
puB  corpuficles  of  all  kinds  are  Hltered  colorless  blood  corpusflet? ;  and  that  .  .  . 
no  new  eleraenturj  parlides  are  formed  l>y  «uv  iuflimimatory  or  disw'ased  action." 
[See  his  '*  Ex]H^riinentid  HesearcheH/' efr,^  in  TftinM.  Prnp.  M<'d.  tnid  Surff.  jUso^',, 
vol.  xi.  pp.  247-253.]  Dr.  Augustus  Wiillen  ulao,  iu  184^,  d(>scribed  the  pas^sage 
of  wliite  blood  corpuscles  tliirou^^h  the  walls  of  the  capilhines. 

*  A  recent  writer,  liowever,  Dr.  Iticlmrd  Caton,  conrhides  from  obBcrvations  on 
the  frog,  fish,  and  tadpole,  Ibat  (1)  the  mig^ratton  of  white  corpUBcles  is  due  not  to 
ama?hafonii  movements,  hut  to  con;:^eaiion,  as  in  the  case  of  Uie  escanc  of  red  cor- 
pUPcUs  aud  that  (2)  soppurutlon  may  exist  without  migration  (^UtM^iPttnd«ruii{f'' )^ 
and,  on  the  other  liand.  migralioa  may  exist  without  bu  pp  u  rat  ion  i^  */(>«/•  a.  of  Auat> 
and  Fhifuai,  Nov.  1870). 
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ImsU  upon  both  vessels  and  pareuchynm.      The  formatim  changes 
Peo«4^t  in  the  production  of  lymph  and  of  pns.     There  may  bo    also 
'  gdtttnictiOH  of  existing  tissne,  resulting  in  its  heiug  thrown  otf  as  clli^te 
ntUhilt  hy  the  [iroeessea  of  ulceratiou  or  gangrene. 


Clinical  View  of  Inflammation- 
Id  "  :il  study  of  inflammation,  there  are  to  be  considered  snc- 
Ofei^             '  iiu&es,  its  83'mptoms,  its  course^  its  terminations,  and  its 
tititis«Dt  in  Its  various  stages  and  conditions. 

Oiuses. — The  cauttes  of  inflammation  may  be  divided  into  the  pre- 
Hipmng,,  ikVkd  the  fj: ailing  or  determining  causes.  The  predi»posi7ig 
euiMi  way  be  said,  in  general  terms,  to  be  any  circumstances  which 
ia|w5*'^  -  neral  health  of  an  individual,  or  which  render  his  tissues 
ie*  ;  resisting  the  injurious  influences  to  which  they  may  be 

•iibjci'tcMi.  iiius  the  various  conditions  of  a  person's  life,  the  nature 
ittd  iinoont  of  food  which  he  consumes,  the  thermometric  and  other 
WU'  t  ions  to  which  he  is  subjected,  the  nature  of  his  occupation, 

bbl.  ,\  affected  with  various  diseases  at  previous  periods  of  life, 

fimlii*  age,  temperament,  etc.,  may  all  be  considered  at  times  as  causes 
periiiposing  to  the  development  of  the  inflammatory  process.  The 
egriH^df  determinitfg  causes  are  usually  said  to  be  either  local  or  con- 
littvUono/,  arising  either  from  tvithont  or  from  within*  I  think,  however, 
Uitlt  is  more  correct  to  look  upon  the  determining  causes  of  inllamma- 
tiooisilways  local  or  external,  those  which  are  commonly  considered 
u  ictiog  constitutionally,  being  really  either  predisposing  causes,  or 
«i»*  properly  to  be  termed  local,  though  acting  from  within  the  body, 
iod  taerefore,  in  that  sense  of  the  word,  internal, 

Tl»«  determining  causes  of  inflammation  are  either  mechanical  or 

\  f^micaL     A  mong  the  mechanical  ciiuses  are  to  be  enumerated  tl»e 

I  external  violence,  blows,  cuts,  wounds  of  all  kinds,  fractures 

fttions  (in  these  cases  acting  from  within  the  body),  the  pres- 

tof  foreign  bodies,  whether  introduced  from  without  or  originating 

Slmtlly  (as  &  renal  calculus),  distention  of  parts,  as  in  the  cutaneous 

Muanimtian  which  often  accompanies  dropsy  of  the  lower  extremities, 

«d  coQipreasion,  whether  from  without  or  from  w^ithin.     Among  the 

«^*«lial  causes  may  be  classed  heat  and  cold,  the  application  of  acids 

^  ilkaiicft,  poisoning  of  the  blood  by  septic  matters,  various  forms  of 

^MigtoOf  as  of  gonorrha*a  or  chancre,  etc.     Certain  forms  of  nerve 

*"*  I  may  probably  be  considered  determining  causes  of  inflammation. 

Mong  been  known  that  injuries  or  diseases  of  nerves  may  act  as 

ling  causes,  by  diminishing  the  natural  power  of  the  tissues  to 

I  mitt  the  external  influences  to  which  they  are  constantly  and  una  void- 

ftUjr  mhjeciCKl ;  thus  after  spinal  injuries,  sloughing  of  the  paralyzed 

JWt*  may  b«  produced  by  circumstances  which  would   have  no  per- 

tolloence  in  a  state  of  health,  and  carbuncle,  a  disease  in  the 

af  which  inflammation  plays  a  prominent  part,  appears  to  be 

in  some  way  associated  with   diabetes,   which  there  are  strong 

\  for  believing  to  Ije  an  affection  of  the  nervous  system.     Some 

tzpfrinitDis,  however,  recently  made  by  Dr.  Meissner,  would  appear  to 

ii*v ftmher that  certain  nerve  fibres  exercise  a  peculiar  "trophic"  func- 

tib«*Aiid  that  a  lesion  of  such  fibres  may  be  the  immediate  and  deter- 

ttaii^  outse  of  an  inflammatory  condition  of  the  parts  supplied.    [See 
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wpon  this  point,  Holmes^  SysL  of  Surgery^  2d  edit*,  vol.  i.  pp 
and  Pn pit's  Surgical  Pfifholofpj^  3d  edit,,  p.  36,] 

It  is  sometimes  said  that  certain  abnormal  properties  of  tlie  i 
ing  blood  are  to  l)e  considered  as  deternainincr  causes  of  iuflamniatii 
but   from   what   has   gone  before,  I  think  it  will  appear  that  this 
incorrect.     Either  a  plethoric  or  an  ananiiic  condition  of  the  blood  nc 
indeed  act  as  a  predisposing  cause^  by  impairing  the  general  health; 
the  blood  may  carr3^  in  its  course  through  tJie  system  septic  or  otl 
morbid  elements  derived  either  from  within  or  without,  but  in  this  c« 
its  function  is  ministerial  merely,  and  those  morbid  elements  themselv 
are  to  be  looked  upon  as  the  determining  causes  of  the  inllammato 
process,  not  the  blood  which  is  simply  their  vehicle  of  transmission. 

Symptoms. ^ — We  have  next  to  consider  the  sympfoms^  of  inflamm 
tiou.     These  may  be  distinguished  into  the  hcaf^  and  the  constilidiom 
or  generoJ  symptoms.     The  latter  will  be  treated  of  on  a  subsequel 
page,  under  the  heading  of  symptomatic  or  intlammatory  fever,     Tlj 
local  symptoms  of  inflammation  may  be  classified  under  six  heads,  vial 
(1)  alle  ration  of  cohr^  (*2)  aKt'raiion  of  size^  (3)  alteration  of  tern  peri 
ture^  (4)  vwdification  of  m^joiation^  (5)  modification  of  function ^  sl^ 
(6)  modificalton  of  nttfrition*     One  or  more  of  these  symptoms  ma| 
exist  in  a  part  without  that  part  being  inflamed,  and  it  is  only  whai 
they  are  present  in  combination,  that  the  diagnosis  of  the  inflamtnatoq 
process  can  properly  be  made.     The  phenomena  of  the  erectile  tissu^ 
furuisli  a  familiar  example.     Again,  certain  nervous  lesions  give  rise  ti 
a  comln nation  of  these   sj^mptoms   so   striking  as  to  have  been  coa 
sidered  by  many  excellent  observers  to  indicate  a  true  iuflamraatoi^ 
cruiditiou  (the  so-called  ncuro-paralytical  inflammation),  and,  indeed, 
this  state  is  one  that  can  be  converted  into  true  inflammation  by  the 
action  of  very  slight  external  causes.    The  degree  in  which  any  one  of 
these  symptoms  is  manifested  depends,  in  a  great  measure,  upon  the 
nature  of  the  tissue  in  winch  the  inflammatory  process  is  going  on. 
Tlius  in  the  ease  of  the  skin  or  of  oiucous  membranes,  a  change  of 
color  is  the  most  prominent  symptom.     Inflammation  of  the  connective 
or  areolar  tissue  is  particularly  distinguished  by  the  swelling  b^^  which 
it  13  attended.     In  the  fibrous  tissue,  pain  is  the  best  marked  symptom. 
Conjunctivitis  or  a  supcrflciai  burn,  inflammation  of  the  subcutaneous 
fascia,  and  periostitis,  may  be  taken  as  illustrations  of  these  proposi- 
tions*    Again,  modification  of  function  is  more  prominent  in  an  inflam- 
mation involving  the  oyey  than  in  one  aflecting  a  much  larger  area  of 
the  skin  or  of  the  alimentary  canal,  while  in  some  tissues,  cartilage  for 
instance,  almost  the  otily  change  that  can  be  recognized  after  a  long 
duration  of  the  inflammatory  process,  is  an  alteration  in  the  nutrition 
of  the  part  involved. 

Hcdness^  the  first  of  the  s3'mptoraa  made  classical  by  the  description 
of  Celsua',  is  perhaps  the  most  noteworthy  of  all  the  signs  of  inflara- 

•  Inflammation  limited  to  its  first  stage  (temporftry  hypertrophy),  m  is  &een  in 
the  n^[irtir  of  trivial  iajuries  by  inunediiite  union,  may  In*  attended  with  such  slight 
disturlmnce  as  to  present  no  recognizable  symptom;*.  Hence  immediate  union  of 
wouu<l»  h  s>aid  by  Pagr4  tn  he  accomphshed  withoot  inflaniniatioa.  Clinically 
speaking,  tUis  may  be  accepted  hb  correct,  but  if  the  pathn!i)£^lcal  views  fflvcn  atiove 
lu' true,  tlic  I njla nimatitrjf  proce^»  mnsl  exist  tliou'^ti  unattended  by  definitt*  i^ymp- 
tums. 

*  ^*  Nota*  vern  infinmnmtionis  sunt  quatuor,  rubor.  &  tumor,  cutncalore*  *.t  dolore** 
(Celantj,  de  re  medicf'i^  Lib.  III.,  c.  10.  Opera,  ed,  L,  Targfe^  Luird.-Bat.,  IT^o.  p. 
100). 
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mitioD.  It  varies  from  a  brigbt  scarlet,  as  in  the  skin,  to  a  deepcrim- 
lOBfOreveu  a  tlaskj,  almost  purple  hue,  as  in  some  mucous  membranes, 
lofocte  tissti«^s,  other  forms  of  iHscoIoration  take  the  place  of  redness; 
j  tba  klie  toftamed  iris  becomes  gray  or  brown*  The  redness  of  an  in- 
'  Jiaedpart  Is  undoubtedly  due  to  its  being  in  a  liypeni^mic  condition, 
Ibi  Cifi^nca  being  dtlaU^d  so  as  to  contain  more  blood  than  in  the 
Ulan]  StatCt  and  the  red  corpuscles  of  the  blood  entering  into  vessels 
iliolflalhlltr  normal  condition,  were  too  narrow  to  admit  them,  la 
WwdepreMed  states  of  the  system,  there  is  an  absolute  oozing  of  the 
folariag  natter  of  the  blood  through  the  walls  of  the  capillaries,  thus 
iiUiiganeif  source  of  discoloration,  while  when  the  inflammatory  pro- 
oeiibii  gone  on  to  the  formative  stage,  the  new  tissue  developed  from 
t^  ladmuiiiiatory  lymph,  being  very  vascular^  causes  a  more  or  less 
pmDinent  redness,  which,  as  is  well  known,  may  persist  in  a  scar  or  in 
aprt  tkit  fctas  been  inflamed  for  a  considerable  period* 

The  next  sj-roptom  that  demands  our  attention  is  sioelling.    This  is  of 
arnindue  in  some  measure  to  the  hyperoemia  of  the  part,  the  increased 
mpoatof  blood  in  the  vessels  naturally  adding  to  the  common  bulk. 
■^bktewever^  probable  that  the  princi|)al  cause  of  inflammatory  swelU 
^PJBltbe  flrst  stage,  is  the  increased  absorption  of  nutritive  material, 
VwviUge   of  inflammation    being   indeed,  as    remarked   by  Tirchow, 
W  llttMt  indistinguishahle  from  a  true  hypertrophy.     The  swelling  may 
ta  ftirtber  increased,  if  the  inflammation  contiuue,  by  the  presence  of 
*l«tt  tre  ordinarily  called  the  products  of  inflammation,  viz.,  by  the 
ftmtUoii  of  lymph  or  pus,  or  by  the  exudation  of  the  watery  constitu* 
ttis  <tt  the  blood,  or  even,  in  certain  cases,  of  the  blood  itself.     The 
iaa<ml  of  swelling  varies  greatly,  according  to  the  looseness  or  close- 
^  l«  of  texture  of  the  part  affected.     Thus  the  eyelid,  when  inflamed, 
H  it«flfio  rapidly  as  often  to  completely  close  the  e^^e,  while  inflamma- 
^■Hf  iavotring  the  eanceUous  structure  of  bone  may  give  rise  to  the 
^IPicxcraciating  suffering  and  even  run  on  to  suppuration,  with  almost 
MlwfUlng  in  the  whole  course  of  the  affection.     The  increase  of  size 
«f  in  inflamed   part  may  be  evanescent  or  may  remain  as  a  kind  of  hy- 
!'ten  seen  after  the  healing  of  old  ulcers  of  the  leg,  or 
y  in  the  ease  of  bone  after  long  duration  of  osteitis. 
0*  \jim  otber  hand,  from  certain   nutritive  changes,  to  which  we  shall 
l»fto^t:!ifcH»n  to  refer  again,  a  part  which  has  been  inflamed  may  become 
pf^y  :ualler  than  it  was  in  the  natural  condition. 

Tl.  ,..,.,.  e,ymptom  to  be  considered  is  allf ration  af  femperature^ 
tmnasi^  h€at.     The  illustrious  John  Hunter  entertained  the  view  that 
Ithbiercased  temperature  of  an  inflamed  part  was  directly  and  solely 
[dm  to  the  fact  of  its  receiving  an  additional  qimntity  of  blood,  and 
I  it  is  frequently  said  that  the  temperature  of  an  inflamed  part  can- 
t|)Qiaibly  exceed  that  of  the  left  ventricle  of  tlie  heart.     The  experi- 
bti  QpoQ  this  point  of  Mr.  Simon  and  of  Dr.  Kdmund  Montgomery 
I  to  me  to  establish  incontrovertibly  the  incorrectness  of  Hunter's 
^observations,  which  were  made  with  the  aid  of  a  very  deli- 
electric  apx)aratu9,  are  detailed  in  Mr  Simon's  able  artit-le 
fatammation  in  Holmes^  Sijistem  of  Surgery  (2d  edit.,  vol.  i,  p.  18), 
[  tbctr  crm elusions  seem  to  me  so  well  established  and  so  important 
[  do  not  hesitate  to  quote  them  in  full.     These  conclusions  iire: — 
J  Ihnt  the  arterial  blood  supplied  to  an  inflamed  limb  is  found 
than  the  focus  of  inflammation  itself; 
lly,  that  the  venous  blood  returning  from  an  inflamed  limb, 
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though  fouiul  less  warm  than  the  focus  of  inflammatiou,  is  found  \ 
than  the  arteriiil  blood  su|iplicd  to  the  limb;  and 

**  Thirdly,  that  the  vcnons  blood  returning  from  an  inflamed  1 
found  warmer  than  the  corresponding  eurrent  on  the  opposite  ftid* 
the  !>ody, 

**  Unquestionablj^  therefore,  the  inflammatory  process  involves  a  k 
production  of  beat." 

Tbat  tljere  is  thus  ft  relative  increase  of  heat  due  to  the  inflammatc 
process,  may  be  considered  as  proved,  and  tbat  tbere  is  an  absob 
increase  over  the  temperature  of  the  central  organs  is,  1  think,  mt 
probable.     The  sensations  of  the  |>atient  are  of  course  unreliable 
determining  the  amount  of  increased  heat,  and,  it  must  be  confessed,  ti 
impression  conveyed  to  the  hand  of  the  surgeon  cannot  be  implicit 
trusted.     Professor  Gross  has,  however,  hy  actual  observation,  repel 
edly  found  the  temperature  of  inflamed  parts  to  be  above  100^  Fahi 
and  has,  in  some  iostances,  seen  tlie  mercur}'  in  the  thermometer  tk 
to  105%  106°,  and  even  107°.  1 

The  cause  of  the  change  of  temperature  in  an  inflamed  part  is  involve 
in  some  obscurity,  and  as  this  rpiestion  is  rather  physiblogtcal  tha; 
surgical,  I  shall  not  enter  upon  it  fnrtlicr  than  to  say  that  the  chemici 
processes  involved  in  nutrilion  may  be  supposed  to  cause  tlie  norrai 
heat,  and  therefore  when  nutrition  is  disturbed  in  inflammation,  "*'' 
abnormal  heat  which  accompanies  that  process ;  besides  which,  I 
nothing  unreasonable  iu  the  notion  that  nervous  action  may  be  more  i 
less  directly  converted  into  heat — both  bchig  now''  recognized,  in 
language  of  the  day,  as  correlative  "modes  of  motion*" 

The  degree  of  eknation  of  temperature  varies  in  different  instanc 
it  generally  becomes  less  as  the  inflammation  progresses,  the  thermomi 
ter  falling  to  or  near  the  natural  standard  when  suppuration  is  estab 
lished.     It  is  scarcely  necessary  to  add  tiiat  in  cases  of  gangi'ene  the 
temperature  of  the  dead  part  falls  below  tbe  normal  standard. 

The  fourth  symptom  of  the  inflammatory  process  which  demands 
attention  is  vjodijication  of  sctimtiat}^  generally  manifested  as  pain. 
The  pain  of  inflammation  varies  with  the  nature  of  the  part  affected: 
thus  in  the  mucous  membranes  it  is  of  a  scalding  or  itching  character 
(aa  iu  conjunctivitis  or  in  haemorrhoids),  in  the  serous  and  synovial 
tissues  it  is  sharp  and  lancinating  (as  in  pleurisy  or  in  inflamed  joints), 
In  the  fibrous  tissues  it  is  dull,  aching,  or  boring,  and  often  w^orse  at 
night  (as  in  inflammation  of  bone  or  periosteum).  A  most  distressing 
burning  pain  accompanies  certain  inflamniatory  lesions  of  the  nervous 
system.  The  form  of  pain  varies  also  with  the  stage  of  inflammation: 
thus,  on  the  approach  of  suppuration,  it  assumes  a  marked  throbbing 
or  pulsatile  character,  wliile  a  peculiar  burning  pain  sometimes  heralds 
the  approach  of  mortification.  The  pain  is  usually  most  severe  when 
the  inflammatory  process  is  at  its  stage  of  greatest  intensity;  but  a  sud- 
den cessation  of  tlie  pain  of  iullaruiuatiou  is  always  to  be  dreaded  as 
often  indicating  the  occurrence  of  gangrene,  as  in  the  case  of  a  strangu- 
lated hernia.  The  pain  is  usually  greatest  at  the  part  wiicre  inflamma- 
tion Is  highest,  but  this  rule  has  notable  exceptions.  A  whitlow  may 
cause  great  pain  in  the  axillary  glands,  w^hile  the  pain  of  hepatitis  is 
frequently  referred  to  the  right  shoulder,  and  that  of  hip  disease  to  the 
knee.  The  nervous  connections  of  the  parts  are  usually  concerned  in 
this  misplaced  pain,  though  in  some  cases  (as  in  whitlow)  it  is  directly 
referable  to  irritation  transmitted  by  the  lymphatics. 


COtJRSE    OF   TKFLAMWATIOJT, 


45 


!f  there  is  not  mncli  fmin  id  any  case  of  indatniDatioti,  there  is  often 
grcftt  tenderness  on  pressure;  as  instances  maybe  mcDtioned,  cases  of 
i]iJbaf<1  Joints,  of  mammitis,  or  of  swelled  testicle. 

Tlie  cause  of  inflammatory  pain  is  doubtless  due,  in  some  measure,  to 
pniftare  on  the  nervea  of  the  part  due  to  the  inflammatory  swelling; 
bst  Uiia  cannot  be  admitted  to  be  the  sole  or  even  the  chief  agent  in 
prodacing  the  [min  of  inflammation,  for  there  may  be  quite  as  much 
lailliiig  and  nervous  compression  from  congestion  or  other  causes,  with 
eODparitiTely  little  suffering;  at  the  same  time  compression  has  its 
dfedi  for  it  is  found  that  the  pain  is  usually  greatest  in  those  tissues 
ittor^mns  that  admit  of  least  external  swelling.  The  principal  cause, 
hovwrr,  1  cannot  doubt,  of  the  pain  whieli  attends  inflammatiou,  is  to  be 
lin&d  in  a  direct  alteration  of  the  condition  of  the  nerve  fibres  them- 
■dtei* 

The  pain  of  inflammation  sometimea  series  a  good  purpose  in  warning 
thtpitient  to  guard  the  affected  part  from  external  violence;  it  is  in* 
mtmA  or  diminished  by  position  and  other  circumstances  which  will 
tefeferred  to  again  under  the  head  of  treatment. 

Theflfth  local  symptom  of  inflammation  is  modijicalion  of  function, 
[niilkii  been  already  mentioned  in  discussing  the  pathological  division 
tf tile  xuhject,  and  I  trust  that  it  was  then  made  clear  that  altered  func- 
i.tioa  i»  an  essential  part  of  the  inflammatory  process.  The  functional 
aces  due  to  infiamuiation  are  perhaps  most  evident  in  the  case 
morgans  of  special  sense:  thus  deep-seated  inflammation  of  the 
'  is  commonly  attended  by  frequent  scintillations  and  flashes  of 
It  tb«  same  time  that  the  power  of  vision  may  be  impaired  or 
l]r  abolished,  ^gain,  in  the  case  of  an  inflamed  gland,  the  function 
organ  is  invariably  affected,  not  only  the  amount  secreted,  but 
bpertii^  of  the  secretion  itself,  being  materially  different  from  what 
Fife  in  the  normal  condition*  A  slight  degree  of  irritation,  as  has 
Wu  alreftd3-  said,  stimulates  the  function  of  secretion.  !n  absolute 
>n  it  is  temporarily  nHnpendedj  and  when  re  stored  j  the  nature 
ed  material  is  usually  markedly  altered. 
S  power  of  using  an  inflamed  organ  is  much  impaired  or  altogether 
te.  U  ia  well  that  this  is  the  case,  aa,  were  it  possible  to  read  with  a 
Uriottilj  inflamed  eye,  or  to  walk  with  a  knee  affected  with  acute  ar- 
IkHti*,  Hta  evident  thatthe  prospects  of  recovery  of  the  diseased  part 
vonlil  often  be  materia] l}^  lessened. 

Listljr,  a  prominent  symptom  of  inflammation,  and  one  which  is 
»lnj»  preaent,  is  modificaHon  of  nutrition.  In  the  first  |>laee,  as  has 
Wd  ilneady  seen,  *  there  is  a  positive  hypertrophy  of  the  affected 
in  TUifi  may  persist  after  recovery,  or  the  part  may  resume  its  natu- 
^til  !iiz^,  or  may  even  contract  and  become  as  it  were  atrophied.  In- 
fliiomAtioQ  may  be  attended  with  induration  (as  in  the  so-called  phieg- 
i^mmM  iiififtmmation  of  the  subcutaneous  tissues), or  it  may  be  attended 
villi  aolWiifiig,  aa  in  the  case  of  bone ;  or  there  may  be  a  slow  wasting 
torn  a  kind  of  interstitial  absorption,  without  any  softening  or  produc- 
lilt  U  new  material 


Cotuse* — Inflammation  ia  often  spoken  of  as  acu/e,  svbacute^  and 
drpMic,  This  classification  may  be  and  doubtless  is  convenient  for  cer- 
lib  porpodes,  but  must,  1  think,  be  deemed  incorrect*  The  inflamma- 
lonr  proeeaa  is  the  same,  no  matter  what  duration  of  time  it  occupies, 
iM  ma  matter  with  what  intensity  its  phenomena  are  displayed.  It 
■ay,  however,  be  properly  regarded  as  having  three  principal  stages^ 
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through  all  of  which  it  frequently  passes,  though  it  may  bo  arrcs' 
any  period  of  its  course.     The  JiVfit  stage  of  in  [lamination  embraces  i 
the  jihenotneua  of  the   pi*ocess  from    determination,  or  simple  actr 
hypersemia,  to  the  tcniporary  hypertrophy  which  has  been  so  often  f 
ferred  to,  the  second  stage  is  characterized  l:*y  the  appearance  of  lyinp^ 
and  the  fhird  by  the  occurrence  of  suppuration.     Besides  these  we  mi 
recognize  certain  subordinate  stages,  as  that  of  serous  effuswnj  that  4 
uheralion^  and  that  of  ijaju/n^fie^     The  effusive  may  be  considered  j 
modification  of  the  ordinar^^  second  stage  of  inflammation,  and  is  moi 
marked  in  certain  tissues,  particularly  the  serous  and  synovial  mei 
branes.     Tiie  nicerative  and  gangrenous  stages  are  very  closely  C( 
nectcd  togctlier,  the  former  being  met  with  on  the  surface  of  orgai 
merely,  while  the  latter  may  involve  tbe  entire  thickness  of  the  part  iw: 
which   it   occurs.     3Iany  authors  describe   these,  whieli  I  have  called 
Htages  of  inflammatian,  as  separate  forms  of  inflammation;  it  seems  tO 
mejioivever,  that  the  inflammatory  process  must  be  considered  as  essen — 
tially  the  same  under  all  circumstances;  and  hence,  that  it  is  more  cor^ — ■ 
rect,  and  equally'  convenient,  to  look  upon  eftusion,  suppuration,  ulcera — '\ 
tion,  etc.,  as  various  stages  of  one  process,  their  oceurreuce  being  de — - 
pendent  on  extraneous  circumstances,  such  as  the  nature  of  the  part;^ 
art ec ted,  the  intensity  of  the  original  irritating  cause,  or  the  general 
state  of  health  of  the  patient  in  whom  the  process  is  going  on,  rather 
than  on  any  essential  diversity  in  the  process  itself. 

First  stage. — The  symptoms  of  the  Jlrd  stafje  are  those  wliicli  have 
already  been  considered,  viz :  changes  of  color,  size,  temperature,  sen- 
sibility, function,  and  nutrition, 

Seroud  iifage — ^The  development  of  lymph  is  attended  with  certain 
modifications  of  these  symptoms.  Thus,  the  swelling  may  become 
harder,  or  there  may  be  an  o^dematous  condition  of  the  subcutaneous 
tissue  from  the  concomitant  effusion  of  serum.  The  period  at  which 
the  development  of  lymph  (or  as  Prof.  Gross  terms  it,  Ujmphization) 
occurs,  varies  witii  the  tissue  aflcctcd.  In  inflammations  of  the  serous 
membranes,  as  the  pleura,  arachnoid,  or  peritoneum,  it  occurs  early  ;  in 
those  of  the  mucous  membranes  seldom  at  all,  and  when  it  does  occur, 
at  a  comparatively  late  period  of  the  disease. 

Third  stage — The  approach  of  the  third  or  suppurative  stage  of  inflam- 
mation is  usually  attended  with  marked  changes.  The  redness  becomes 
more  dusky,  and  the  swelling  softens  in  a  certain  part  of  its  area,  the 
surrounding  tissue  being  hard  and  infiltrated  from  the  presence  of  lymph. 
Tlie  pain  becomes  pulsatile  and  throbbing.  The  cuticle  over  the  soft* 
cued  portion  may  dest[uamate.  If  the  part  which  k  about  to  suppurate 
be  of  sufficient  size,  the  presence  of  fluid  beneath  the  skin  may  be  de- 
tected b}^  the  touch  recogmzing  fluctuation  or  undulation.  Under  other 
circumstances,  pus  ma^^  form  in  large  quantities  with  very  little  warn- 
ing, and  without  the  occurrence  of  the  symptoms  which  have  been 
described.  In  suitpu ration  of  mucous  membranes,  pus  makes  its  ap- 
pearance in  tlie  natural  mucous  coating  of  the  part  at  an  early  period. 
The  process  oi pointing  of  pus  in  the  deeper  seated  tissues  will  be  con- 
sidered when  wc  come  to  speak  of  abscem. 

Ulceration. — The  ulreradvd  stage  of  inflammation  is  that  in  which, 
in  addition  to  the  nutritive  and  formative  changes  that  have  been  con- 
sidered, there  is  a  destruction  of  previously  existing  tissue,  which  is 
thrown  off  by  tJic  process  of  ulceration.  Ulceration  may  be  defined  as 
that  part  of  the  inflammatory  process  in  which  portions  of  inflamed 
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tlM%  degenerate  or  liquefied,  are  thrown  off  in  solution  or  as  very 
sliHitf  pttftidtMi  from  the  surface  of  the  inflamed  part.  Some  writers 
ipttk  of  ulcemtiou  with  absorption  of  the  degenerated  material ^  and 
*i....  ,..n.,,ief  that  the  proeesa  may  occur  in  the  deep-seated  tissues 
V.  1  thinks  however,  with  Mr.  Paget,  that  it  is  better  to  give 
an- 1  in  inline  of  intrriitUial  absorption^  which  has  been  already  referred 
li»  t»  one  of  the  nutritive  changes  of  inflammation,  and  to  restrict  the 
\tm  ttlccration  to  the  process  as  met  with  on  free  surfaces,  where  there 
ism  tbiolotc  casting  off  of  the  degenerate  and  effete  matcriaL 

Datiog  tbe  process  of  nlceration«  or  while  an  ulcer  is  spreading,  the 

lActid  titoae  is  surrounded  by  a  circle  which  is  inflamed,  and  which 

poMDU  tbe  ordinary  symptoms  of  the   inflammatory  process*     The 

dIfBiof  llie  ulcer  are  more  or  lesa  sharply  cut,  and  often  have  a  jagged 

ortioded  appearance.    The  destructive  action  may  affect  the  subeuta- 

o^iiDi  tiifiiie  more  than  the  skin  itself,  so  that  the  latter  ma^^  be  under- 

4  fur  a  contiiderable  space  around  the  ulcer.     The  surface  of  the 

'  j^rlf  <l II ring  its  period  of  spreading,  is  covered  with  a  gray  or 

:  of  dead  material  (a  doughy  in  fact),  which  may  be  very 

M.ii,  ,^u4-i?*.iig  of  mere  shreds  and  patches,  or  may  be  thick,  soft,  pul- 

Utwttsand  dcvate<l,     Tlie  discharge  is  very  slight,  and  more  serous  or 

Auiioi      '         iiirulent,  though  I  doubt  if  thei'e  can  be  any  true  ulcera- 

lion  '  ♦*  existence  of  pus, 

Hbm  an  ulcer  ceases  to  spread,  the  symptoms  of  surrounding  inflam- 
eatkio  subside,  and  the  appearance  of  the  ulcer  itself  undergoes  corre- 
•pQidiDf  changes.  Its  edges  become  firm,  from  the  in  nitration  of  lymph, 
ntare  frequently  hard  and  elevated.  The  face  of  the  ulcer  becomes 
dm,  and  the  su^ierineumbent  slough  comes  away  in  flakes  or  is  appa- 
ralljr  dissolved  in  the  discharge,  which,  though  still  in  y^vy  limited 
laooat,  approaches  more  closely  to  the  characters  of  normal  pus. 


Granulation  and  Cicatrization. — The  repair  of  an  ulcer  is  a  very 
iskrf»Uag  process*  The  ulcer  contracts,  while  its  surface  becomes  elevated 
llwfetlie  edges,  and  presents  a  vascular  appearance,  seeming  as  if  stud- 
U  with  numerous  papil- 

'  Fig,  4. 


b;  tbe  discharge  becomes 
ttr^rr  profuse,  and  presents 
tlitciTaraf:'!<»rf  of  healthy  or 
kadii  a  faint 

Uto  i  edge  of 

rtii  i^adual 

lof  '  *'ug  pro- 

Tb#  papillae  which 
spoken  of  above 
led  f^rajk  u  lotion  4^  and 
is  said  to  heal  by 
mmkUion  and  cicatriza- 
Graoalations  appear 
Ui  csemial  of  l>ix)pb  which 
hm  become  oipinized  into 
tfw  tiamc,  and  tlieir  pe- 
faDar  conical  «ba|ie  corre- 
wiili  the  ioo|js  or 
» of  new  ireaaela  wb ich 
iF|m  tlmn  Uieir  great  rascu* 
^htf  •    Healiby  or  normal 


•lliBtnH«M  a,  piu  «orpii»etea,  wUb  *  few  &«•<'«< nt  flbr«B.  06- 
eupyiug  tho  *fxTf»t9i  b^  flbr*  t*i\\*^  of  rvcvot  furtiiftUon^  c>oli*rii> 
lif  Into  ft  lnf€T  of  Aoft  IU«ct«i*  ft,  littroua  UB*ti«  formed  bjeoo* 
4ai>Myoii  of  €ttlm  nad  fl^re«  ft*  tcvn  ftl  tt»  ftftd  iittef  Hf^ted  bv  i^ 
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granalations  are  small,  closely  set,  of  a  bright  red  color,  and  coverw 
with  healthy  pus ;  they  may  under  various  circumstances  be  irritable 
and  bleed  on  the  slightest  touch,  or  they  ma}*^  be  indolent  and  flabby 
oedematous  as  it  were  from  serous  effusion,  and  may  become  detachec 
in  large  masses  as  if  they  had  not  enough  vitality  to  preserve  theii 
nutrition. 

The  process  of  cicatrization  does  not  begin  until  that  of  granulation 
is  so  far  advanced  that  the  edges  of  the  ulcer  appear  depressed  as 
regards  its  surface,  the  granulations  themselves  being  healthy  and 
covered  with  a  layer  of  laudable  pus.  In  the  process  of  cicatrization 
the  granulations  become  smooth  and  flat,  and  become  covered  with  a 
thin  bluish-white  pellicle,  which  is  the  new  skin.  Cicatrization  almost 
always  proceeds  from  the  surface  to  the  centre,  though  occasionally 
islets  of  new  skin  are  apparently  formed  in  the  middle  of  an  ulcerated 
surface.  Within  the  faint  blue  line  of  new-formed  skin,  may  be  traced 
a  line  of  deeper  red  than  the  ordinary  color  of  the  ulcer,  consisting 
of  granulation  tissue  in  the  transition  stage  to  epithelium.  The  closure 
of  the  ulcer  is  promoted  also  by  the  contraction  of  the  newly  formed 
tissue,  probably  owing  to  the  transformation  of  the  lymph  or  granula- 
tion cells  into  flbrils,  which  occupy  less  space,  and  therefore  occasion 
the  shrinking  which  is  characteristic  of  all  cicatricial  tissues.  In  some 
instances  contraction  of  the  ulcer  appears  to  precede  the  development 
of  granulations.  The  healing  of  an  ulcer  leaves  a  permanent  scar,  which 
undergoes  various  changes  subsequent  to  its  formation.  Thus  the  scar 
of  a  burn  may  continue  to  contract  for  many  months  after  the  process 
of  healing  is  complete,  giving  rise  in  this  way  to  marked  and  sometimes 
very  distressing  deformity ;  there  would  appear  indeed  in  some  cases 
to  be  an  actual  development  of  elastic  tissue  in  a  scar,  so  persistent  and 
irresistible  is  its  contractile  tendency.  A  scar  when  flrst  formed  is  usu- 
ally redder  than  the  surrounding  skin,  or  it  may  be  bluish  as  if  deeply 
congested :  in  the  course  of  time  its  color  fades,  so  that  an  old  scar  is 
commonly  of  a  dead-white  color.  Cicatrices  gradually  assume  the  ap- 
pearances of  the  surrounding  textures,  and  at  the  same  time  their  deep 
attachments  become  stretched  and  loose,  so  that  the  mobility  of  the  part 
is  after  a  time  measurably  restored.  A  scar,  however,  never  entirely 
gains  the  characters  of  the  tissues  around  it,  and  is  always  more  suscep- 
tible to  injury  and  more  likel}'  to  give  way  and  again  become  the  seat  of 
the  ulcerative  process,  than  the  tissue  in  its  immediate  neighborhood 
which  has  never  been  aflected. 

Gangrene. — As  abrasion  (see  page  40)  is  like  but  less  than  ulcera- 
tion, so  may  gangrene  or  sloughing  be  considered  ulceration  on  a  larger 
scale,  and  the  gangrenous  as  closely  allied  to,  and,  indeed,  but  a  modifica- 
tion of  the  ulcerative  stage  of  inflammation.  Where  an  irritant  has 
acted  with  great  intensity,  so  large  an  amount  of  tissue  may  be  deprived 
of  vitality,  that  mortification^  gangrene^  or  sphacelus  is  said  to  have 
occurred.  The  term  sphacelus  is  sometimes  limited  to  gangrene  of  the 
soft  tissues  ;  that  of  the  bones  is  called  necrosis.  A  mortified^  gangre- 
nous^ or  sphacelated  part  of  the  body  can  only  be  removed  by  the  process 
of  granulation,  and  when  isolated  by  that  process  is  said  to  be  a  sloughy 
while  the  part  aflected  is  spoken  of  as  sloughing. 

Gangrene  may  occur  at  a  late  stage  of  the  inflammatory  process,  or  it 
may  be  primary,  from  the  intensity  with  which  the  original  irritant  has 
acted.  The  onset  of  gangrene  is  marked  by  a  peculiar  dusky  redness  of 
the  inflamed  tissues,  by  the  formation  of  bullae,  fllled  with  a  dark  fluid, 
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and  by  the  part,  from  being  hard  and  tense,  becoming  doughy  to  the 
touch  ;  the  pain  becomes  burning,  and  the  temperature  of  the  part  falls. 
When  mortification  has  actually  occurred,  the  part  becomes  mottled, 
pnrple,  greenish,  or  even  black;  sensibility  and  motion  are  lost;  the  part 
may  seem  shrunken ;  it  becomes  colder  than  the  surrounding  tissue,  and 
a  peculiar  odor  is  emitted,  due  to  gaseous  exhalations  from  the  gan« 
grenous  mass. 

This  description  is  to  be  understood  as  applying  to  what  is  known  as 
moigl  gangrene;  there  is  another  form  of  mortification,  resulting  prin- 
cipally from  arterial  obstruction,  and  to  which  the  name  of  mummifica- 
tion or  dry  gangrene  is  applied,  which  presents  somewhat  different 
characters,  and  which  will  be  considered  in 
its  proper  place.* 

When  the  spread  of  gangrene  has  been  ar- 
rested, whether  from  the  irritant  which  caused 
it  having,  as  it  were,  spent  its  power,  or  from 
having  reached  tissues  which  have  more  vi- 
tality, and  are  therefore  more  capable  of  re- 
sisting the  gangrenous  process,  what  is  called 
the  line  of  demarcation  is  formed.  This  ap- 
p^rs  as  a  line  of  more  or  less  vivid  redness 
(sometimes  preceded  by  a  circle  of  minute 
Tesiclcs),  which  immediately  surrounds  the 
mortified  part.  This  line  of  demarcation  is 
soon  replaced  by  a  line  of  granulations  called 
the  line  of  separation^  and  the  slough  is 
gradually  pushed  off,  as  it  were,  by  the  forma- 
tion of  new  tissue  beneath  it,  a  healthy  ulcer 
remaining  when  the  dead  part  is  finally  re- 
moved. It  is  usually  said  that  the  separation 
of  a  slough  is  effected  by  ulceration,  but,  as 
justly  remarked  by  Mr.  Coote,  it  is  rather  by 
the  process  of  granulation ;  there  is  no  de- 
struction of  living  tissues  bej'ond  the  slough, 
bat  the  spi-ead  of  the  gangrene  is  immediately 
SDcceeded  by  the  reparative  process  of  granu- 
lation. 


Complete  ipharelai  of  foot  and 
ankle.  The  Hloplng  liae  of  separa* 
tioa  well  showa ;  studded  with 
graaalationt. 


Inflammatory  Fever. — We  have  now  considered  the  local  mani- 
festations of  the  inflammatory  process  in  its  ordinary  stages,  those  of 
determination,  lymph  development,  and  suppuration,  as  well  as  in  its 
subordinate  stages  or  varieties,  those  of  effusion,  ulceration,  and  morti- 
fication. The  next  subject  for  discussion  is  the  effect  of  the  inflammatory 
process  on  the  general  condition  of  the  patient,  or,  in  other  words,  the 
constitutional  symptoms  of  inflammation,  which  may  be  grouped  to- 
gether under  the  name  of  inflammatory,  sympathetic,  or  symptomatic 
fever.  Traumatic  fever  is  another  name  which  has  been  used,  but  which 
is  objectionable,  because  the  condition  signified  may  accompany  inflam- 
mation which  is  entirel}'  independent  of  traumatic  causes.  Surgical 
fever  would  be  a  good  name,  but  for  the  confusion  which  might  arise 

>  If  a  part  dies  quickly,  while  full  of  blood  and  other  fluid  matters,  the  gangrene 
wluch  ensues  is  of  the  moist  variety ;  when  the  death  is  slower,  the  gangrene  is 
dry.  The  occurrence  of  moist  gangrene  is  chiefly  determined  ^by  the  existence  of 
venous  congestion.  *'*«,*'.  ^^ 
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froni  llie  term  having  been  applied  (by  Sir  J,  Y.  iSimpfion)  to  an  enti^ 
difibrent  utlVution,  viz.,  pytviiiia.     It  is  probable  tliat  no  inflammatii 
however  slight,  is  «Uogether  unatleiidcfl  with  s3^niptomatic  fever,  thou 
the  course  of  the  latter  may  be  so  mild  as  not  to  excite  attention.    J 
ordirmry  attack  of  inBammatory  fever  comes  on  usually  within  twent 
four  hours  of  the  fiisi  developineiit  of  the  inflammatory  process.     I| 
Piek,  of  St. George's  Hospitab  found  that  in  seventy-three  cases  of  inflai 
matorj'  fever  following  wounds,  the  first  symptoms  were  usually  mat! 
fested  about  the  second  or  third  day,  sometimes  later,  but  never  after  tl 
fifth  day,  and  occasionally  within  the  first  twenty -four  hours  (St,  Geor\ 
Moup,  i?f7>oW«,  vol .  iii.p.  74).  As  the  inflammatory  process  itself  usu 
does  not  commence  until  about  twenty-four  hours  after  the  reception 
wound,  it  will  be  observed  that  this  statement  corresponds  pretty  clo: 
with  that  above  given  as  to  the  commencement  of  the  symptomat 
fever.     The  onset  of  the  fever  may  be  heralded  by  various  abnorm^ 
sensations;  there  may  be  an  absolute  rigor,  or  merely  chilliness,  altec 
Hating  with  flushes  of  heat.    The  pulse  rises  in  frequency,  varying  fror» 
seventy  or  eighty  to  even  one  huncbed  or  one  hundred  and  twenty  beat* 
in   the  minute.     It  may  be  full  l>nt  compressil>lc,  or  hard  and  tens^ 
though  small,  as  in  cases  of   peritonitis.      The  respiration  is  usually^ 
hurried  and  somewhat  oppressed,  and  there  may  lie  evidences  of  positive^ 
congestion  of  the  pulmonary  structures.     The  tongue  may  be  red,  drj*^^ 
and  clean,  or  coated  with  a  white  fur;  the  mouth  teels  clammy,  and  Ih*^?^ 
patient  suffers  from  thirst.     The  bowels  are  usually  confined,  and  thes: 
secretions  vitiated.     The  uriue  is  scanty  and  high-colored.     There  m^y^ 
be  frequent  micturition,  or,  on  tlic  other  hand,  retention  of  urine,  re- 
quiring the  use  of  the  catheter*  The  skin  is  hot  and  dry,  the  temperature 
having  been  found  to  rise  as  high  as  ll>2 ^.5-103"^  Fahr.  by  Dr.  Mont- 
gomery, 104-  by  Mr.  Croft,  104  .(>  Viy  Mr,  Pick,  and   ll}4-'i^lt)5°.5  by 
Prof.  Billroth.     The  face  is  flushed,  tlie  eyes  it\jected,  find  there  may  be 
distressing  headache,  together  witli  muscular  pains  and  genera!  uneasi- 
ness.    The  patient  is  apt  to  be  delirious  at  night.     In  favorable  eases, 
as  the  local   phenomena  of  inflammation  decline,  the  violence  of  the 
symptomatic  fever  likewise  passes  away.     The  beginning  of  eon^'ales- 
cence  may  be  marked  by  profuse  acid  sweating,  by  diarrhoea,  profuse 
diuresis,  or  even  hemorrhage  from  the  mucous  membraues,  constituting 
what  the  older  writers  called  irilical  discharges.    Tins  is  the  coiirse  of  an 
ordinary  attack  of  inflammatory  fever,  as  met  with  in  healthy  persons 
in  connection  with  traumatic  or  other  intlammations,  unattended  with 
special  causes  of  depression.     Under  other  circumstauces,  there  may  be 
fever  of  an  atilht^niv  or  ii/phoid  type,  resembling  a  good  deal  the  ordinary 
forms  of  enteric  Xe\'Ci\    In  these  cases  the  tongue  is  covered  with  a  dark 
brown  fur,  and  is  apt  to  be  dry  j  sordes  accumulate  about  I  he  lips  and 
teeth;  the  countenance  presents  a  dusky  hue;  the  jnilse  is  unusually 
feeble;  the  patient  seems  dull  and  soporose,  and  the  delirium  assumes  a 
muttering  character.    This  form  of  inflammatory  fever  is  often  attended 
with   pneumonia  of  a  low   type.     Convalescence  from  it  is  slow  and 
interrupted,  and  in  fatal  cases  death  may  be  preceded  tiy  hiccup,  sub- 
Bultus  tendinum,  and  coma.     In  wliat  is  called  the  irritativt'  form  of 
inflammatory  fever,  the  nervous  system  is  especially  implicated.     The 
ordiiiary  sthenic  inflammatory  fever  may  pass  into  the  asthenic,  or  tli^ 
latter  may  be  present  from  the  first.     It  is  somewhat  remarkable  tliifl 
the  violence  of  an  attack  of  inflammatory  fever  seems  to  bear  no  relatio^ 
to  the  severity  ofA he  wound. to  which  it  may  he  due;  a  compound  frac- 
ture may  caujiB  Itss  constrtfetidnardistifrWncerthan  a  slight  liesh  wound. 
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lere  appears,  however,  to  be  a  general  correspondence  between  the 
rof  tbe  local  symptoius  of  indammation  and  the  severit3^  of  the 
lie  fever.  An  attack  of  inflammatory  fever  usually  reaches 
)ut  two  days  from  the  time  of  its  comraenceinent.  Its 
occuptea  from  two  to  six  days.  If  the  inflammation  be 
in  its  flrst  or  second  stage,  the  symptomatic  fever  subsides 
illy;  the  occurrence  of  suppuration  is  usually  marked  by  a  rapid 
Oution  of  t^onstitutional  disturbance.  Thus  a  case  is  given  by  Mr. 
fidtiii  which,  on  the  eveuiucr  of  the  third  day  after  a  primary  araputii- 
I too  for  injury,  the  temperature  was  104^.6  Fahr.,  the  pulse  110  and 
nag,  the  tongue  furred,  the  face  flushed,  and  the  wound  dry  and 
I;  the  next  day  the  terai^erature  had  gone  down  to  100-,  the  pulse 
Land  compressible,  and  the  wound  was  discharging  healthy  pua. 
Billroth  has  descriljed  a  '•^t^ecottdar*/  fever j^^  winch  begins  on 
ilh  day^  and  he  believes  that  this  may  occur  without  any 
having  existed.  It  would  api>ear,  however^  from  the 
ii6n«  of  Mr.  Pick,  that  there  has  iu  these  cases  always  been  a 
yrittary  attajck,  though  it  may  have  been  so  slight  as  easily  to  elude 
~^  Ition*  The  {primary  may  run  into  the  secondary  fever,  the  tom- 
'  not  sinking  to  the  norm.al  standard  during  the  interval ;  and  in 
e,  if  the  fever  last  beyond  the  eighth  day,  it  h  to  be  considered 
odary.  The  occurrence  of  secondary  fever  is  always  to  be  looked 
1(011  with  apprehension,  aa  indicating  a  grave  change  iu  the  local  or 
coiitiluUoual  condition.  It  may  be  followed  by  deej>seated  or  wide- 
■Ftlil  ItLflanunation  of  the  conneclive  tissues,  or  may  herald  the  approach 
c^nrioutt  surgical  diseases,  such  as  eryaipelas,  hospital  gangrene,  or 
FTWia. 
latuomator)'  fever,  as  has  been  said,  usually  subsides  with  the  occur- 
»of  auppu ration.  The  formation  of  pus  is,  howjever,  ollen  attended 
pi  <niH  of  the  nervous  system,  consisting  in  repeated 

time**  ,<'d  rigors,  altemating  with   flushes  of  heat.     In 

Twhcf'  iliou  is  unduly  prolonged,  and  the  patient  in  couse- 

!  wrn  lu  irritative  tyi>e  of  fei^er  is  develo[Knl  which  is  called 

Bsekc,  In  tiiis  form  of  fever  the  [>ulse  is  more  rapid  than  in  health, 
M&itl«ndcompres?«iblc;  the  eyes  are  abnormally  brilliant,  and  ihe  cheeks 
The  patient  emaciates  and  becomes  very  feeble.  The  syrnp- 
•  ,i-iniiy  nioJBt  marked  in  the  evening,  when  the  skin  is  hot  and 
II  which  is  often  succeeded  in  the  course  of  the  night  by 
hm:  -n^^^aliDg.  The  ^'cold  sweat'*  of  hectic  often  alternates  or 
wiib  profuse  diarrhoea,  both  tending  to  exhaust  the  patient, 
rtltmt  Iseetie  ia  never  established  in  cases  of  suppuration  until 
Ik  pia  Units  a  v«nt  externally:  as  long  as  an  abscess  is  unopened, 
hetie  will  UQi  occur. 


ftrteafflon  of  Inflammation. — Inflammation  mtiy  extend  from  one 
^of  Ibe  body  U>  another  by  continuitif  or  by  rnittfjaity  of  structure. 
ii^it«nof»of  the  former  mode  of  extension  may  be  fuund  in  the  spread 
^tndieftia  to  the  larynx  or  to  the  bronchi;  an  instance  of  the  latter, 
*ilAi  csieiialon  of  inflammation  from  the  pleura  to  the  lung,  or  from 
^boQcsof  the  skull  to  the  membranes  of  the  brain.  Extension  by 
iv^tilttn#  is  probably  rarer  than  is  commonly  supposed;  the  example 
mally  given,  vijl,  the  occurrence  of  epididymitis  in  the  course  of 
gDmrtbam^  is,  I  Injlicve,  no  metastasis  at  all,  but  a  simple  extension 
i^  coQiiontty  of  lit  met  u  re.       Inflammation    may  spread    by  means  of 

fymphaiici^  ms  in  adenitis  of  the  axillary  glands  following  upon  a 
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whitlow.  The  blood  maj'  indirectl}'^  be  concerned  in  the  spread  of  inflai 
mat  ion,  as  in  cases  of  embolism,  where  the  detached  fragment  of  clot 
carried  along  in  the  circulation,  and  acts  as  a  foreign  body.  With  n 
gard  to  the  agency  of  the  nervous  system  in  the  spread  of  intlammatioi 
it  is  proved  that,  by  a  form  of  reflex  action,  a  part  ma}'  be  rendered  moi 
susceptible  to  the  influence  of  external  irritants,  and  thus  predispose 
to  the  occurrence  of  the  inflammatory  process ;  but  any  more  direc 
agency  of  the  nervous  system  is  still  a  matter  of  doubt  (see  p.  41). 

Terminations  of  Inflammation. — What  I  have  called  the  stagei 
of  inflammation,  are  often  spoken  of  as  terminations  of  the  inflamma 
tor}'  process ;  thus  it  is  said  to  end  in  the  formation  of  lymph,  iu  sup 
puration,  in  ulceration,  in  gangrene,  etc.    But  I  think  it  will  appeal 
from  what  has  been  alread}'  said,  that  these  cannot  strictly  be  looked 
upon  as  terminations,  for  the  reason  that  in  each  case  the  inflammation 
must  go  on  in  the  surrounding  parts  until  the  whole  process  of  ulcera- 
tion, of  mortification,  etc.,  has  been  completed.    Strictly  speaking, 
inflammation  can  only  end  in  resolution   (a  gradual   return  to  the 
healthy  state),  or  in  the  death  of  the  patient,  when  of  course  inflamma- 
tion must  cease  with  the  termination  of  other  vital  processes.     Even 
metastasis,  which  is  often  called  a  termination  of  inflammation,  is,  so 
far  as  the  part  originally  inflamed  is  concerned,  really  an  instance  of 
resolution.    The  other  so-called  terminations  do  not  end  the  process^ 
but  are  merely  events  in  its  course. 

In  resolution  the  symptoms  of  inflammation  more  or  less  quickl}-  dis- 
appear. The  pain  and  heat  diminish,  the  swelling  subsides,  and  the 
redness  slowly  fades  away.  The  function  of  the  part  is  gradually 
restored,  and  its  nutrition  slowl}'  returns  to  the  normal  state.  The 
dilated  bloodvessels  contract,  the  stagnant  blood  corpuscles  are  pushed 
on,  and  absorption,  which  had  been  to  a  great  extent  suspended,  begins 
again  with  renewed  activity,  helping  to  remove  the  adventitious  newly 
formed  material.  Resolution  may  be  complete,  or  only  partial ;  in  the 
latter  case  the  part  that  has  been  inflamed  remains  permanentl}*^  altered 
in  structure.  Thus,  inflammation  of  the  eye  may  cause  permanent 
opacity  of  the  cornea,  and  gonorrhoea  a  troublesome  form  of  urethral 
stricture. 


CHAPTER    II. 

TREATMENT  OF  INFLAMMATION. 

Before  entering  upon  the  subject  of  the  treatment  of  inflammation,  it 
may  be  well  to  reiterate  what  was  said  in  the  opening  of  the  first  chapter, 
that  this  process  is  not  to  be  looked  upon  as  a  disease^  to  be  met  with 
lancet  and  calomel  on  the  one  hand,  or  with  brandy  and  opium  on  the 
other,  but  is  to  be  viewed  as  a  modification  of  natural  processes,  which 
may  often  be  conducted  to  a  favorable  termination  by  judicious  manage- 
ment on  the  part  of  the  surgeon,  or  by  bad  treatment  may  easily  be  made 
to  end  in  destruction  of  the  part  affected,  if  not  in  the  death  of  the 
patient. 

In  dealing  with  any  individual  case  of  inflammation,  the  surgeon  should 
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r  ID  mimt  tli«  nature  of  the  p&tholop^ical  changes  which  ai*e  in  progress, 
i  •dmwjster  or  withhold  his  remedies  with  due  regard  to  both  the 
loealtad  Ibe  geneml  conditiori  of  his  patient. 

Ftopbf lactic  TreatmeDt. — The  fii-st  object  of  the  surgeon,  in  isvery 

"if  posAihlc,  to  remove  (he  cauate  of  infiammaihn  ;  and  in 

if  this,  which  constitutes  the  prophtjlactic  treatment, 

lieeonip!i§hed,  nothing  more  will  he  requisite.   Thus  the  extraction 

Ti^Mk  of  dust  from  the  eye,  or  of  a  splinter  of  wood  from  the  hand, 

lvill<iit<ii  prevent  the  development  of  iuflammation,  or  at  least  allow  its 

r.i,i.*i.l*»iH^.  if  already  present*     In  any  case  tlie  removal  of  the  cause  (if 

ascertained)  roust  bt*  first  effected,  even  if  the  inflammation 

and    require  further  attention  ;  the  first  step  in  the  cure  of 

\  dqiendent  on  vesical  calculus,  is  to  remove  the  stone;  a  strangu* 

tlvmis  caanot  possibly  be  relieved  while  the  constriction  remains. 

Omtive  Treatment. — When  the  cause  of  inflammation  cannot  be 

teeeted,  or  alter  its  removal  when  that  C4in  be  effected,  wfiat  may  be 

tllie  cttraftve  treatment  comes  into  play.     This  may  bo  divided  into 

Htfgienic  treatment;  II,  The  Local  Remedial  treatment;  and 

rmne  Grneral  or  Coni^t it ut tonal  Hemedial  treatment. 

L  TheHy^enic  treatment  of  inflammation  is  first  to  be  considered. 

h  Kl  think,  often  more  important  than  either  of  the  others.     ReM  is 

fraqoently  all  that  is  necessary  in  the  management  of  even  severe  injn- 

\  fta(«#  in  many  cases  of  fracture ),  and  by  itself  will  ollen  suffice  to  pre- 

^llie  ana  voidable  and  needful  inflamraatinti  from  passing  be^^ond  the 

Ivhieb  is  required  for  the  rc[)air  of  the  lesion.    No  severe  inflamma* 

,tll«Mi      '.  iry  or  from  disease,  can  be  sncce^sfnlly  treated 

\  Ihi  :  of  rest,  and  even  in  slight  cases  it  will  be  of  great 

iMh|frcimutiug  mud  itastening  a  satisfactory  issue.     If  an  important 

*f|ta(aa  the  brain  or  lung)  be  iuflamed,  the  patient  should  iiivariably 

Wfioaiiied  to  l)ed;  the  same  rule  should  be  adopted  for  severe  inflam- 

Miv&s  of  leas  vital  parts.     In  many  cases  local  rest  will  be  stitUcient ; 

tliiii  1  pitkcit  with  an  inflamed  hand  or  elbow  may  walk  about  with  the 

put lopfmrted  by  a  sling,  when  a  similar  affection  of  the  foot  or  knee 

•vttld  aeeesaitate  contbietnent  to  bod.     Functional  rest  of  the  inflamed 

\  rtry  important.     No  one  should  attempt  to  read  with  an  inflamed 

Italic  with  an  inflamed  larynx,  or  to  write  with  an  inflamed  hand, 

ry  to  rest  La  position  :  this  is  a  point  which  should  be  carefully 

in  the  treatment  of  inflammation.     All  the  symptoms  of 

lon«  and  especially  pain,  are  aggravated  by  a  dependent  posi- 

&n  inflamed  leg  or  arm  should  be  supported  on  or  even  ele- 

'*ltfd  abov^  the  level  of  the  rest  of  the  body.     Even  iu  cases  which  do 

^require  confinement  to  bed,  ^reat  comparative  ease  and  comfort  may 

liiftfd^j  I  part  with  a  suitable  splint  or  sling. 

iaifptfirf.  ^  1  in  cases  of  inflammation  about  the 

hid.    Brvry  one  who  has  hafi  a  headache  may  know  from  liis  own  expe- 

tWM  that  it  U  relieved  by  lying  <lown,  and  it  is  a  mistake  to  suppose 

thX  tile  impulM!  of  blood  to  the  head  is  diminished  (as  in  the  case  of 

At  foot  for  instance)  by  elevating  the  organ  ;  the  reason  is  obvious — the 

IfitB  maat  haf  e  a  certain  supply  of  blood,  and  if  the  force  of  gravity  be 

ApDuglr      '       lay  by  elevating  the  head,  the  heart  compensates  for  it  by 

aerta  ity  of  action;  hence  in  inflammation  about  the  head,  the 

l«eQiiibc4^t  .vhuuld  1  '      '         d  in  preference  to  any  other  posture. 

Hit  diei  of  a  pal.  ling  from  iutlummation  is  a  matter  of  great 
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importance.    Until  within  a  comparatively  recent  period,  surgeons  unite 
in  recommending  what  was  called  "  absolute  dieV^  in  cases  of  inflamm; 
tion,  and  this  was  usually  pretty  much  equivalent  to  no  diet  at  all.    A 
regards  this  matter,  I  cannot  but  think  that  medicine  is  more  advance 
than  surgery ;  very  few  physicians  at  the  present  day,  I  imagine,  try  t 
starve  out  pneumonias,  and  I  cannot  see  why  the  principles  which  ar 
now  almost  universally  adopted  in  the  management  of  internal  inflam 
inations  should  not  be  equally  applicable  in  the  case  of  the  external,  o 
of  the  internal  when  produced  by  traumatic  causes.     Up  to  a  certaii 
point,  the  inclinations  of  the  patient  may  be  looked  upon  as  a  prett} 
safe  guide;  no  man  suffering  from  a  violent  inflammation,  whether  exter- 
nal or  internal,  has  an  appetite  for  heavy  meat  meals  or  for  stimulating 
sauces,  and  it  may  reasonably  be  concluded  that  this  is  a  prompting  ol 
nature  to  avoid  such  condiments.     But  we  must  be  cautious  not  to  run 
into  the  other  extreme.     It  has  been,  I  think,  clearly  shown  by  the 
researches  of  modern  investigators,  that  in  addition  to  the  waste  of  tis- 
sue which  accompanies  the  inflammatory  process,  there  is  a  large  expendi- 
ture of  force  (as  evidenced  by  the  great  elevation  of  temperature),*  and 
it  is  but  rational  to  suppose  that  this  waste  and  expenditure  ought  to  be 
compensated  for  by  a  supply  of  easily  assimilable  food. 

As  to  the  results  met  with  in  practice,  it  of  course  becomes  any  one 
surgeon  to  speak  with  great  modest}^  and  hesitation ;  I  can,  however, 
honestly  aver  that  I  have  met  with  better  success  in  the  treatment  of 
inflammation  upon  this  plan,  than  I  did  when  I  habitually  directed  low 
diet,  according  to  the  rules  still  laid  down  in  many  surgical  works.  I 
do  not  doubt  but  that  a  patient  sudden I3'  attacked  with  inflammation 
may  subsist  for  a  short  time — perhaps  a  day  or  two — upon  barley-water 
or  water-arrowroot,  and  probably  this  meagre  diet  may  be  more  suitable 
than  the  heavy  meals  which  he  has  been  in  the  habit  of  consuming;  but 
I  believe  that  he  will  do  better  still  by  taking  in  small  quantities  and  at 
frequent  intervals  some  light  and  easily  digestible  but  nutritious  article 
of  food.  The  diet  which  I  myself  am  in  the  habit  of  ordering  for  patients 
suflering  from  severe  inflammation,  is  milk  in  quantities  varying  accord- 
ing to  the  age  of  the  individual,  and  at  longer  or  shorter  intervals  accord- 
ing to  the  facility  with  which  the  process  of  digestion  is  accomplished. 
I  have  supported  adult  men  for  weeks  at  a  time  upon  milk  given  b}'  the 
teacupful  (fjiv)  every  hour,  and  I  know  of  no  single  article  of  food  which 
is  adapted  to  so  great  a  variety  of  cases  as  is  this.  In  the  more  advanced 
stages  of  inflammation,  beef-essence  and  different  forms  of  strong  broth 
may  be  appropriately  made  to  alternate  with  milk  in  the  patient's  diet. 
As  a  general  rule,  once  in  two  or  three  hours  is  often  enough  to  give 
food  in  cases  of  inflammation,  though  when  only  small  quantities  can  be 
taken  at  a  time,  the  interval  of  course  must  be  shorter.  WiCh  regard  to 
the  administration  of  alcoholic  stimulants  no  positive  rule  can  be  given. 
In  the  early  stages  of  inflammation  they  are  usually  not  required,  and 
should  not  be  given  unless  the  state  of  the  pulse  or  other  circumstances 
indicate  that  they  arc  needed.  The  onset  of  delirium  (unless  the  brain 
itself  be  involved  in  the  inflammation)  is  almost  always  an  indication  for 
stimulation.  The  quantity  to  be  given  should  not  commonly  exceed  four 
to  six  fluidounces  of  brand}'  or  whiskey,  or  half  a  pint  of  w^ine,  in  the 
course  of  twenty-four  hours ;  I  have,  however,  in  the  later  stages  of  inflam- 
mation (as  in  some  cases  of  severe  burn),  occasionally  increased  the 

'  See  in  relation  to  this  point,  Rev.  Dr.  ITaugbton^s  **  Address  on  the  Relation  of 
Food  to  Work  done  by  the  Body,  etc.''     (.Brit.  Med.  Journ.,  Aug.  1808.) 
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imoiint  tft  ii«  tnttch  a«  a  pint  and  a  half  of  brandy  in  twenty-four  hotirs, 

gjidiA  »»irc  that  I  have  saved  life  by  doing  so.     In  many  of  the  milder 

ctffiof  mtUmmiition,  or  what  cUnically  might  be  called  dironic  inflam- 

miAoiif  malt  liquors  may  be  advautageoiidly  substituted  for  the  stronger 

fbcviaf  ftimulant. 

.^..  -  I        -jiic  measures^  which  will  siigsrcst  themaelves  to  the  intclli- 

ler,  should  likewi*je  lie  adopted.     Thus,  llic  room  which 

'  ^>  should  be  well  ventilated,  and  well  warmed  in  winter, 

.1  should  be  kept  in  a  good  contlition  by  bathing,  or, 

I  i\iiH  ih  not  pracaical>le  from  the  severity  of  tlie  attack,  by  frequent 

iij,ing.    The  body-linen  and  Ivedclothes  should  be  kept  clean,  and  all 

eiotU  and  other  sources  of  pollution  removed  as  quickl}'  as  possible. 

T!  •"  hJith^Qt  should  not  be  exposed  to  a  glare  of  light,  nor,  on  the  other 

idd  the  room  be  kept  so  dark  as  to  be  gloom\\     All  sources  of 

',  OS  from  noise,  etc.,  should  be  removed,  and  while  uo  fatigue, 

iital  or  bodily,  should  be  permitted,  the  patient,  if  the  nature 

..,  mn  .*,<*  allow  it,  should  be  entertained  by  light  literature  (being  read 

to,  10  fircfc»rence  to  reading  himself),  or  by  cheerful  conversation. 

Ikvcdwelt  at  some  length  on  these  topics,  from  a  conviction  that 
iky  are  too  often  neglected-  The  dut}*  of  the  surgeon  is  not  ended 
wtifnhc  has  dressed  a  wound,  and  prescribed  a  dose  of  medicine.  The 
b};^icaic  management  of  a  patient  is  of  equal,  and  in  many  cases  of  even 
grwiter  importance  than  the  mere  surgical  and  medical  treatment,  which, 
frt,loo  often  exclusivel}'  engrosses  the  practitioner's  care  and  attention. 
II.  Tin;  Ijocal  Remedial  treatment  of  inflammation  is  next  to  be 
diiGfibed.  The  ai»plie:a(on9  to  be  considered  under  this  heading  may 
hlduiiil*:!]  as  cold,  heat,  aioisture,  local  narcotics,  stimulants,  astrin- 
aiitts«pties^     eounter- 


[iffitiitu,  eantcrization,  Im-^il 
Dg.  incisions,  opt^^rations^ 
p§sion,  and  friction. 
Coid. — There  can  be  no 
[)«Mtiuii  aa  to  the  edlciency  of 
ai  a  local  remedy  for 
ition.  It  is  indeed 
i  of,  by  Mr,  Erichsen,  as 
iomni  of  preventing  Intlam- 
Wkn.  It«  utility  is, perhaps, 
90ltol>rioas  io  ca-^s  of  wounds 
^rtfm^B^  though  it  is  likewise 
tf  pieat  aenrlce  in  many  cases 
of  Maioed  joints,  and  other 
itfuaaalory  affections  not  de- 
iMim  on  trnumatiu  causes. 
ItsartM*  applied  in  the  form 
ttity  oolil,  or  in  connection 
*itk  mot^liirt^.  The  use  f»f 
diy  to\d  lias  been  especially 
MtonuiieiKled  by  E Tim  arch,  and 


Fig.  a. 


MMUte  lrr1g»ttoii;  oatl  pr«p«rtd  for  ••«. 


(JUK«r  P«Ut* 


•  partktilsrlT  n^cful  where  the  skin  is  unbroken,  and  where  it  is 
MnJilft  t  the  maceration  and  otlier  discomforts  unavoidable 

W!il%  wisi   r'^  ,  I  ms.      Ice   may   be   applied   in    India-rubber  bags  of 

fviallle  abape^  or  in  thin  metallic  boxes,  which  Esmarch  considers  pre- 
fa^lilie  for  liotipital  use.  The  intensity  of  the  cold  may  be  modified  by 
lalerpoviDg  a  folded  towel  or  handkerchief  between  the  bag  or  box  and 
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Coil  applied  to  bead.    (After  Petltg&nd.) 


the  skin.  This  is  an  admirable  way  of  appl^'ing  dry  cold,  but  it  must 
be  carefully  watched,  lest  it  produce  gangrene  (as  I  have  seen  in  one 
case,  through  the  neglect  of  the  attendant),  or,  on  the  other  hand,  lest 

the  ice  melt,  and  the  ap- 
Fig.  8.  plication  be  no  longer  a 

cold  one.  A  safer  and  an 
equally  efficient  method 
of  applying  dry  cold,  is 
that  described  by  M. 
Petitgand,  under  the 
name  of  Mediate  Irri- 
gation. This  surgeon 
makes  use  of  a  flexible 
tube  of  vulcanized  India- 
rubber,  sixteen  or  twenty 
feet  long,  and  about  half 
an  inch  thick,  the  tube- 
wall  being  only  about  a 
line  in  thickness.  This 
tube  he  applies  to  a  limb 
like  a  simple  spiral 
bandage,  holding  it  in 
place  by  a  few  turns  of 
a  roller,  or  he  makes  a 
coil  of  the  tube,  adapting 
it  to  the  head,  to  a  joint, 
to  the  female  breast,  or 
to  any  other  part  as  re- 
quired, keeping  it  in  po- 
sition by  a  few  strips  of  bandage  passing  alternately  above  and  below 
the  contiguous  spiral  coils.  Through  this  tube  water  is  made  to  flow 
from  a  reservoir  above  the  patient's  level,  of  any  temperature  that  may 


Mediate  Irrigation :  a.  Sapplj-tabe  acting  as  a  •iphon;  b.  Coil 
applied  to  lower  extremitj ;  e.  Waste-pipe  witli  stopcoclc.  (After 
Petitgand.) 
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V'Jwr^*  *nd  !»y  testing  the  temperature  of  the  water  as  it  leaves  the 
Ittbctlte  targeon  can  easilj*  ascertain  to  what  degree  he  has  succeeded 
ui  mi^ieing  the  temperature  of  the  inflamed  part  itself. 

In  estes  where  there  is  an  open  wound,  the  relaxing  properties  of 
^MiRQivtre  often   advantageously  eombined  with  eold,  and  here  the 
rform  of  irrigation  by  means  of  a  skein  of  thread  or  a  piece  of 


Fig.  9. 


IrrigiiUag  •ppftrfttos. 


In^Tick  acting  as  a  siphon,  may  he  conveniently^  employed.  In  other 
flMi^4iiiiply  covering  the  part  with  a  cloth,  which  is  wetted  from  time 
l«UiDi»with  cold  water  or  an  evaporatin;^  lotion,  will  be  sufficient. 

CoJtl  u  useftd  in  the  early  stages  of  inllammation,  wlien  it  will  greatly 
Wit  in  promoting  resolution,  or  in  the  latter  stages,  when  the  parts 
wf  llifihv  and  relaxed,  and  when  cold,  especially  in  the  form  of  a  cold 
doactir,  it  often  rxtreroely  nseful.  Cold  is  not  general  1}^  desirable  when 
wppantion  is  impending,  though  I  have  in  at  least  two  instances 
•wcn^ded  lu  causing  the  absorption  of  an  abscess  by  the  use  of  dry 
«oi4.  Cold  is  rarely  useful  when  suppuration  has  actually  occurred, 
ladiJKHUd  ftlH  ny**  be  avoided  in  cashes  of  impending  or  present  gangrene. 
li  I  employed  in  ca^scs  of  inflammation,  except  in  con- 

sture.  If  dry  heat  should  be  desired,  it  may  eonve- 
r1*c  npphed  by  M-  Fetitgaud^s  method  of  ^*  mediate  irrigation,*' 
ely  sub4:»lituttng  warm  water  fur  cold. 
Moifiure  in  connection  with  warmth^  is  a  very  valuable  remedy  in 
>H*  Heat  and  moisture  may  be  applied  in  a  variety  of  ways* 
dresiiriff  is  very  useful  in  cases  of  suppurating  wounds', 
'may  be  applied  unmixed,  or  it  may  l>e  medicated  by  the  addi- 
tion of  Imudauum,  lead-water,  muriate  of  ammonia,  alcohol,  etc.  An 
cioilkfil  dresiting  may  be  made  by  diluting  alcohol  with  an  equal  qunn- 
tityaf  wiit#r»  In  applying  any  form  of  warm  water  dressing,  the  lint 
m  al!  *  iftl  which  is  saturated  with  the  water  should  be  covered 

•ik  i>  ,  or  with  waxed  paj^er,  so  as  to  prevent  evaporation.     Hot 

fifmemioUmt^  are  often  very  useful  in  the  earU^  stages  of  indammation: 
lliytre  eommonly  directed  to  be  made  by  dipping  flannel  in  hot  water, 
aad  a|i|)fjiag  it  to  the  atfected  part,  renewing  it  from  time  to  time.  This 
ii  fwy  t|>t  to  cnutie  maceration  and  desquamation  of  the  cuticle,  and 
Icace  Uu!  application,  when  repeated  several  times,  becomes  extremely 
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painful;  to  obviate  this,  I  am  in  the  habit  of  using  warm  olive  oil  instea< 
of  hot  water,  a  substitution  which  does  not  impair  the  efficiencj  of  th< 
remedy,  while  it  renders  it  much  more  agreeable  to  the  patient.  Moistun 
may,  in  some  cases,  be  advantageously  employed  by  the  process  ol 
steaming ;  this  may  be  done  by  means  of  an  ordinary  funnel,  inverted 
over  the  hot  liquid  and  directed  towards  the  affected  part,  or  by  means 
of  the  cUomizer^  now  so  much  used  in  affections  of  the  throat  and  air- 
passages;  in  employing  the  latter  apparatus,  the  temperature  of  the 
vapor  can  readily  be  regulated,  by  varying  the  distance  of  the  instrument 
from  the  part  to  which  the  current  is  directed.  One  of  the  most  common, 
and  certainly  one  of  the  most  efficient,  modes  of  applying  heat  and 
moisture,  is  by  means  of  a  poultice,  I  cannot  unite  in  the  crusade 
against  this  most  useful  remedy  in  which  some  surgeons  have  engaged 
during  the  last  few  years:  there  can  be  no  doubt  that  poultices  have  been 
often  abused,  and  that  in  certain  stages  of  inflammation  they  are  capable 
of  effecting  much  harm,  but  the  same  objection  might  be  made  to  lie 
against  any  other  remedy,  and  cannot  justly  detract  from  their  real 
merit  under  suitable  circumstances.  The  best  materials  for  making 
poultices  are  flaxseed-meal,  and  powdered  bark  of  the  Ulmus  fuloa^  or 
slippery  elm ;  in  an  emergency,  however,  a  very  good  substitute  may 
be  found  in  corn-meal,  or  bread  crumbs.  The  poultice  should  be  mixed 
with  hot  water,  and  should  be  of  an  even  consistence,  so  as  to  admit  of 
being  spread  smoothly.  Flaxseed  or  elm  poultices  should  not  be  more 
than  two  or  three  lines  in  thickness,  and  should  receive  a  thin  coating 
of  olive  oil  before  being  applied  ;  this  is  to  prevent  their  adhering  to  tlie 
surface  of  the  body,  and  breaking  in  removal.  Corn-meal  or  bread 
poultices  must  be  made  about  half  an  inch  thick,  and  may  be  kept  from 
the  surface  by  the  interposition  of  a  piece  of  thin  and  soft  muslin. 
Poultices  should  be  made  freshl}',  immediately  l>efore  application,  and 
should  invariably  be  covered  with  oiled  silk  or  waxed  paper,  to  prevent 
evaporation.  It  is  well  for  the  surgeon  to  give  his  personal  attention 
to  the  making  and  application  of  poultices,  as  the  patient's  comfort 
greatly  depends  on  the  care  and  neatness  with  which  this  is  done,  and 
very  few  nurses  will  be  found  to  do  it  properly,  unless  constantly  watched 
by  the  medical  attendant.  The  fermenting  poultice^  which  is  an  excellent 
application  to  sloughing  sores,  may  be  made  by  mixing  wheat  or  corn 
flour  with  half  its  weight  of  yeast,  and  gently  warming  it  until  it  l>egins 
to  swell.  A  convenient  substitute  is  the  porter  poultice^  made  by  in- 
corporating common  porter  with  the  ordinary  flaxseed  poultice.  Warmth 
and  moisture,  in  whatever  form  used,  are  especially  to  be  recommended  in 
the  second  stage  of  inflammation,  and  when  suppuration  is  impending. 
When  the  discharge  of  pus  is  fully  established,  poultices  are  as  a  rule 
not  desirable,  while  in  the  gangrenous  stage,  as  already  said,  a  fermenting 
or  porter  poultice  is  often  the  best  application  that  can  be  made. 

4.  The  local  use  of  narcotics  is  often  advisable  in  cases  of  inflamma- 
tion ;  thus  laudanum  ma}'  be  applied  with  advantage  to  inflamed  wounds 
and  irritable  ulcers,  while  a  belladonna  plaster  is  often  of  great  service 
as  an  application  to  inflamed  lymphatic  glands.  Anodynes  may  be  used 
in  connection  with  cold  (as  in  the  common  mixture  of  Goulard's  extract 
and  laudanum),  or  with  heat,  as  in  the  form  of  a  hojy  poultice^  often  em- 
ployed in  cases  of  peritonitis. 

6.  Stimulants  and  astringents  may  be  used  with  advantage  in  the  local 
treatment  of  inflammation ;  as  instances  I  need  only  refer  to  the  con- 
stant employment  of  nitrate  of  silver  in  inflammations  of  mucous  mem- 
brane, conjunctivitis,  gonorrhoDa,  etc. 
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6.  Antiseptics  have  lately  attracted  a  great  deal  of  notice  in  the  treat- 
ment of  inflammation,  especially  when  resulting  from  wounds.  I  have 
myself,  for  a  considerable  period,  made  use  of  the  antiseptic  properties 
of  alcohol  and  of  the  permanganate  of  potassa  in  the  local  treatment  of 
surgical  affections,  but  the  article  which  is  most  in  vogue  at  the  present 
time  is  the  carbolic  or  phenic  acid,  the  merit  of  introducing  which  into 
common  use  is  undoubtedly  due  to  Prof.  Lister,  of  Glasgow,  though  its 
properties  were  previously  familiar  to  chemists,  and  though  it  had  occa- 
sionally been  employed  in  surgery,  before  he  directed  general  attention 
to  the  subject.  Prof.  Lister's  mode  of  applying  this  antiseptic  agent 
will  be  described  when  speaking  of  the  treatment  of  wounds. 

t.  Counter-irritants  are  sometimes  advantageously  employed  in  the 
local  treatment  of  inflammation.  This  is  denied  by  some  modern 
writers  of  high  authority,  but,  for  my  own  part,  I  cannot  doubt  but  that 
great  benefit  is  occasionally  derived  from  the  practice.  I  have  seen  a 
babo  disappear  without  suppuration,  under  the  application  of  blisters, 
and  even  if  this  desirable  consummation  be  not  attained,  the  use  of  vesi- 
cants may  serve  to  hasten  the  formation  of  pus,  and  thus  shorten  the 
time  required  for  treatment.  The  advantages  derived  from  the  use  of 
sinapisms  and  turpentine  stupes,  employed  as  derivatives,  likewise  seem 
to  me  unquestionable.  The  principal  counter-irritants  employed  by  sur- 
geons are  blisters,  issues,  setons,  and  moxa. 

8.  Cauterization  is  a  remedy  which  may  prove  serviceable  in  certain 
cases  of  inflammation.  The  actual  cautery  may  be  advantageously 
applied  to  serpiginous  chancroids,  while  caustic  in  some  form  is  frequently 
employeil  by  the  surgeon  in  the  treatment  of  ordinary  ulceration. 

9.  Local  bleeding^  by  cupping  or  leeqhing,  is  now  much  less  often  re- 
sorted to  than  formerly.  The  general  question  of  the  abstraction  of 
blood  in  inflammation  will  be  considered  under  the  head  of  constitu- 
tional treatment,  but  I  may  say  here  that  I  cannot  doubt  that  local 
bleeding  is  sometimes  of  use,  and  may  prevent  fatal  disorganization  in 
an  important  organ  ;  I  firmly  believe  that  I  have  seen  it  do  good  in  cases 
of  traumatic  peritonitis. 

10.  Incisions^  to  relieve  tension,  are  often  of  great  use  in  cases  of  in- 
flammation ;  after  incising  the  tunica  albuginea  in  cases  of  swelled  tes- 
ticle, I  have  observed  the  pain  to  disappear  almost  instantly,  and  the 
duration  of  the  •affection  to  be  very  materially  shortened.  In  diffuse 
inflammation  of  the  subcutaneous  areolar  tissue,  and  in  phlegmonous 
erysipelas,  numerous  incisions  are  often  absolutely  essential  to  check 
the  spread  of  the  morbid  process,  or  even  to  save  life. 

11.  Surgical  operations  of  more  or  less  gravity  are  frequently  required 
in  the  treatment  of  inflammation.  Sequestra  must  be  extracted,  and 
gangrenous  parts  cut  away  before  the  attending  inflammation  can  be 
expected  to  subside.  In  this  place  I  may  refer  to  an  old  suggestion 
which  has  been  recently  revived,  to  treat  or  to  attempt  to  prevent  in- 
flammation of  joints  by  ligating  the  main  artery  of  the  limb  above  the 
part  affected.  If  inflammation  were  solely  dependent  upon  the  condition 
of  the  blood  and  bloodvessels,  this  might  seem  reasonable  enough  ;  but 
when  we  consider  that  the  function  of  the  vessels  in  inflammation  is 
merely  ministerial,  and  that  the  increased  quantity  of  blood  in  an  in- 
flamed part  is  not  the  cause  of,  but  is  itself  caused  by  the  inflammation 
(see  page  35),  it  will  appear,  I  think,  that  this  plan  of  treatment  is  as 
incorrect  in  theory  as  it  is  in  fact  dangerous  in  practice. 

12.  Compression  is  often  of  great  use  in  the  treatment  of  inflaramaT 
tion.     It  is  especially  in  the  later  stages,  when  the  parts  are  left  flabby 
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and  relaxed  (as  in  indolent  ulcers),  that  pressure  is  of  service,  though 
it  is  occasionally  useful  at  a  much  earlier  period.  I  know  of  no  bettec 
treatment  for  carbuncle,  than  methodical  pressure  by  the  conctentrio 
application  of  strips  of  adhesive  plaster. 

13.  Finally, /n'dion  is  frequently  a  valuable  remedy  in  cases  of  inflam- 
mation. The  French  have  systematized  the  use  of  friction,  under  the 
name  of  massage^  to  a  much  greater  extent  than  has  been  done  in  Eng. 
land  or  in  this  country.  Slow  and  gentle  rubbing  with  warm  olive  oil, 
or  even  with  the  hand  alone,  is  often  very  soothing  in  the  early  stage  of 
inflammation,  and  may  be  of  positive  benefit  in  assisting  to  promote 
resolution :  I  have  found  it  of  great  use  in  the  treatment  of  mammitis, 
and  it  may  also  be  employed  in  cases  of  sprains  ;  in  the  later  stages  of 
inflammation, again,  friction  may  prove  a  valuable  adjunct  to  the  emplo}*- 
ment  of  the  cold  douche. 

III.  Constitutional  treatment. — We  have  next  to  consider  the 
General  or  Constitutional  Remedial  treatment,  which,  except  in  very 
slight  cases,  is  not  less  important  than  the  local  measures  adopted. 

Depletion — Until  within  a  comparatively  recent  period,  any  surgeon 
being  asked  what  was  the  most  important  remedy  in  the  treatment  of 
inflammation,  would  have  answered  unhesitatingly  that  it  was  bleeding; 
and  the  expression  was  constantly  used  that  venesection  was  the  sur* 
geon's  '^  sheet-anchor"  in  dealing  with  inflammatory  affections.  Now  I 
suppose  that  there  is  no  fact  better  established  in  the  whole  circle  of 
therapeutic  observation,  than  that  certain  of  the  s3''mptoms  of  inflam- 
mation (especially  pain)  can  be  relieved  by  the  abstraction  of  blood ; 
and  hence,  when  the  prevailing  doctrines  of  pathology  taught  that  the 
essence  of  inflammation  was  an  altered  action  of  the  vessels,  accompa- 
nied by  a  morbid  richness  or  ^^  inflammatory'^  state  of  the  blood  itself, 
we  cannot  wonder  that  our  predecessors  thought  that  reason  and  expe- 
rience united  in  showing  that  loss  of  blood  was  the  surest  way  of  curing 
inflammation.  More  careful  observation,  and  more  just  views  of  patho- 
logy, have,  however,  now  shown  that,  in  the  words  of  Mr.  Simon,  already 
quoted,  "A  part  does  not  inflame  because  it  receives  more  blood.  It 
receives  more  blood  because  it  is  inflamed.''  Hence,  bleeding  does  not 
remove  a  cause  of  inflammation ;  it  merely  obviates  one  effect  of  the 
inflammatory  process.  Here,  as  in  the  matter  of  diet,  the  practice  of 
physicians  has,  it  must  be  confessed,  been  more  enlightened  than  that 
of  surgeons.  Few  would  indeed  at  the  present  day  bleed  for  the  inflam- 
mation attending  a  compound  fracture,  but  it  is  still  taught  in  many  of 
our  surgical  text-books  that  venesection  is  absolutely  required  in  the 
ti*eatment  of  injuries  of  the  head,  and  of  wounds  of  the  chest.  Now  it 
seems  to  me  but  reasonable  that  we  should  adopt  the  same  principles  in 
the  management  of  traumatic  inflammations  that  we  do  in  dealing  with 
those  of  idiopathic  origin,  and  hence,  that  venesection  should  not  be 
resorted  to  in  the  treatment  of  surgical  affections,  except  for  its  imme- 
diate mechanical  effect  in  relieving  a  vital  part,  the  functional  or  struc- 
tural integrity  of  which  is  in  imminent  danger.  For  example,  bleeding 
may  be  necessary  in  a  case  of  traumatic  as  in  a  case  of  ordinary  apo- 
plexy, when  the  darkly  congested  face,  turgid  lips,  distended  veins,  and 
lalK>ring  pulse  give  warning  that  the  brain  is  oppressed,  and,  unless 
speedily  relieved,  will  cease  to  act ;  or  when  a  wound  of  the  lung  is  fol- 
lowed by  great  dyspnoea,  pain,  and  oppression,  the  loss  of  a  little  blood 
may  be  of  benefit,  just  as  it  would  at  the  outset  of  an  ordinary  pneu- 
monia presenting  similar  conditions.    Even  under  these  circumstances, 
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]  klievc  local  bleeding*  bv  cupping  or  leecbing,  will  be  usually  better 
thill  Tfine^ecltoD ;  and  it  bhould  nlways  be  coiijitclered  tUat  the  loss  of 
blood  i3»  nil  evil,  which  may  indeed  be  preferable  to  a  <;;reater  evil^  Init  is 
Mter  ft  positive  good.  The  exi>erience  of  ntiy  iiidividual  surgeon  f^hould 
of  foorse  W  referred  to  with  great  modc&ty,  but  1  may  say  that,  in  the 
dgilt  years  during  which  I  have  bceu  one  of  the  surgeons  to  the  Epis- 
eopti  fff»«pi^n1,  I  have  never  had  occasion  to  employ  venesection,  and 
hiVi  1  bleeding  in  but  very  few  cases.     If  general  bleeding 

bet.  »»  it  should  he  done  in  such  a  way  as  to  produce  tlie 

pfii  with  the  least  Iobh  of  blood  ;  hence,  the  [)aticnt  should  be 

m  fl  -,   i'u^tul'e.  and  the  blood  drawn  in  a  full  stream  from  a  free 

cjpeiiinj^  m  a  large  vein,  generally  the  median-cephalic. 

Arimat  ttrdahi^ftf  are  often  useful  in  the  treatment  of  inflammation, 
eitlutr  &(t«r  the  abstraction  of  blood  or  as  a  substitute  for  it*  I  am  sure 
tlial  I  have  derived  advantage  from  the  Veralrum  virUJe  in  cases  of 
IrattmMic  peritonitis,  given  in  the  form  of  the  tincture  in  doses  of  three 
or  foDf  drops  every  three  hours*  It  is  a  powerful  remedy,  and  its  use 
ibttM  be  stopped^  or  at  least  suspended,  when  a  decided  impression  is 
mwic  io  reducing  the  frequency  of  the  pulse.  The  preparations  of  antU 
Jiwfiyane  often  of  use  in  the  management  of  iiiflammation*  They  are 
M  sdjkpted  to  the  first  stage,  an<l  seem  to  have  a  decided  effect  in  pre- 
vming  the  furtlier  progre?iK  of  the  infiammntory  process.  This  i>ro- 
pfftv  of  antimony  has  been  called  the  *' anticipatory  anti(>lastic"  effect 
(^  tbi' remedy.  Tartar  emetic,  which  is  perhaps  the  best  form  in  which 
iKcdrug  can  be  given,  may  be  employed  in  doses  of  one-sixteenth  to  one- 
UelfUi  of  a  grain,  repeated  every  two  or  tliree  hours.  It  may  be  eon- 
troiecllr  combined  with  opium  and  diaphoretics.  In  any  form,  anti- 
BH^nr  ii  a  remedy  which  should  he  used  with  great  caution  and  watch- 
fftlflrw.  Ji  should  never  be  given  for  a  trivial  inflammation,  and  should 
folded  in  cases  of  childrefT  or  old  persons,  or  in  patients  of  feeble 

Itutirtts, 

have  been  much  employed  in  the  treatment  of  inflamma- 
:x»  is  very  oi\en  a  loaded  state  of  the  bowels  at  the  begin- 
^  iTumatory  process,  a  brisk  cathartic  raa)'  be  of  service, 
.'  t  in  some  degree  as  a  derivative,  thus  being  addition- 
1  U¥>ualh't  however,  lucfer  those  purgatives  which  ai*e 
.1  action,  such  as  rhubarb,  colocynth,  etc.  If  the  tongue 
\m  niucli  furred,  an  is  often  the  cafe,  a  blue  pill,  followed  in  twelve  hours 
^  I  do^e  t»f  castor  oil,  will  otten  answer  as  well  as  any  other  prescni>- 
ti«m,  Tlie  bowels  should  not  be  allowed  to  become  constipated  during 
tiie  (imgrcss  of  an  inflammation,  but  should  be  relieved  from  time  to 
time  by  the  aid  of  enemata,  or  of  small  doses  of  magnesia,  rhubarb,  or 
There  can  be  no  necessity,  however,  for  violent  pnrga- 
y  as  the  articles  of  food  usually  given  in  mflammation 
ii'iiivcly  little  fecal  matter. 

^'l  Viitreticg  are  of  nndoubted  utility  in  cases  of  inflara- 
mote  secretion,  diminish  the  violence  of  the  attending 
I J  and  perhaps  act  in  some  degree  as  derivatives  as 
Th»i  ftptrit  of  nitrous  ether  may  be  used  as  a  diuretic,  in  coml>ina- 
u  nitU  the  neutral  mixture  or  the  solution  of  acetate  of  ammonia. 
Offium  b  an  invaluable  remedy  in  the  treatment  of  inflammation.  It 
^  protnnter  of  what  we  have  seen  to  be  an  important  condition 
y,  via.,  physiological  and  functional  rest.  Of  all  single  reroe- 
it  IB  probably  the  moat  useful.     It  may  be  given  in  the  form  of 


ntlir 


ition. 
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Dover's  powder,  or  in  a  diaphoretic  mixture.     Some  such  cbmbinatioi 
as  the  following  will  be  found  well  adapted  to  a  great  many  cases: — 

^.  Morphiae  acetatis  gr.  1;  Spirit.  aetUeris  nitrosi  f^ij;  Sacchari  albi  5ij;  Aqa 

camphorae  fSiiJss;  Liq.  ammoniac  acetatis  fjiv.     M. 
^.  Morphiaea  cetatis  gr.  j;  Spirit,  aetheris  nitrosi  fSih  Synipi  acacia?  fJTfi 

Aquae  aurantii  florum  f^iij;  Mist,  potassae  citratis  f5iv.    M. 

A  tablespoonful  of  either  of  these  mixtures  may  be  given  every  two 
or  three  hours,  during  the  height  of  the  inflammatory  fever,  and  eithei 
will  be  found  to  unite  ver3'  satisfactorily  the  properties  of  an  anodyne, 
febrifuge,  and  antispasmodic. 

Alteratives, — Certain  substances  which  are  usually  classed  togethei 
as  aUeratives  have  an  undoubted  efficacy  in  many  cases  of  inflam mat ioa. 
Mercury  is  much  less  often  prescribed  now  than. formerly ,  and  then 
can,  I  think,  be  no  question  that  our  ancestors  used  it  too  frequently, 
and  in  too  large  dos^s.  Still  I  cannot  but  believe  that  it  does  exerciae 
an  influence,  particularly  over  .the  second  stage  of  inflammation,  or  that 
attended  with  the  production  of  13'mph.  It  is,  however,  like  blood- 
letting and  antimony,  a  dangerous  remedy,  and  a  positive  evil,  though 
it  may  on  occasion  do  good.  It  should,  I  think,  be  reserved  for  casea 
in  which  an  important  organ  is  endangered,  and  should  even  then  be  used 
with  great  caution  and  reserve.  It  is  especially  adapted  for  inflamma- 
tions of  fibrous  and  serous  membranes,  such  as  the  meninges  and  peri- 
toneum. It  should  be  given  m  small  doses,  as  one-sixth  to  one-quarter 
of  a  grain  of  calomel,  or  half  a  grain  of  blue  mass,  and  may  be  conve- 
niently combined  with  opium  and  ipecacuanha. 

Iodide  of  potaasium  is  a  valuable  remedy  in  certain  forms  of  inflam- 
roation,  especially  of  the  fibrous  tissues,  such  as  bone  or  periosteum. 
The  usual  dos^  is  from  five  to  ten  grains,  three  times  a  day. 

Sarsaparilla  was  formerly  much  used  as  a  remedy  for  inflammation, 
and  even  now  is  highly  recommended  by  so  eminent  an  authority  as 
Mr.  Erichsen.  I  cannot  say  that  I  have  ever  seen  any  effect,  good  or 
bad,  from  the  use  of  this  drug,  aud  look  upon  it  as  almost,  if  not  quite, 
iuert.  In  the  form  of  the  compound  syrup,  it  may,  however,  be  used  as 
an  elegant  menstruum  for  the  exhibition  of  the  iodide  of  potassium. 

Tonics  are  of  great  use  in  the  later  stages  0/  inflammation.  Among 
the  best  are  cod-liver  oil^  iron^  quinia,  and  the  various  preparations  oi 
Peruvian  bark.  They  are  almost  always  required  to  support  the  system 
under  the  exhausting  influences  of  profuse  suppuration  or  the  occurrence 
of  gangrene. 

The  mode  of  treatment  which  I  have  endeavored  to  indicate  as  suit- 
able in  cases  of  surgical  inflammation,  is  essentially  similar  to  that  which 
has  been  called  the  "  restorative"  in  cases  of  pneumonia,  etc.  It  may 
be  necessary  in  any  case  to  bleed,  to  give  antimony  or  mercury,  to 
make  free  incisions  (entailing  additional  loss  of  blood),  and  to  resort  to 
other  depressing  modes  of  treatment;  but,  hand  in  hand  with  these  mea- 
sures, which,  though  for  the  time  needful,  arc  all  in  themselves  evils,  the 
surgeon  must  bring  his  restoratives  as  well ;  he  must  supply  abundance 
of  food,  easily  assimilable  but  nutritious,  and  must  in  many  cases  pour 
in  alcoholic  stimulus  besides,  even  at  the  very  time  when  he  is  applying 
leeches  and  administering  purges.  Finall}*,  in  many  chronic  inflamma- 
tory conditions,  the  surgeon  must  give  up  treating  the  disease,  and 
devote  himself  to  improving  the  state  of  the  patient's  general  health ; 
when  it  will  often  be  found  that  the  constitutional  condition  having  been 
amended,  the  inflammation  itself  will  have  spontaneously  disappeared. 
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CHAPTER   III. 

OPERATIONS  IN  GENERAL ;  ANAESTHETICS. 

In  its  widest  sense,  a  surgical  operation  may  be  considered  as  em- 
bracing every  manipulation  which  forms  part  of  the  surgeon's  practice, 
from  the  application  of  a  poultice  or  the  introduction  of  a  catheter,  to 
tiie extraction  of  cataract  or  amputation  at  the  hip-joint;  and  as  the 
surgeon  will  have  occasion  to  do  many  slight  and  trivial  operations  in 
proportion  to  the  number  of  those  which  are  more  important,  it  is  well 
forbim  to  cultivate  a  habit  of  neatness  and  accuracy  in  matters  which 
though  apparently  trifling  in  themselves,  are  yet  very  influential  in  de- 
termioing  the  comfort  or  discomfort  of  his  patient. 

Qualifioations  of  the  Surgeon. — Every  surgeon  should  aim  to  be, 
if  not  a  brilliant,  at  least  a  neat  and  successful  operator ;  and  yet  the 
mere  ase  of  the  knife  and  other  instruments  constitutes  but  a  small  part 
of  the  operative  surgeon's  duty.  It  is  of  much  greater  importance  for 
him  to  be  a  careful  and  accurate  diagnostician,  and  to  have  that  know- 
ledge of  pathology  and  therapeutics,  which  will  enable  him  to  decide 
whether  an  operation  should  or  should  ftot  be  performed,  and,  when 
the  operation  is  over,  to  conduct  the  after-treatment  of  the  patient  in  a 
judicions  manner,  than  merely  to  be  able  to  do  the  operation  in  a  given 
number  of  seconds,  or  to  shape  his  incisions  in  peculiarly  graceful  curves ; 
in  other  words,  what  is  technically  called  judgment^  is  more  essential  to 
a  surgeon  than  mere  operative  skill.  The  day  is  happily  past  when  it 
was  thought  right  for  a  surgeon  to  be  a  mere  hand-worker  under  the 
direction  of  another,  and  it  is  becoming  more  and  more  established 
ss  a  role,  that  no  one  is  justified  in  operating  in  any  case,  unless  his 
own  practical  knowledge  and  judgment  tell  him  that  in  that  case  the 
operation  should  indeed  be  performed.  No  one  can  hope  to  be  a  suc- 
cessful operator,  who  is  not  thoroughly  grounded  in  anatomy ;  it  is 
rather  mortif3'ing,  after  amputating  a  thigh,  to  be  unable  to  find  the 
femoral  artery  without  loosening  the  tourniquet,  or  to  dissect  around 
the  neck  of  the  scapula  in  an  attempt  to  cut  into  the  shoulder-joint;  yet  the 
surgeon  must  not  in  his  zeal  for  the  cultivation  of  anatomy,  neglect  the 
other  branches  of  medical  science.  The  importance,  and  even  necessity, 
of  a  thorough  knowledge  of  practical  anatomy,  can,  indeed,  scarcely  be 
overrated ;  3'et  it  is  more  essential  for  the  surgeon  to  be  well  versed  in 
pathology  and  therapeutics  (or,  in  other  words,  to  be  an  accomplished 
physician),  than  it  is  for  him  to  know  the  attachments  of  every  muscle 
in  the  body,  or  all  the  possible  variations  of  arterial  distribution. 

Ciroumstances  Influencing  Results  of  Operations. — The  suc- 
cess of  an  operation  does  not,  however,  by  any  means,  depend  altogether 
open  the  skill  of  the  surgeon.  Every  one  must  know  from  his  own 
experience,  that  during  certain  periods,  or  in  certain  classes  of  patients, 
the  gravest  operations  have  been  followed  by  favorable  results,  while 
among  a  different  set  of  patients,  or  at  other  times,  death  has  seemed 
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almost  inevitably  to  follow  even  the  slightest  use  of  the  knife.     Varioua 
circumstances  influence  the  results  of  operations. 

Age, — The  age  of  a  patient  is  a  very  important  point  for  considera- 
tion ;  children,  beyond  the  earliest  period  of  infancy,  as  a  rule,  1)ear 
operations  well.  This  is  doubtless  owing,  in  some  degree,  to  their  free- 
dom from  constitutional  diseases  and  from  those  depressing  habits  of 
life  which  are  often  acquired  with  approaching  maturit}*,  but  is  proba- 
bly also  due,  in  great  measure^  to  the  happy  carelessness  and  freedom 
from  anxiety  which  is  characteristic  of  childhood.  A  child  neither  looks 
forward  to  an  operation  with  dread,  nor  is  oppressed  with  care  for  the 
future,  when  the  operation  is  over.  While  an  operation  may  and  often 
must  be  performed  without  regard  to  the  age  of  the  patient,  the  surgeon 
should,  as  much  as  possible,  avoid  either  extrenie  of  life.  The  new-bom 
infant  has  less  power  of  recuperation  than  the  older  child,  while,  on  the 
other  hand,  an  operation  might  be  perfectly  proper  and  suitable  if  per- 
formed on  a  strong  and  vigorous  man  in  the  prime  of  life,  which  would 
be  little  better  than  butchery  if  practised  on  one  tottering  on  the  verge 
of  the  grave.  Especially  as  regards  what  are  sometimes  called  opera- 
tions of  election  or  of  complaisance^  is  the  age  of  the  patient  to  be  con- 
sidered ;  in  a  young  and  healthy  woman  whose  beauty  is  marred  by  the 
contracted  cicatrix  of  a  burn,  it  might  be  not  only  permissible,  but  even 
imperative,  for  the  surgeon  to  resort  to  a  plastic  operation  for  her  relief, 
though  perhaps  that  operation  might  entail  long  confinement,  and  might 
even  seriously  endanger  life ;  but  to  practise  such  an  operation  on  a 
withered  crone,  who  could  at  best  hope  for  but  a  few  months  or  years  of 
existence,  would  be  supremely  ridiculous  were  it  not  absolutely  improper. 

The  general  state  of  apatienVs  health  exercises  an  important  influence 
upon  the  success  of  an  operation.  Hence  it  is  observed  that  those  whose 
occupation  has  been  of  an  exhausting  or  otherwise  unhealthy  character 
bear  operations  worse  tharf  those  whose  lives  have  been  spent  under 
more  favorable  circumstances.  This  is  one  reason  why  serious  opera- 
tions, such  as  amputations,  are  less  successful  among  the  inmates  of  our 
large  city  hospitals  (for  their  patients  are  usually  derived  from  the  least 
healthy  class  of  inhabitants)  than  among  hearty  agriculturists  who  bring 
to  the  operating  table  a  constitution  unimpaired  by  either  the  diseases 
or  the  vices  of  city  life.  Hence  too,  if,  before  a  battle,  soldiers  have  been 
worn  down  by  long  marches  and  insufficient  food,  they  will  bear  the 
operations  which  may  be  rendered  needful  by  the  conflict  of  the  day 
worse  than  if  their  general  condition  had  been  unimpaired  by  antecedent 
suffering. 

The  condition  of  particular  organs  should  be  carefully  inquired  into 
in  estimating  the  chances  of  success  after  any  operation.  No  one  would 
think  of  operating,  unless  for  absolute  necessity,  upon  a  patient  whose 
lung  contained  a  large  tuberculous  cavity,  or  who  suffered  from  serious 
organic  disease  of  the  heart.  Our  army  medical  officers  can  testify  to 
the  unfavorable  influence  upon  the  results  of  operations  exercised  by 
the  chronic  diarrhoea  and  attendant  ulceration  of  the  bowels,  from  which  . 
so  many  of  our  soldiers  perished  during  the  late  war,  and  every  practical 
surgeon  knows  how  slight  are  the  chances  of  success,  afler  even  a  com- 
paratively slight  operation,  in  a  patient  suffering  from  affections  of  the 
urinary  organs,  and  especially  from  the  chronic  forms  of  Bright's  disease. 

The  temperament  and  idiosyncrasy  of  a  patient  exercise  an  influence 
upon  the  success  of  operations.  Some  races,  as  the  Chinese,  the  indi- 
viduals of  which  appear  to  l)e  of  a  lymphatic  temperament,  seem  to 
tolerate  operations  which  among  other  nations  would  be  extremely 
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il    An  \mViyU\usi\  of  a  cheerful,  Hght,  and  baoyunt  disposition  has, 

[think,  m  Iwtu^r  ehance  of  recovery  trora  a  given  operation  than  either 

twho  id  gloomy  and  who  fears  the  approach  of  deaths  or  one  who 

'  philofK>phicany  makes  up  his  mind  to  either  alternative. 

snic  Condiiion»  to  which  a  patient  is  subjected  before,  at  the 

aft^r  an  operation,  exercise  a  marked  influence  upon  the 

tof  failure  of  the  oj>eratioD,     A  man  who  is  half  starved  is  in  no 

'  o^ltioQ  to  ttodergo  a  serious  operation,  nor,  on  the  other  hand,  is  one 

itoliiyioallj*  overtaxes  bis  digestive  powers  by  too  much  indulgence 

Hid  stimulating  food,  or  who  exhausts  his  nervous  system  by 

ition.     Those  who  have  long  been  exposed  to  a  close  and  impure 

ere,  or  who  have  constantly  inhaled  noxious  exhalations  whether 

I  or  vegetable  origin,  are  less  able  to  undergo  an  operation  than 

\m\iO  have  lived  in  large  and  well-ventilated  apartments  and  in  a 

^kitUiy  loc^ity.     The  hygienic  surroundings  of  the  patient  at  the  time 

f  ffopirtlion  are  also  of  great  importance.     Except  in  case  of  necessity, 

&oop«ri;^oo  should  be  done  in  very  hot  weather  or  during  the  preva- 

haotof  tn  epidemic,  especiallj'  of  such  diseases  as  erysipelas  or  hospital 

The  room  in  which  an  operation  is  done  should  be  large, 

TvrilYWlilated,  and  in  cold  weather  well  warmed:  it  should  be  kept 

KOqMiloQslj  clean.     The  army  surgeon  must  indeed  practise  his  art  in 

cqU  ind  rain,  or  under  the  full  rays  of  the  summer  sun  ;  his  operations 

lit*'  "hose  of  necessity,  and  must  be  done  under  circumstances 

»hicl  4  control.     But  in  civil  hospitals,  and  in  most  instances 

iipritai«  practice,  the  operator  can  secure  such  surroundings  as  are 

mMti  for  his   patient's  welfare.     In  certain  operations,  as  in  those 

■UcbiaTolrc  extensive  exposure  of  the  abdominal  cavity,  these  exter- 

iil (nditJiHis  arc  of  extreme  importance;  I  should  not  consider  any 

■ift  justified  in  performing  ovariotomy  in  acold^a  damp,  or  a  foul  room. 

jiT..  ....  -rait  on  ^  a  patient  should  be  placed  in  the  best  possible 

aions*     As  every   operation    (except   perhaps    the   very 

'  pfjitiij  1^  KiUowed  necessarily  by  inflammation,  what  has  already  been 

bribed  041  the  hygienic  treatment  of  the  Inflammatory  process  should 

b  imAecllat«*ly  adopted.     While  the  digestive  powers  should  not  be 

httfated  by  the  administration  of  heavy  or  imtating  food,  the  patient 

aiitaot  b#  starved,  under  the  impression  that  such  a  course  can  prevent 

tb derdopment  of  inflammation.     I  know  of  no  food  better  adapted  to 

tttmodition  of  a  patient  immediately  after  an  operation  than  milk,  and 

fc^tt  I  commonly  direct  milk  diet  under  such  circumstances.     If  it  seem 

^fl|i|ir«ftft  the  stomach,  or  if  there  is  any  tendency  to  vomiting,  the  milk 

I  dilated  with  one-fourth  or  one-third  its  bulk  of  lime-water.    The 

it  of  a  patient  who  has  submitted  to  an  operation  should 

En  a  clean  and  well-ventilated  room,  suflicientl^^  large  to 

1500  to  2000  cubic  feet  of  space  for  each  bed  which  it  may 

In  egiimating  the  cubic  capacity  of  a  room,  it  is  unfair  to  con- 

j^4»  grtmt  Iseight  as   compensating  for  limited  dimensions   in  other 

>;  mnd  tho  surgeon  should  not  allow  beds  to  be  crowded  close 

^i^pihir,  bcciioi»e  a  very  lofty  ceiling  brings  the  cubic  capacity  of  the 

'Wiiitiit  up  to  Ihe  standard.    Too  much  stress  cannot  be  laid  upon 

^ittportJUiOQ  of  free  ventilation  for  a  surgical  ward;  one  of  the  grcat- 

>>lBiciJt«  of  the  pavilion  system  of  hospital  construction  which  was 

MhfKcly  ailopted  during  the  late  war,  was  the  almost  iroposstbility 

Mmakiug  |>avilions^   especially  with  ridge  ventilation,  close,  as  they 

*'  invariably  Uave  been,  had  the  patients  and  hospital  attendants 

I H  prmcticabte  to  make  them  so.     There  is  room  for  scepticism  aa 
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to  the  practical  utility  of  any  of  the  plans  for  artificial  ventilation  which 
have  been  proposed  of  late  j^ears :  it  may  be  doubted  whether  anything 
can  compensate  for  the  absence  of  large  windows  upon  both  sides  of  a 
ward.  While  the  surgeon  would  of  course  not  wish  to  expose  his  patient 
to  a  draught,  and  would  therefore  take  care  not  to  place  a  bed  immediately 
beneath  an  open  window,  yet  it  is  always  better  to  run  the  risk  of  having 
too  much  than  by  any  chance  to  have  too  little  fresh  air:  I  believe  with 
Mr.  Erichsen  that  the  "  east  wind''  does  more  harm  indirectly  by  indu- 
cing the  closure  of  doors  and  windows,  than  by  any  deleterious  influence 
which  itself  possesses. 

Not  only  should  over-crowding  be  avoided  in  a  hospital  ward,  but  the 
surgeon  should  adopt  means  to  avoid  all  sources  of  zymotic  poisoning 
from  contagious  emanations,  whether  gaseous  or  otherwise.  For  this 
purpose,  the  ward  should  be  kept  scrupulously  clean ;  all  excreta  should 
be  removed  as  soon  as  possible,  and  if  this  cannot  be  at  once  done, 
disinfectants,  and  especially  those  containing  chlorine  or  carbolic  acid, 
should  be  freely  used.  The  ward  should  contain  no  unnecessary  furni- 
ture ;  there  should  be  no  pictures  or  engravings  hung  about  the  walls, 
and  bed-curtains  should  be  strictly  forbidden ;  these  all  serve  as  nests 
to  collect  any  noxious  exhalations  which  may  permeate  the  atmosphere. 
If  any  case  of  erysipelas,  pyaemia,  or  hospital  gangrene  occur  in  a 
ward,  the  affected  person  should  be  at  once  removed  to  an  isolated 
apartment,  or  at  least  separated  as  widely  as  possible  from  other 
wounded  patients ;  these  diseases,  if  not  directly  contagious,  at  least  do 
harm  by  impairing  the  quality  of  the  surrounding  air. 

Great  care  should  be  exercised  in  dressing  wounds,  to  avoid  all 
possible  sources  of  infection.    For  this  purpose  the  '^  ward  carriage," 

introduced  into  hospital  practice 
Fig.  10.  ^  Jq  ^jjjjg  country  by  Dr.  Thomas 

G.  Morton,  is  an  admirable  con- 
trivance. The  most  important 
feature  of  this  apparatus  is  an 
arrangement  by  which  water  is 
drawn  from  a  portable  reser- 
voir, so  that  every  wound  can  be 
washed  with  a  stream  of  fresh 
running  water.  If  sponges  be 
employed,  every  patient  should 
have  his  own,  and  they  should 
be  frequently  renewed ;  a  pledget 
of  tow  forms  a  good  substitute 
for  a  sponge,  and  has  the  advan- 
tage that  its  cheapness  permits 
it  to  be  thrown  away  after  once 
using.  The  lint,  or  other  material 
employed  in  dressing  wounds, 
should  never  be  used  twice; 
hence  the  great  importance  of  finding  inexpensive  substitutes,  as  has 
been  ingeniously  done  at  the  Pennsylvania  Hospital,  by  Drs.  Addinell 
Hewson  and  D.  H.  Agnew,  in  introducing  paper  as  a  cheap  surgical 
dressing. 

It  is  well  for  the  surgeon  to  wash  his  own  hands  frequently  in  going 
from  case  to  case,  and  he  should  enforce  scrupulous  cleanliness  on  the 
part  of  his  dressers  and  nurses ;  these  may  seem  trivial  matters,  but  it 
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is  upon  the  attention  paid  to  just  such  things  as  these  that  the  well- 
doing of  a  surgical  ward  often  depends. 

Oauses  of  Death  after  Operation. — A  patient  may  be  in  a  good 
condition  for  an  operation,  the  operation  itself  may  be  most  skilfully 
executed,  the  hygienic  conditions  by  which  the  patient  is  surrounded 
may  be  excellent,  and  yet  the  apparently  best  grounded  hopes  of  success 
may  be  disappointed  by  death  following  the  operation,  sometimes  with 
gteat  rapidity.  There  is  no  subject  which  has  greater  claims  for  the 
surgeon's  consideration  than  that  of  the  causes  of  death  after  operation. 
These  causes  may,  of  course,  be  very  various ;  but  there  are  some  which 
seem  to  be  so  immediately  connected  with  the  circumstance  of  an 
operation  having  been  performed,  as  to  merit  special  mention  in  this 
place. 

Shock. — A  patient  may  die  from  the  direct  shock  of  the  operation.   As 
will  be  explained  more  fully  when  speaking  of  shock  as  one  of  the 
constitntional  effects  of  external  violence,  there  is  a  positive  physical 
affection  known  as  shock,  to  be  distinguished  from  the  mental  emotion 
and  perturbation  which  sometimes  receives  the  same  name.     Hence  it  is 
erroneous  to  say,  as  is  often  done,  that  the  occurrence  of  shock  is  pre- 
vented by  the  use  of  anaesthetics :  the  sensation  of  pain  is  indeed  done 
away  with,  and  much  of  the  mental  anxiety  which  was  formerly  the 
cause  of  intense  agony  before  and  during  an  operation'  is  no  doubt 
avoided ;  but  there  is  a  powerful  cause  of  positive  physical  depression 
which,  in  some  degree,  attends  every  operation,  and  to  obviate  which, 
DO  certain  means,  so  far  as  I  know,  have  yet  been  found.   A  patient  may 
come  to  the  operating  table  in  a  perfectly  composed  and  even  cheerful 
frame  of  mind,  remain  in  a  state  of  complete  antesthesia  during  the 
whole  operation,  and  yet,  without  any  great  ioss  of  blood  or  other 
ohvious  cause,  die  within  a  few  hours  after  its  termination,  from  a  purely 
physical  condition  of  shock. 

The  shock  of  some  operations  is  much  greater  than  that  of  others : 
thas  a  large  amputation,  as  through  the  thigh  or  at  the  hip-joint,  is 
attended  with  more  shock  than  one  through  the  leg  or  arm  ;  the  removal 
of  a  tumor  in  the  immediate  proximity  of  the  base  of  the  skull,  is 
attended  with  more  shock  than  the  taking  away  of  a  much  larger  mass 
from  another  part  of  the  body ;  and  there  is  sometimes  observed  in  the 
comparatively  slight  operation  of  castration,  a  marked  failure  of  the 
pulse  at  the  moment  of  dividing  the  spermatic  cord.    The  treatment  of 
sliock,  after  an  operation,  is  to  be  conducted  by  keeping  the  patient  as 
quiet  as  possible,  in  a  recumbent  position,  and  endeavoring  to  promote 
reaction  by  internal  and  external  stimulation.     Sinapisms  may  be  ap- 
plied to  the  chest,  abdomen,  and  inside  of  the  thighs,  and  hot  bricks,  or 
bottles  filled  with  hot  water,  should  be  placed  under  the  bedclothes,  so 
as  to  produce  an  equable  warmth  of  temperature.    In  hospitals,  metallic 
foot  warmers  are  usually  provided,  and  should  always  be  kept  in  readi- 
ness.   While  the  body  is  to  be  kept  warm,  free  access  of  air  to  the  lungs 
must  be  secured  by  opening  the  windows,  if  necessary,  and  even  by 
fanning.    Frictions  are  often  directed,  but  are  of  somewhat  doubtful 
utility,  as  rather  tending,  in  themselves,  to  exhaust  the  patient.    Brandy 
and  ammonia  may  be  given  by  the  mouth,  if  the  patient  is  able  to 

'  A  mo8t  vivid  and  painful  description  of  the  suffering  under  amputation  before 
the  days  of  ansesthesia,  may  be  found  in  a  letter  from  Prof.  Wilson  to  Sir  J.Y. 
Simpson  {ObiUt,  Mem.  and  Contrib.^  vol.  ii.,  and  AcuprMSure^  p.  566). 
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swallow ;  and  if  not,  may  be  admfniatered  by  tbe  rectum. 
ing  enema  of  oil  of  turpentine,  beaten  up  with  yelk  of  Qgg^  is  often  v< 
serviceable.     As  soon  as  partial  reaction  has  taken  place,  a  full  dose 
morphia  shoukl  be  given,  and  this,  I  think,  is  preferably  done  by  hj] 
dermic  injection.     A  sixth  or  a  quarter  of  a  grain  of  morphia,  inject 
under  tbe  skin,  is  more  quickly  absorbed,  and  therefore  more  prompt 
its  effects,  than  a  much  larger  dose  exhibited  in  the  ordinary  way.    I^ 
surprising  how  much  benefit  a  patient  suffering  from  shock  will  derf 
from  even  a  quarter  or  half  an  hour-s  natural  sleep ;  a  cup  of  stroj 
beef- tea,  well  seasoned  with  pepper,  should  be  in  readiness  to  be  admi 
islered  as  soon  as  the  patient  awakes*  i 

As  there  is  always  risk  of  reaction  running  into  violent  traumatic  or| 
flammatory  fever,  it  is  well  for  the  surgeon,  as  far  as  possible,  to  use  txtM 
nal  stimulation,  and  those  internal  remedies  which  are  more  evanescent  j 
their  effects,  such  as  ammonia,  rather  than  brandy  or  other  preparatio 
of  alcohol.     It  is  sometimes  necessary  to  delay  the  dressing  of  an  od 
ration  wound  on  account  of  the  occurrence  of  shock  ;  under  such  circu 
stances,  when  reaction  has  occurred,  the  dressing  should  be  effected 
simply  and  with  as  Uttle  pain  as  possible.     I  have  seen  grave  injc 
accrue  from  the  introduction  of  sutures,  in  the  case  of  patients  ja 
recovering  from  the  shock  of  an  operation. 

The  older  writers  described  what  they  called  ^''secondary  or  inmdioi 
skock^^'  which  might  come  on  subsequeiitl}"  to  or  independently  of  i 
occurrence  of  the  primary  form.  This,  which  is  the  most  fatal  variety 
of  shock,  is  developed  at  an  interval  of  from  several  hours  to  one,  two, 
or  more  days  after  an  operation ;  it  is,  I  believe,  in  most  if  not  in  all 
cases,  dependent  on  the  formation  of  heart  clots,'  which  may  cause  deatk 
by  directl^^  embarrassing  the  action  of  that  organ,  or  more  remotely  by 
fragments  becoming  datached  and  plugging  the  arteries  of  the  brain  or 
Inngs,  a  fatal  result  being  tlius  caused  by  the  process  known  as  nnholf.vn. 
Either  primary  shock  or  great  loss  of  blood  would,  by  diminishing  the 
force  of  the  circulation,  tend  to  increase  the  risk  of  this  formation  of 
heart  clots. 

Uemorrhage  at  the  time  of  or  subsequent  to  an  operation  is  very  often 
the  cause  of  death  ;  nothing  can  be  more  erroneous  than  to  assert,  as  is 
sometimes  done,  that  a  moderate  loss  of  blood  during  an  operation  is 
beneficial  to  the  patient  Every  drop  of  blood  is  valuable,  and  though 
we  ma}^  not  go  so  far  as  to  say,  with  some  of  our  predecessors,  that  blood 
is  the  liquid  life  of  the  body,  there  can  be  no  question  that  there  Is  no 
surer  way  of  making  an  operation  unsuccessful,  than  to  neglect  even 
apparently  slight  hemorrhage.  The  absolute  amount  of  blood  lost 
during  an  oiicralion  is  not  so  immediately  the  cause  of  danger  as  the 
rapidilij  with  which  the  bleeding  occurs.  I  have  seen  an  amputation  at 
the  hip-joint,  in  which  one  or  at  most  two  or  three  jets  from  the  femoral 
artery,  together  with  the  shock  of  the  operation,  produced  a  state  of 
collapse  from  which  the  patient  never  rallied;  while  I  have  seen  a  much 
larger  quantity  of  blood  lost  in  other  operations,  where  the  flow  was 
more  gradual,  and  in  which  the  resulting  depression  was  scarcely  per- 
ceptible. Intermediate  or  intermediarij  hemorrhage ^  as  it  is  sometimes 
called,  is  apt  to  occur  when  the  patient  begins  to  react  from  the  state 
of  anaesthesia,  and  after  he  has  become  warm  in   bed,  from    vessels 

'  Fayrer  has  jmrticularly  insigted  upon  the  frequency  of  death  after  opemliona 
from  the  fornmtuin  of  fibrinous  eongula  in  the  fx^hl  side  of  I  he  heart,  and  believes 
that  a  malarious  state  of  the  blood  acts  as  a  pxedi^poaing  cause  of  such  coagulation- 
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■img  escaped  the  Burgeon's  notice  wheo  the  force  of  the  cireulatioo 
Kni  dtpra^sed ;  hence,  if  there  ha^  been  mucfi  shock,  or  if  the  operator 
llii bwti  utiable  to  detect  the  mouths  of  vessels  which  yet  he  knows 
iDQit  have  been  divided,  it  is  well  to  postpone  the  final  closure  of  the 
wound  until  after  complete  reaction.  Secondartj hemorrhage  may  come 
^  it  Mjr  period  between  the  occurrence  of  reaction  and  the  ultimate 
kitili^of  the  wound  ;  it  may  result  from  the  premature  detachment  of 
lii^alunrs*  cither  from  their  having  been  in  the  first  place  insecurely 
tj^i^ied  or  from  subsequent  inflammatory  changes  in  the  coats  of  the 
liiids,  or  It  may  be  due  to  the  occurrence  of  sloughing,  opening  vessels 
wWdibtd  not  been  divided,  or  at  a  part  higher  than  the  point  of  liga- 
lioB,  The  treatment  of  surgical  hemorrhage  will  be  described  when 
cOMidmng  wounds  of  arteries. 

A  pilient  may  die  after  an  operation,  from  the  violence  of  the  infiam- 
viohfjn  or  of  the  accompanying  traumalic  fever  which,  except  in  slight 
C4JCS,  necessarily  ensues*.  The  symptoms  and  treatment  of  these  qoh- 
i\\ur.m  have  been  sufllciently  discussed  in  Chapters  I,  and  H.,  and  need 
t'A  lie  again  referred  to  here, 

A  |>atient  may  die  after  an  operation  from  causes  preinounhj  in  exist- 
fiwr  which  the  operation  has  not  been  able  to  remove,  or  which  it  has 
QBtToidftbly  aggravated ;  as  an  instance  of  the  former  contingenc}',  I 
oaf  ftfigr  to  the  deaths  from  hectic  and  suppurative  exhaustion  which 
folbf  exeiiiion*  of  joints ;  of  the  latter,  death  from  pre-existing  peri- 
toiitiie  after  the  operation  of  herniotomy. 

Fioilly,  patients  after  operation  are  frequently*  carried  off  by  various 
I  tIfpctioiMi,  which,  while  not  necessarily  dependent  on  the  performance 
I  of  III  operation,  yet  follow  the  use  of  the  knife  with  sufficient  frequency 
Ititle  Ufl  to  consider  the.  operation  as  their  exciting  cause.  These 
kiefly  erysipelas^  p^fRfmia^  hospital  gangren^^  diffuse  injlavimafifm 
\  areolar  /tW«e*  and,  more  rarely, Ma«w«  ;  these  will  all  be  referred 
Jlheir  pro[>er  place,  and  are  mentioned  now  merely  to  complete  this 
^  lh<!  8ulijc*ct,  An  operation  wound,  as  any  other  wound,  may 
the  ?eat  of  diphtheriiic  deposit^  accompanied  by  low  t-onstitu- 
'us,  and  roudt  be  treated  on  the  same  principles  which 
|ttMt'  ^  'titioner  in  treating  a  case  of  diphtheria  occurring  under 
<Mtt  ctrctiQistaneea. 

I  Preparation  of  Patients  for  Operation: — In  view  of  the  great 
^^tn  which  are  thuH  seen  to  accompany  every  operation,  it  certainly 
Wioorea  the  surgeon,  whenever  it  is  practicable  to  do  8o,  to  take  measures 
ii£iris  poissible  to  avoid  those  dangers;  and  hence  the  importance  of 
atttQfllQg  lo  the  preparation  of  a  patient  for  operation, 

hnuay  ca^es,  unfortunately,  there  is  but  little  time  offered  for  pre- 
P*f»titin ;  a  patient  with  a  severe  compound  fracture  requiring  irame- 
^^  impntmUon,  or  one  who  is  sufTocating  with  pseudo-membranous 
clM|ki  eajmot  wait  for  any  course  of  preparatory  treatment,  but  must 
<*b  Uio  chaocei  if  an  operation  be  deemed  proper,  without  regard  to 
tW  itata  of  hU  general  health;  yet  even  under  the  most  unfavorable 
<telDStancea.  the  morale  of  the  patient  may  often  be  improved  by  a 
^•ootliing  and  encouraging  words,  while,  if  there  be  much  physical 
^ipiittioiif  a  warming  and  stimulating  draught  may  sufllce  to  render 
w  better  able  lo  submit  to  the  ordeal  of  the  knife  than  he  would  be 
•tierwbe. 

Voiueni  of  Patient, — A  very  important  ([uestion,  and  one  which  ad- 
|riU0f  grave  doabt|  la  as  to  how  far  a  surgeon  may  be  justified  iu 
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asauming  the  responsibility  of  operating^,  when  a  patient  is  nnwilE 
give  his  assejiL  Of  course  no  one  would  think  of  performing  any  opei 
tion  of  vomplai^ance  without  the  full  consent  of  the  patient,  but  wh^ 
an  operation  is  immediately^  necessary  to  save  life,  as  in  a  ease  of  strai 
gulated  heniia  or  of  injury  requiring  primary  amputation,  the  surgeoa 
position  is  one  of  great  perplejcity.  J 

If  the  patient  be  a  chikl,  the  consent  of  the  parents  is  quite  sufficienl 
if ^an  adult,  but  unable  from   intoxication  or  other  cause  to  judge  fl 
himself,  the  consent  of  a  near  relation  or  friend  who  is  eomi^eleiit  t 
decide  the  matter  fiho^ld  be  obtained ;  in  the  absence  of  tlie  parents  ( 
other  relatives,  the  surgeon  must  place  himself  as  it  >verc  in  loco  parenti 
and  do  fearlessly  what  he  thinks  best  for  his  patient.     If,  however,  i 
adult  in  full  possession  of  his  faculties  refuse  an  operation,  or  if,! 
the  ease  of  a  child,  the  parents  refuse  for  hira,  1  cannot  think  it  I 
duty  of  the  surgeon  to  persist  in  operating  under  such  circumstanc 
he  should  remember  that  spontaneous  recoveries  do  occasionally  occii 
in  the  most  un]>romising  cases,  and  that,  on  the  other  band,  death  maj 
vt.try  likely  follow  the  most  eligible  and  best  executed  operation  ;  and 
when  the  true  state  of  the  case  and  the  imperative  necessity  (humanly 
speaking)  of  the  operation  have  been  clearly  and  fully  explained,  I  can- 
not think  that  the  surgeon  should  be  held  responsible  for  the  consequences 
of  obstinate  refusal  on  the  part  of  the  patient  or  his  friends. 

Freparaiorif  Treahnent. — The  requisite  consent  having  been  obtained, 
in  any  ease  that  admits  of  a  short  delay,  it  will  be  desirable  to  occupy 
a  few  days  in  preparatory  treatment.  I  do  not  consider  it  ever  necessary 
to  deplete  a  patient,  whether  by  bleeding  or  violent  purging,  before  an 
operation.  The  diet  should  be  regulated,  such  articles  as  are  known  to 
l>e  irritating  and  difficult  of  digestion  being  avoided,  while  the  intesti- 
nal and  other  secretions  are  brought  into  a  healthy  condition  by  the 
use  of  mild  laxatives,  etc.  In  the  case  of  hospital  patients,  wiio  are 
often  brought  from  a  considerable  distance  to  undergo  an  operation,  it 
is  proper  to  wait  until  they  have  rested  from  the  fatigues  of  travelling, 
and  have  become  somewhat  accustomed  to  their  new  quarters  and  the 
new  faces  that  surround  them;  as  they  are  frequently  in  a  state  of 
debility,  it  is  often  essential  to  put  them  upon  a  course  of  tonics,  with 
nutritious  food,  and  even  free  stimulation,  before  they  can  be  brought 
into  a  condition  for  operation. 

It  is  always  proper,  the  night  before  an  operation,  to  administer  a  mild 
cathartic,  such  as  a  dose  of  castor  oil,  and  the  next  morning  to  empty 
the  lower  bowels  by  an  enema;  this  is  especially  important  in  case 
the  rectum  or  adjoining  parts  are  to  be  involved  in  the  operation,  but 
is  desirable  under  all  circumstances,  as  it  obviates  the  need  of  a  fecal 
evacuation  for  some  days  afterwards,  and  thus  saves  a  good  deal  of 
fatigue  and  exposure  which  is  always  undesirable  and  occasionally  very 
prejudicial.  In  the  case  of  a  w^oman,  the  operation  should  not  be  done 
during  a  menstrtial  period  or  during  pregnancy,  if  the  exigencies  of  the 
case  admit  of  postponement.  The  patient  should  he  loosely  clad,  and 
if  much  bleeding  he  anticipated,  should  wear  an  additional  garment  which 
can  be  removed  after  the  operation.  Ko  solid  food  should  be  given,  if  an 
anaesthetic  is  to  be  used,  for  several  hours  previous  to  its  administration. 
All  preliminary  arrangements  should,  if  possible,  be  completed  before  the 
antesthetic  is  given,  as  there  can  be  no  doubt  that  prolonged  aujesthesia 
exercises  an  unfavorable  influence  upon  the  success  of  an  operation.  The 
rule  upon  this  point  must,  however,  vary  with  the  individual  case;  thua 
if  an  operation  on  a  woman  will  necessitate  exposure  of  the  person,  it  is 
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^Hipiifily  better  that  the  anieathettc  should  he  administerecl  before  the 
^MBiiit  U  removed  from  her  bed,  and  that  the  fiual  arraugemeuts  should 
V(e  j)0«tpoEied  until  she  has  become  uncondcious. 

■  fffhminary  Arrangements, — The  surgeon  shonld  himself  see  that  the 

■  jfttient  is  in  ixikhI  eoudittcn  for  the  operatiou,  and  that  all  necessary 
H  pltpri'  ■  ri  made;  the  operating  table  should  be  firm  and 
B  nliil,  -at  to  prevent  the  necessity  of  the  surgeon's  being 
W  Mipiid  by  Niaoping,  and  surmounted  by  a  thin  mattress  covered  with 
I  ol^doth  and  fi  clean  sheet,  or  by  folded  blankets  ;  it  should  be  placed  in 
I  I  go  r\  northern  exposure  is  usually  considered  the  best),  and 
I  d^tii  ^  vidcd  with  pillows,  and  additional  coverings  to  throw  over 
B  IkepitieDt.  The  best  hour  for  an  operation,  in  this  region  of  country-, 
r      lilboi  11  A.M.  to  noon ;  if  it  be  a  dull  day^  or  if  the  operation  he  un- 

iTokkbly  performed  in  the  afternoon  or  evening,  the  surgeon  must  see 
']      tbi  proper  arrangements  have  l)een  made  for  providing  artificial  light. 
Tk  DH^easary  instruments  should  be  carefully  arranged  in  the  order  in 
ihidilhey  are  to  be  employed,  placed  in  a  suitable  tray,  and  covered 
vithidean  towel  until  the  time  has  come  to  use  them;  it  is  a  good 
rale '         V     ver  beforehand  all  the  steps  of  the  operation  and  the  pos- 
sible icies  that  may  arise,  and  provide  the  proper  instruments 
itfiortiiagly.     The  surgeon  must  instruct  each  of  his  assistants  as  to  the 
doticfl  be  is  expected  to  perform,  and  each  assistant  should,  as  far  as 
pQ«ibl«,  confine  himself  to  his  own  duties  and  not  interfere  with  those  of 
y      tlMtwt    For  most  operations  two  or  three  assistants  are  sufficient,  and 
^H  fcv Mil  require  more  than  five  or  at  most  six.     One  should  take  charge 
^p tf  fkiacsthetic;  another  hand  the  instruments;  a  third  support  the 
m  put  to  be  operated  on  ;  a  fourth  be  ready  to  suppress  hemorrhage,  etc* 
'  AH  tiia  needful  dressiugs,  sponges,  basins,  bandages,  etc.,  shonld  be 
■niagcd  where  they  can  be  readily  reached.     Having  seen  to  all  these 
ries  (the  patient  being  in  position,  anajstbetized,  and  the  part 
on  divested  of  superfluous  hair  and  clothing),  the  surgeon 
4j  to  begin  the  operation.     It  may  seem  almost  superfluous  to  say 
tint  on  such  an  occasion  the  surgeon's  jKjrsonal  demeanor  should  be 
1;  eccentricities  of  costume  and  conduct  should  be 
lion  of  an  operation  consisting  greatly  in  the  simplicity 
!  ant  circumstances.     Though  the  operator  and  his  assist- 
i\  oaturul  disposition  or  from  long  habit,  have  come  to  look 
[•mtion  as  an  every-day  aflfair,  it  must  be  remembered  that  to 
and  his  friends  it  is  an  occasion  fraught  with  the  deepest 
Land  the  roost  anxious  solicitude;  hence,  both  for  his  own  repu- 
land  out  of  regard  to  the  feelings  of  others,  the  surgeon  should 
pivpftts  manifestations  of  excitement,  and  still  more  of  levity.     It  may 
••miKedleas  to  dwell  so  long  upon  this  matter,  and  I  do  it  only  because 
I  btt  frequently  seen  these  reasonable  rules  neglected,  simply  through 
Iboun^tleMiicaa.    I  know  of  one  instance  in  which,  after  the  first  incision 
^^naade,  an  assistant  was  obliged  to  remove  the  operator's  hat,  lest  it 
iktilM  &U    into   the  blood,  and   in  which  almost  all   the   bystanders 
CBttioaed  to  solace  themselves  throughout  the  operation  with  pipes  or 

OpermtiOD.^ — The  steps  of  an  operation  should  all  be  planned  in 
itfrBOOCt  '^^  ^^^  ^^^^  talking  that  is  done  after  the  knife  has  been  once 
lain  ID  li&nd,  the  better.  Time  is  not  quite  so  important  now  as  it  was 
Mart  lh«  days  of  ansesthesia,  but  it  is  certainly  not  good  for  the  patient 
6r  the  surgeon  to  be  obliged  to  stop  and  hold  a  consultation  at  each 
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stage  of  the  operation*    The  incisions  should  be  made  as 
sible  in  tUc  lines  of  the  natural  depressions  of  the  part,  so  that  theyn 
come  together  without  undue  tension  or  deformity  ;  they  should  he  %\ 
ficiently  free,  and  made  with  a  firm  pressure,  sufficient  to  carry  the  ka; 
through  the  skin  and  Buperficial  fascia  at  the  first  cnt ;  at  the  same  tit 
the  operator  should  never  be  in  a  hurry,  and  should  not  be  misled  1 
any  idea  of  fancied  boldness  into  stabbing  rashly  into  his  patient*s  bod 
a  course  which  is  never  requisite,  and  may  occasionally  lead  the  surgec 
much  deeper  tban  he  has  any  wish  or  intention  of  going,     Hemorrhaj 
during  an  operation  should  be  prevented  by  the  use  of  a  tourniquet  i 
the  pi'essure  of  au  assistant's  fingers;  it  is  even  sometimes  desirable  t 
pause  and  secure  each  artery  as  it  is  divided-     When  the  operation  1 
completed  and  all  oozing  of  blood  checked  (which  may  be  facilitated 
after  tj'ing  the  vessels,  by  exposing  the  wound  for  a  short  time  to  tl^ 
air,  or  by  pouring  over  it  a  stream  of  cold  water  or  of  diluted  alcoholl 
the  edges  of  the  incisions  should   be  brought  together  with    suturei 
This  is  best  doue  while  the  patient  is  still  in  a  state  of  anfesthestl^ 
thotigb  if  there  have   been   much  shock  or  hemorrhage,  it  should  M 
deferred  until  reaction  has  taken  place.     The  sutures  may  be  made  q 
ligature  silk,  of  ordinary  thread,  or  of  metab     The  lead  suture  is,  I 
think,  preferable  for  most  cases,  as  it  will  not  hear  a  very  great  straia^ 
a.nd  thus  acts  as  a' kind  of  safety-valve  against  undue  tension.     In  oth< 
cases,  and  especially  in  certain  plastic  operations,  silver  or  unoxidizabl 
iron  wire  forms  a  better  material  than  lead,  and  when  very  close  appro: 
mation  is  required,  the  haVelip  pin  may  be  employed  in  preference 
other  forms  of  suture. 

If  the  wound  is  extensive,  it  may  be  necessary  to  give  additional  sa; 
port  by  means  of  adliesive  plaster.  Narrow  strips  should  be  used,  to 
be  applied  between  the  points  of  suture,  and  to  extend  some  distance 
on  either  side  of  tbe  incision.  The  wound  siiould  then  be  lightly  dressed, 
and  tbe  pjitieut  placed  in  a  clean  bed,  which  should  be  at  baud  and 
already  warmed.  It  is  often  a  good  plan  to  give  a  hypodermic  injection 
of  morphia,  before  the  patient  has  quite  recovered  from  tbe  eflect  of 
tlie  ana?8thetic.  The  after-treatment  has  already  been  referred  to  (see 
page  65).  ^| 

The  surgeon  should  not,  if  practicable,  leave  his  patient  until  he  hf(B 
seen  him  comfortably  fixed  in  bed,  till  complete  reaction  has  occurred, 
and  till  be  is  satisfied  that  no  risk  of  bleeding  is  to  be  anticipated.     He 
should  also  see  that  a  competent  nurse  is  in  attendance,  to  whom  he 
should  give  full  and  explicit  directions  as  to  the  management  of  tl 
patient  in  the  intervals  between  his  visits. 
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It  must  be  acknowledged  that  a  great  change  has  been  brought  about 
in  the  practice  of  operative  surgery  by  tbe  introduction  of  Anft^athetirs : 
patients  will  now  submit  to  operations  which  formerly  they  would  rather 
have  died  than  en<ltire,  and  thus  many  operations  which  without  anes- 
thesia would  have  been  absobitely  impracticable,  are  now  perfectly  feasi- 
ble and  are  frequently  employed.  In  this  way  the  range  of  operative 
surger}'  has  been  greatly  extended.  The  advantages  derived  from 
anaesthetics  arc  unquestionable:  the  patient  is  saved  entirely  from  pain, 
and  in  a  great  degree  from  the  mental  anxiety  and  disquietude  which 
formerly  necessarily  preceded  an  operation  ;  and  it  is  probable,  likewise, 
that  the  physical  shuck  of  the  operation  is  in  some  degree  diminished. 
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iTbf  sarireon  al§o  is  onablerl  to  concentrate  his  attention  npon  the  fltity 
■befure  liira,  undistracled  bj  the  cries  and  8trngj2:le8  of  his  |mtient,     Ittit 
lire  iHc   benefits  of  aniestlicsia  quite    unaccompanied  witli    attendant 
§gK  by  no  means  countervailing  evils?   Statistics  have  been  collected 
ifitHiT  f*idp  of  this  question,  Prof.  Simpson  maintaining  that  the  mor- 
rations  has  diminished  since  the  use  of  aniesthetics^  and 
.L  it  has  increased.    My  own  impression  is,  that,  as  a  ms^t' 
t«ro(%(if«Ay  the  latter  Btatement  ts  correct.     But  though  there  may  be 
latficWaaed  death-rate,  this  iacrease  is  not^  I  believe,  fairly  to  be  attri- 
totadtotbe  ei»|iloyraent  of  ami'sthe&ia.     Formerly,  a  surgeon,  in  con- 
lideiition  of  the  great  pain  which  an   operation  would  inflict,  would 
aiUirillj  n?serve  the  use  of  the  knife  for  those  cases  in  which  it  was 
iB0f,t  t  r..K,.i.ift  tiiftt  the  patient  would  be  markedly  benefited,  and  would 
dici  rence  in  an}*  case  in  which  the  patient  was  not  in  a  good 

cofitlui  >ii  lo  liudergo  the  inevitable  sufleriug  of  the  operation;  now,  since 
tlitpiio  of  the  operation  is  no  longer  to  be  dreader!,  we  are  constantly 
MlKCti  to  extend  the  benefits  of  our  art  to  cases  which  formerly  would 
liftbm  l«fl  without  operative  treatment,  and  to  give  a  last  and  possi* 
UjiUltdlftllce  to  patients  who  otherwise  would  have  been  abandoned 
to  Olrtate  death*  In  the  large  majority  of  cases,  the  chances  for  each 
iadlfidttal  arc,  1  believe,  made  better  by  the  use  of  anaesthetics.  I 
b«i  mjielf  repeatedly-  noted  an  improvement  of  the  pulse  during  the 
iaUktion  of  ether,  and  have  found  the  patient's  general  condition  abso- 
hidy  Mlrr  after  an  amputation  than  before  it  was  l^egun;  and  I  can 
moetj  conceive  of  any  case  in  which  a  serious  operation  would  be 
rit  all,  itk  which  it  would  not  be  likewise  proper  to  employ  aufes- 


Sttil^we  most  be  careful  not  to  err  on  the  other  side.   It  is  to  be  feared 

llJklitideiita  and  jonng  practitioners  often  get  a  false  impression  upon 

[l^iiMJiilYafid  from  seeing  the  frequency  and  apparent  profusion  with 

}^mk  ■ii««ihetic^  are  administered  by  their  clinical  teachers,  derive  a 

ts  are  perfectly  harmless,  and  may  be  indiscrimi- 

iitfi  k*r  all  circumstances*      The  true  rule  upon  this 

*Mttef  ift  rule  which  is,  indeed,  applicable  to  all  our  perturbing  modes 

oftf^Unent)  is,  that  when  am^sthetics  are  not  positively  beneficial,  they 

^f  lijjtirioas.     Hence,  under  ordinary  circumstances,  they  should  not,  I 

l*«iak,  be  em  pi  oye<j,  except  for  really  important  operations,  and  those 

I  wliH  without  their  use  would  be  tedious  and  painful.     It  is  seldom 

Iri^fht  lo  gl%e  anufsthetics  for  purposes  of  dio(7iiom»  merely:  there  are, 

[licrifever,  part^  of  the  body  the  lesions  of  which  are  so  obscure,  and  in 

5  with  which  a  mistaken  diagnosis  might  lead  to  such  grave  errors 

ittnenl,  that  it  is  often  not  only  justifiable  but  even  imperative  to 

bj  anjeslbesia  in  their  examination.     Injuries  about  the  hip-joint 

■ijbelakeo  as  illustrations  of  this  statement.     The  reduction  of  dis- 

Wtkoaia  rendered  w}  much  easier  to  both  patient  and  surgeon  by  the 

^  of  aoctatheiies,  that  these  agents  may  almost  always  be  properly 

*Bploy«d  in  such  cases;  on  the  other  hand,  it  is  seldom  necessary  to  use 

*tai  tn  the  dressing  of  fractures.     Cases  for  what  are  called  capital 

^alioug  (where  life  is  immediately  involved),  are  almost  invariably 

AMI  for  anffftihesla;  for  smaller  operations,  the  practice  should  vary 

Matfiiliig  to  the  time  required  for  their  performance:  thus,  anaesthetics 

"1  be  giveD  h<?fore  operating  for  piles,  or  for  phimosis,  for  these  are 

k  limedurcs;  while  opening  an  abscess,  cutting  an  anal  fistula,  or 

a  bydrocijle,  is  quickly  done,  and  does  not  usually  require  the 

r^f  UiMeagvtitB, 
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stage  of  the  operation.     The  incisions  should  be  made  as  much  as 
sible  in  the  lines  of  the  natural  depressions  of  the  part,  so  that  they 
come  together  without  undue  tension  or  deformity ;  they  should  bte 
ficientlj'  free,  and  made  with  a  firm  pressure,  sufficient  to  carry  the 
through  the  skin  and  8U{)erficial  fascia  at  the  first  cut ;  at  the  same 
the  operator  should  never  l>e  in  a  hurrj',  and  should  not  be  misli 
any  idea  of  fancied  boldness  into  stabbing  rashly  into  his  patient's 
a  course  which  is  never  requisite,  and  may  occasional!}'  lead  the  sn 
much  deeper  than  he  has  any  wish  or  intention  of  going.    Hemoi 
during  an  operation  should  be  prevented  by  the  use  of  a  tourniq*" 
the  pressure  of  an  assi»tant*s  fingers ;  it  is  even  sometimes  deBii 
pause  and  secure  each  artery  as  it  is  divided.    When  the  opera^ 
completed  and  all  oozing  of  blood  checked  (which  may  be  fiacUS' 
after  tying  the  vessels,  bj'  exposing  the  wound  for  a  short  time 
air,  or  by  pouring  over  it  a  stream  of  cold  water  or  of  diluted  al^ 
the  edges  of  the  incisions  should  be  brought  together  witti  sr^ 
This  is  best  done  while  the  patient  is  still  in  a  state  of  ane^ 
though  if  there  have  been  much  shock  or  hemorrhage,  it    shc^ 
deferred  until  reaction  has  taken  place.     The  sutures  may  be  ir  " 
ligature  silk,  of  ordinary  thread,  or  of  metal.    The  lead  sutix,^ 
think,  preferable  for  most  cases,  as  it  will  not  bear  a  very  gre^^^' 
and  thus  acts  as  (ykind  of  safety-valve  against  undue  tension, 
cases,  and  especially  in  certain  plastic  operations,  silver  or  un 
iron  wire  forms  a  better  material  than  lead,  and  when  very  clof 
mation  is  required,  the  hrfrelip  pin  may  be  employed  in  p: 
other  forms  of  suture. 

If  the  wound  is  extensive,  it  may  be  necessarj-  to  give  addL 
port  by  means  of  adhesive  plaster.     Narrow  strips  should 
be  applied  between  the  points  of  suture,  and  to  extend  so 
on  either  side  of  the  incision.   The  wound  should  then  be  lig" 
and  the  patient  placed  in  a  clean  bed,  which  should  be 
already  warmed.    It  is  often  a  good  plan  to  give  a  hypoder 
of  morphia,  before  the  patient  has  quite  recovered  from 
the  ana?8thetic.     The  after-treatment  has  already  been  reTk 
page  65). 

The  surgeon  should  not,  if  practicable,  leave  his  patiei 
seen  him  comfortably  fixed  in  bed,  till  complete  reaction 
and  till  he  is  satisfied  that  no  risk  of  bleeding  is  to  be  an^» 
should  also  see  that  a  competent  nurse  is  in  attendant 
should  give  full  and  explicit  directions  as  to  the  mana; 
patient  in  the  intervals  between  his  visits. 


ANiESTHETICS. 

It  must  be  acknowledged  that  a  great  change  has  becia 
in  the  practice  of  operative  surger}'  by  the  introduction   <r 
patients  will  now  submit  to  operations  which  formerly  th*= 
have  died  than  endure,  and  tluis  many  operations  whicL* 
thesia  would  have  boon  absolutely  impracticable,  are  no^^ 
ble  and  are  frequently  employed.     In  this  way  the  ran  s- 
surger}*^  has  been   greatly  extended.      The  advantages 
ansesthctics  are  unquestionable:  the  patient  is  saved  ent 
and  in  a  great  degree  from  the  mental  anxiety  and  tti 
formerly  necessarily  preceded  an  operation ;  and  t^^WP' 
that  the  physical  shock  of  the  operation  is  in  soBiiJB** 
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conjunctiva  ;  if  reflex  motion  be  suspended,  this  action  will  not  produce 
winking.  When  anesthesia  is  pushed  beyond  this  stage,  the  patient 
must  always  be  looked  upon  as  in  a  very  critical  state.  The  pulse,  the 
respiration,  and  the  color  of  the  face  must  all  be  constantly  watched, 
and  the  anaesthetic  either  removed  or  continued  in  lessened  quantity 
and  with  extreme  care.  Stertorous  breathing^  as  pointed  out  by  Prof 
Lister,  is  of  two  kinds :  one,  the  palatine^  which  is  caused  by  vibrations 
of  the  soft  palate,  may  occur  early  (as  in  ordinary  snoring),  and  is  not 
necessarily  important;  the  other,  or  laryngeal  stertor,  depends  on  the 
vibrations  of  the  portions  of  mucous  membrane  whhsh  surmount  the 
apices  of  the  arj^tenoid  cartilages,  and  is  always  indicative  of  extreme 
danger.  Death  from  the  administration  of  an  anaesthetic  may  come 
from  failure  of  either  foot  of  the  vital  tripod,  the  head,  the  lungs,  or  the 
heart ;  in  other  words,  it  may  be  due  to  coma^  to  asphyxia^  or  to  syn- 
cope. As  a  matter  of  practical  experience,  it  is  very  difficult  to  distin- 
guish which  of  these  conditions  may  have  been  the  primary  one,  for 
whichever  organ  fails  first,  the  others  cease  to  act  in  a  very  short  time 
afterwards.  As  shown  by  Prof.  Lister,  the  appearance  of  respiration 
ma}'  continue  after  the  supervention  of  true  laryngeal  stertor  shows 
that  the  access  of  air  to  the  lungs  is  greatly  impeded,  if  not  absolutely 
checked ;  hence  deaths  are  sometimes  attributed  to  paralysis  of  the 
heart,  which  are  really  due  to  asphyxia,  or,  more  correctly,  apnoea.  The 
following  is  the  course  to  be  pursued  whenever  death  appears  imminent 
during  anaesthesia :  The  inhalation  must  be  immediately  stopped,  and 
the  patient  supplied  with  fresh  air  by  opening  windows,  etc.  He  should 
be  turned  on  his  side  to  allow  fluid  to  escape  from  the  mouth,  but  should 
on  no  account  be  raised  from  the  recumbent  posture.  His  tongue 
should  be  drawn  out  as  far  as  possible,  with  tenaculum  or  artery  forceps ; 
extreme  protrusion  is  necessar}'  to  insure  opening  of  the  larj'nx.  Arti- 
ficial respiration  should  be  at  once  employed,  and  is  most  conveniently 
effected  by  alternately  compressing  and  expanding  the  walls  of  the 
chest.  Electricity  may  be  applied  over  the  region  of  the  heart  and  dia- 
phragm, and  through  to  the  spine,  cold  water  may  be  dashed  over  the 
face  and  chest,  and  frictions  applied  to  the  extremities ;  as  soon  as  the 
patient  is  able,  he  should  swallow  a  little  brand}-.  If  it  should  be  ne- 
cessary to  reapply  the  anaesthetic,  it  should  be  done  with  renewed  cau- 
tion and  watchfulness. 

Secondary  Effects, — Certain  secondary  consequences  of  an  unpleasant 
nature  are  occasionally  due  to  the  use  of  anaesthetics.  These  are  head- 
ache, sick  stomach,  and  bronchial  irritation.  In  nervous  women  hysteri- 
cal symptoms  are  sometimes  developed,  which  may  continue  for  some 
time  and  cause  a  good  deal  of  annoyance.  It  is  said  that  apoplexy  or 
paralysis  is  sometimes  produced  in  old  persons  by  the  use  of  anaesthe- 
tics, but  I  have  never  met  with  such  an  occurrence  in  my  own  practice. 
The  nausea  and  vomiting  which  very  frequently  follow  the  use  of  these 
agents,  and  especially  ether,  may  be  usually  relieved  by  giving  small 
quantities  of  milk  and  lime-water,  or  of  iced  carbonic-acid  water:  in 
more  severe  cases,  chloroform,  given  in  doses  of  twenty  or  thirty  drops 
in  emulsion,  will  be  found  very  effective.  The  occurrence  of  these  annoy- 
ing symptoms  may  often  be  prevented  by  giving  a  hypodermic  injection 
of  morphia  before  the  state  of  anaesthesia  has  passed  off,  and  thus  allow 
ing  the  system  to  recover  itself  by  a  few  hours'  sleep.  The  bronchial 
irritation  may  be  relieved  by  keeping  the  patient  quiet  and  giving  a 
mildly  sedative  expectorant,  such  as  the  wild-cherry  bark  with  a  little 
opium  or  hyoscyamus:  in  some  cases,  however,  the  lung  itself  becomes 
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I  Ttnr  Utitc  more  tlinn  the  reqaislte  amount  of  the  latter ;  and  that  other 
wiikw  have  maintained  that  vomiting  is  at  least  as  frequently  caused 
b?  ckloroform  as  by  ether.  Dr.  Kidtl,  on  the  other  hand,  regards  ether 
u  quite  as  dangeroas  as  chloroform  {Dub.  Qu,  Journ,  Med,  Sci.y  Aug. 

im.p,  63). 

For  my  own  part,  I  confess  that  I  prefer  ether,  in  a  very  large  ma- 
Jflfitif  of  ca««8 ;  it  is  certainly,  I  think,  safer  than  chloroform,  and  is 
lAciently  convenient  for  almost  every  case  that  the  surgeon  is  called 
upoato  ireat.  In  particular  cases,  however^  I  am  in  the  habit  of  using 
riktfoform  ;  thus  in  extraction  of  cataract,*  the  greater  struggling  and 
riikof  Tomiting  produced  by  ether  are  decided  contra-indications  to  its 
Die;  Afidas  the  vapor  of  ether  is  very  inflammable,  and  that  of  chloro- 
fomtjoi  at  all  so,  the  latter  should  be  preferred  for  operations  about  the 
fioc,  when  there  is  any  possibility  that  the  use  of  a  hot  iron  may  be  re- 
i^aiitd. 

trfrmtlionary  Measures, — Whatever  anaesthetic  be  resorted  to,  certain 

jMfCMtlonary  measures  should  be  employed  in  its  administration.     It 

uofUogaid  that  organic  visceral  disease,  especially  a  fatty  state  of  the 

Iwart,  ibould  forbid  the  use  of  anaesthetics;  but  whatever  may  be  the 

liikBoder  these  circumstances,  it  would  probably  be  still  greater  if  the 

opifitloQ  were  performed  without  an  anesthetic,  and  hence  I  cannot 

tbU  itB  use  in  such  cases  improper.     It  would,  however,  be  right,  if 

^nm  of  the  heart  was  suspected,  to  watch  the  administration  with 

i^ieiil  cafe.,  and  pai-ticnlarly  to  give  no  more  of  the  anaesthetic  than 

Wiiabttolutel}'  necessary.     The  patient  should  be  prepared  by  removing 

Mjrcooilnclion  of  the  clothing  upon  the  throat  or  around  the  waist,  so 

**  to  prevent  pressure  on  the  larynx,  or  interference  with  the  action  of 

tii diipbragm*     No  solid  food  should  be  taken  for  several  hours  before 

theiaapsthetic  is  given,  though,  if  there  be  much  depression,  it  is  often 

^  '  itient  to  swallow  half  an  ounce  or  an  ounce  of  brandy 

iiBte'  'fore  the  administration  is   begun  ;   if  the  operation  be 

iWttswfUv  prolonged,  further  restoratives  should  be  given   from  time 

totittt,  the  use  of  the  anaesthetic  being  suspended  suiliciently  to  allow 

t^ietioii  of  deglutition  to  be  performed.     The  patient  is  best  placed  in 

tbt  ncoQibent  position  to  inhale  any  anaesthetic,  though  this  is  less  im- 

ptt>tnttii  osing  ether  than  in  using  chloroform,  when  it  is  absolutely 

^•otUil.     The  inhalation  should  be  begun  gradually,  so  as  not  to  alarm 

tW|«t]eiit  by  the  impending  sense  of  suffocation,  and  all  unnecessary 

Ubonld  t»e  avoided,  as  tending  to  produce  undue  excitement  and 

|tbe  induction  of  insensibility. 

^  Anae^thetieg, — ^The  first  effect  of  an  anaesthetic  is  upon  the 
mem ;  there  is  excitation,  usually  pleasurable,  followed  by 
iy  to  pain  and  complete  unconsciousness,  though  some  of  the 
may  remain  slightly  rigid  and  tense,  and  reflex  motion  is  not 
i\ ;  this  is  the  most  favorable  condition  for  many  opera- 
not  require  extreme  delicacy,  such  as  amputation,  ex- 
,    tc,  when  absence  of  sensation  and  voluntary  motion 
i[^2«ji  iiiisiite.     In  the  next  stage  there  is  complete  relaxation 

^^^BiiQacular  system,  while  the  force  of  the  circulation  and  respiration 
^^^|b  lEmiiiished.  This  condition  must  be  induced  for  the  performance 
^^^■liiore  delicate  o|>erations,  and  for  the  reduction  of  dislocations. 
^VHJpproaeli  of  this  stage  may  be  known  by  the  test  of  touching  the 
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1r  of  roHhvlene  Is  now  generally  a«cd  at  the  MoorfifldsOpblhalniic 
rencc  to  either  chJaruform  or  other  (Med.  New^^  Oct,  186t>). 
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A.  H.  Smith  has  devised  an  ingenious  portable  apparatus,  which  con- 
sists of  a  large  India-rubber  ball  (such  as  is  sold  for  a  football)  lined 
with  patent  lint,  and  with  an  aperture  cut  for  the  face.  Prof.  Porta,  of 
Pavia,  stuffs  the  nostrils  with  cotton,  and  causes  the  patient  to  inhale 
the  ethereal  vapor  from  a  pig's  bladder  closely  fitted  to  the  mouth. 
Other  inhalers,  more  or  less  complicated  and  ingenious,  have  been  de- 
vised for  the  administration  of  ether  (among  the  best,  perhaps,  are 
those  of  Drs.  Lente  and  Squibb),  but  I  am  not  aware  that  they  possess 
an}'  practical  advantages  over  the  simple  method  which  I  have  recom- 
mended. Whatever  apparatus  be  used,  great  care  should  be  taken  that 
no  compression  be  exercised  upon  the  larynx.  The  lips  and  nose  may 
be  anointed  with  simple  cerate  or  cold  cream,  to  prevent  any  cutaneous 
irritation  from  the  contact  of  the  ether. 

Chloroform  is,  I  think,  best  given  from  a  folded  handkerchief  or  piece 
of  lint,  held  at  first  five  or  six  inches  from  the  nose,  and  afterwards 
bFought  as  near  perhaps  as  half  an  inch  to  an  inch,  but  never  allowed  to 
touch.  Not  more  than  a  fluidrachm  of  chloroform  should  be  poured  on 
at  once,  and  evaporation  may  be  prevented  by  throwing  a  single  towel 
loosely  over  the  operator's  hand  and  patient's  face.  This  is  not  as  safe 
an  agent  as  ether,  and  one  of  the  principal  dangers  in  its  administration 
is  the  risk  of  too  great  concentration  of  its  vapor:  hence  the  surgeon 
should  constantly  bear  in  mind  the  importance  of  allowing  a  sufiScient 
admixture  of  air,  and  should  err  on  the  side  of  allowing  too  much  rather 
than  too  little.  The  average  amount  of  anaesthetic  required  for  an  ordi- 
nary operation  is  from  half  an  ounce  to  an  ounce ;  though  Prof.  Gross 
states  that  he  has  given  as  much  as  twenty  ounces  in  two  hours,  without 
any  unpleasant  consequences  following.  Various  inhalers  have  been 
devised  witti  a  view  of  regulating  the  amount  of  chloroform  used,  and 
of  securing  the  proper  admixture  of  air,  and  when  the  administration 
has  to  be  conducted  by  one  unaccustomed  to  the  employment  of  chloro- 
form, probably  one  of  these  instruments  might  advantageously  be  re- 
sorted to;  but  in  the  hands  of  an  experienced  person,  I  believe  the 
greatest  safety  to  the  patient  is  that  sense  of  immediate  responsibility 
which  should  always  be  felt  by  the  giver  of  chloroform,  and  that  hence 
the  best  inhaler  may  occasionally  prove  injurious  by  inspiring  a  false 
sense  of  security.    Mr.  Clover's  apparatus,  which  is  probably  the  best, 

is  thus  described  by  Erlchsen: 
'^  It  consists  of  a  bag  holding 
8000  cubic  inches  of  air,  which 
is  suspended  from  the  coat-col- 
lar at  the  back  of  the  adminis- 
trator, and  connected  with  the 
face-piece  by  a  flexible  tube. 
The  bag  is  charged  by  means  of 
a  bellows  (Fig.  11,  i)  measuring 
1000  cubic  inches ;  and  the  air  is 
passed  through  a  box  warmed 
with  hot  water,  into  which  is  in- 
troduced at  each  filling  of  the 
bellows  as  much  chloroform  as 
is  required  for  1000  cubic  inches 
of  air.  This  is  done  with  a  grad- 
uated glass  syringe  (Fig.  11,  2) 
adjusted  by  a  screw  on  the  pis- 
aorer's  chloroform  apparatai.  ton-rod  to  take  up  no  morc  than 
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^■ipotitj  determined  on,  which  is  usually  from  30  to  40  minims. 
HHTtlie  ba^  U  full  enough,  the  lube  is  removed  f^om  the  evaporating 
Midi  and  the  month*piece  (Fig.  U,  3)  adapted  to  it.     The   patient 
^Ofiot  get  a  stronger  dose  than  the  bag  ia  charged  with ;  but  the  pro- 
portion can  \ye  made  any  degree  weaker,  by  regulating  the  size  of  an 
opiBiJig  in  the  moath>ptece,  which  admits  additional  air."*     Even  with 
akiMtrument  at  Idast  one  fatal  case  has  occurred,  and  I  believe  that 
■0  mdumtcal  arrangement,  however  accurate,  can  take  the  place  of  the 
pmooal  care  and  attention  of  the  surgeon. 

Amisture  of  ether  and  chloroform  is  frequently  used  in  this  country^J 
illd  Diay  9argeon%  l^elieve  that  by  this  plan  they  unite  the  advanlagea^ 
iidivoid  the  evils  of  both  agents.  For  my  own  part,  I  do  not  think 
lilt la J  benefit  is  to  be  derived  from  the  employment  of  mixed  vapors, 
noftlhia  ia  obtained  from  the  use  of  ether  alone ;  and  1  have  seen,  at 
kMt  once,  such  serious  symptoms  follow  the  use  of  this  combination, 
Hit  \ht  operation  had  to  be  temporarily  abandoned,  and  the  patient  was 
ooij  rtfttored  by  a  prompt  recourse  to  artificial  respiration.  , 

Vtriua«  other  substances,  principally  belonging  to  the  group  of  ethers^  | 
llift  hem  fonnd  to  possess  ansesthetic  properties,  and   have  been  occa- 
liouiliy itinployed  in  surgery:  none  of  them,  however,  have  proved  so 
atMkory  as  to  take  the  place  of  the  two  agents,  the  use  of  which  has 
koiboTt  described- 

3tt^mt9  aride^  or  laughing  ga»^  which,  it  will  be  remembered,  was  the  . 
nhliiiee  employed  by  Dr.  Wells  in  his  early  experiments,  has  lately  ' 
btM  mint  rod  need  in  this  country,  and  quite  extensively  used  in  dental 
l^ictice.    I  have  seen  an  amputation  done  while  the  patient  was  ren- 
<Scfld  ODeonM!ious  by  the  use  of  this  gas,  and  though  the  symptoms  j 
pWittUd  were  sudlctently  alarming,  it  certainly  seemed  an   effective  1 
*gttit  M  iar  as  the  prevention  of  pain  was  concerned.     It  appears  to  act 
^bd]]ctng  an  asphyxial  condition,  which  of  course  could  not  be  long 
QQBtboa&with  safety  to  the  patient:  it  is  now\  I  believe,  almost  univer- 
■fljihandoned  aa  an  anaifsthetic  in  general  surgery,  though  it  is  still 
frwjBeBtly  used  in  the  extraction  of  teetli* 

iocfli  AnstUhesia  is  sometimes  useful  in  preventing  the  pain  of  slight 
opttstioiii,  where  unconsciousness  on  the  part  of  the  patient  is  uuueces- 
tv^  or  undesirable.  It  is  usually  produced  b}'  the  application  of  cold 
toti#pftrt  to  be  ojjerated  on,  either  by  means  of  a  mixture  of  ice  and 
•^  mmended  by  Dr.  J*  Arnott,  or  by  the  rapid  evaporation  of 

^  ^T  very  volatile  substance,  as  proposed  by  Dr.  Richardson. 

Tlt«  Irts^og  mixture  may  be  applied  in  the  proportion  of  two  parts  of 
]>(*4ti«d  ice  to  one  of  salt,  being  kept  from  the  surface  to  be  anx^sthe- 
^^  hy  toctosure  in  a  bag  of  gau^e  or  thin  muslin.  Ten  to  (ifteen 
■tautef^  -ii.i.iT,  f^tion  is  usually  sufficient  to  insure  the  freckling  of  the 
•WifWl  rnes  blanched,  opaque,  and  tough,  and  ma^'  then  be  in- 

•kid  WiLuuui  suffering  on  the  part  of  the  patient.  Dr.  Kichardson-a 
iHtk^  eoDsi«ts  iti  aj>plying  a  fine  spray  of  pure  ether  in  the  line  of  the 
fi^'poied  tccision,  by  means  of  a  hand  atomizer.  This  plan  has  been 
JUtd  infleesafully  in  an  operation  so  important  and  severe  as  ovariotomy; 
* '  '   think,  however,  that  general  anaesthesia  is  preferable  for 

*•  ^    slight  operations,  if  for  no  other  reason,  on  account  of 

^^^Quhftg  the  mental  shock  which  is  entirely  distinct  from  the  sensation 
^fiiiL  Moreover,  the  process  of  freezing  is  itself  very  painful  in  some 
espedalty  when  mucous  membrane  is  involved,  as  in  the  case 

*  Science  sad  Art  of  Surgery,  p.  43. 
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of  bffimorrboids,  and  the  use  of  tbe  etlier  spraj'  is  not  entirely 
danger  ;  tUus,  in  a  case  of  excision  of  tbe  tuntca  vaginalis  for  hydro* 
which  occurred  iu  this  city,  the  use  of  the  spray  was  followed  by  6S 
sive  sloughing  of  tbe  scrotum,  which  well-nigh  cost  tbe  patient  hisli 

Another  mode  of  producing  local  anaesthesia,  which  is  highly  e 
mended  by  Squibb,  Wilson,  and  Bill,  is  the  topical  application  of  ( 
bolic  add. 

Before  leaving  the  subject  of  ansesthetics,  I  may  give  the  student  i 
caution,  which  is  never  to  give  ether  or  chloroform  to  a  woman,  uid 
in  the  presence  of  witnesses.     A  curious  but   undoubted   property 
these  agents  is,  that  they  occasionally  produce  most  vivid  erotic  dreai 
and  this  may  happen  even  with  a  patient  whose  mode  of  life  and  char 
ter  are  above  suspicioD*     Several  most  vexatious  prosecutions,  and  cf 
convictions,  for  indecent  assault,  have  occurred  iu  this  country,  wb^ 
yet  calm  after-investigation  rendered  it  almost  morally  certain  that  } 
assault  bad  been  committed,  and  that  the  plaiutilTs  sensations  had  bd 
quite  deceptive,  aod  due  to  the  eflect  of  the  anesthetic  which  bad  bfl 
administered.     Hence  a  woman   mny^  without  any  evil  intention,  si 
really  believing  that  she  is  telling  the  truth,  inflict  an  irremediable  injui 
on  a  medical  practitioner,  if  he  cannot  by  the  evidence  of  eye-witnesa* 
prove  the  incorrectness  of  her  assertions,  and  thus  establish  his 
innocence. 


CHAPTER    IV. 

MINOR  SUUGERY. 

It  is  not  intended  to  embrace  in  this  chapter  a  description  of  all  the?^''' 
operations  which  are  usually  treated  of  in  works  on  Minor  Surgery; 
some  of  tliese  procedures  have  already  been  referred  to,  and  others  may 
be  more  appropriately  considered  when  discussing  the  various  conditions 
which  demand  their  employment  I  purpose  now  merely  to  describe 
certain  minor  surgical  manipulations  which  are  applicable  to  a  great 
variety  of  cases,  and  which  seem  therefore  to  find  an  appropriate  pli 
in  this  preliminary  division  of  the  work. 

Bandaging, — Bandages  are  used  to  retain  surgical  dressings,  to  ex- 
ercise compression,  to  assist  tbe  coaptation  of  wounds,  or  to  keep  in- 
jured  parts  at  rest,  as  iu  tbe  treatment  of  fractures  and  dislocations. 
The  most  convenient  form  of  baud  age,  and  one  which  is  almost  univer- 
sally ajiplicable,  is  made  by  tearing  unbleached  muslin  or  other  material 
into  strips  from  two  to  fonr  inches  wide,  and  from  five  to  eight  yards  in 
length.  Oue-iuch  bandages  are  occasionally  used  for  application  to  the 
fingers  or  penis,  but  strips  of  adhesive  plaster  are  generally  more  con- 
venient for  retaining  dressings  to  these  parts,  A  bandage  two  inches 
wide  is  suitable  for  the  head  or  neck;  one  three  or  three  and  a  half 
inches  wide  for  the  arm  or  leg,  and  a  four-inch  bandage  for  the  tbigb. 
Still  wider  strips,  five  or  six  inches,  are  required  for  tbe  trunk.  To  be 
ready  for  use,  these  bandages  are  tightly  rolled,  either  by  hand  or  by  a 
little  apparatus  that  is  figured  in  most  works  on  minor  surgery,  and 
which  is  couveuicnt  for  use  in  hospitals,  or  where  a  great  many  bandages 
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tre^ilj*  utnjiloyiKl. '  TVhen  thus  prepared,  the  bandage  is  caUed  r  roller^ 
or  »  rt4irr  ^-*  • /'»7f'.  Some  surgeons  use  bandages  rolled  from  both 
naAj^  or  ^  aded   roUen<j  but  the  single-headed  roller   is   more 

pufillj  apjturabie,  and  indeed  is  sufficiently  convenient  for  every 
nicSieal  purpose.  The  ordinary"  bandages  used  by  the  surgeon  are  the 
/  'j  Ul«  figure  of  8,  or  spica,  and  the  recurrent. 

Spiftff  R*>iler  Bandage. — As  most  persons  use  the  right  band  i^vith 
tt<  •  than  the  left,  the  bandage  is  usually  held  in  the  right 

ad.  .ed  from  left  to  right 


ibott  (ur  ill  the  direction  in  which 
tklumcb  of  a  watch  move),  as  re- 
gvnli  %  ir&nsversG  section  of  the 
fitri  (0  be  bandaged.     Asa  rule, 

1  .  the  roller  is  started  at  the 
^  il  pari  of  the  limb  to  be  band- 
:..  :.  ami  made  gradually  to  ap- 
:  ^  ti  the  trtink.  The  surgeon 
1,  however,  accustom  himself 
In  ttnarfagc  with  the  left  hand  as 
vfU  &s  witli  the  right,  and  down- 
nrdi,  or  in  a  direction  receding 
fhns  the  trunk,  as  well  as  upwards. 

I  )  tral  bandage,  as  its 

Mjijus.  consists  of  simple 
^  uf  the  roller  around  a  limb 
'•  ciuer  part  in  a  spiral  direction. 
It  i»  i])pHcable  only  whei-e  the 
\mt\  Uil»el>andaged  has  a  uniform 
diuncter,  as  in  the  limbs  of  very 
Uiin  persons.  Where  the  limb  is 
i3oaicil.  rather  than  cylindrical, 
^ftveri/ed  ifptral  is  to  be  a|»plied. 
h  miking  the  reverses^  the  sur- 
|wa  fixes  the  previous  turn  of 
Uw  bandntrc  with  the  fingers  of 
tkt  !,   and   holding   the 

»iiej  .,  m  the  right  hand, 
|ifH  it  a  qaiek  half  turn,  so  as 


Fig.  13. 


RownTBcd  apirfcl  of  the  Iflitrer  cxtrcmltT-, 


tocaiiH  the  part  which  h  unrolled,  and  which  should  not  be  too  tightly 
fc*w»,  to  fold  evenly  upon  itself;  the  roller  is  then  carried  around  the 
iakn'^  »r,  t»,..  ordinary  spiral  bandage.  It  will  be  found  advantageous, 
in  »]  lie  reversed  spiral,  to  alternate  the  reverses  with  plain 

tWfti,  *  r,  II  I  lie  limb  be  too  conical  to  admit  of  this,  to  cover  in  every 
tVBortbr««  reverses  with  a  plain  spiral  turn;  the  effect  is  indeed  lesa 
ili**:^  ■  '  e  eye,  but  a  bandage  thus  put  on  is  much  more  likely  to 

«ion  than  one  consisting  of  reversed  turns  alone, 
-  or  Spica  Bandage. — This  bandage  is  used  for  application 
lOints.  It  consists  of  simple  turns  of  the  roller  which  pass 
i»M  i>t;)«>w  the  joint,  and  cross  each  other  at  any  convenient  pointy 
at  the  flexure  of  the  articulation.  The  term  spica  is  applied  to 
_^j«  of  8  bandage  for  the  ankle,  the  hip,  or  the  shoulder.  In  the 
**«  nCthe  shoulder,  one  branch  of  the  spica  goes  around  the  arm,  while 
IW  other  may  be  applied  to  the  neck,  though  more  usually  and  better  to 
L^c^eAi,  A  %ure  of  8  bandage  may  likewise  be  used  around  both  shoul- 
teiytiidraw  il^m  together,  or,  when  applied  so  as  to  bring  the  crossing 
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Fir.  13. 


Fig.  14 


The  posterior  figure  of  8  of  the  knee. 

in    front,  may  be  made  available  in 
giving  support  to  the  female  breast. 

Recurrent  Bandage, — The  recurrent 
bandage  is  principally  used  in  apply- 
ing dressings  to  the  head  or  to  a 
stump.  One  or  two  circular  turns 
are  first  made  around  the  head  or  the 
upper  part  of  the  stump,  and  the  band- 
age is  then  brought  in  recurrent  semi- 
circles backwards  and  forwards  from 
the  forehead  to  the  occiput,  or  over 
the  face  of  the  stump,  as  the  case 
maybe;  the  recurrent  turns  are  secured  by  additional  circular  turns 
corresponding  to  those  first  made. 

Compound  Roller  Bandages. — Besides  the  bandages  above  described, 
which  are  all  made  from  a  single  roller,  various  more  complicated  appli- 


The  tpicA  of  the  phoolder. 


Fig.  15. 


Fig.  16. 


The  four-tailed  bandage  of  the  chin. 

ances  may  be  occasionall3'  useful. 
Those  most  often  employed  are  the 
single  and  double  T  bandages,  the 
four-tailed  bandage,  and  the  many- 
tailed  bandage,  or  that  of  Scultetus. 
The  T  bandages,  the  forms  of  which 
are  described  by  their  names,  are  con- 
venient for  retaining  dressings  to  the 
perineum ;  the  single  T  being  appli- 
cable to  the  female  and  the  double 
.  T  bandage  to  the  male.  The  four- 
tailed  bandage,  which  is  made  simply 


age  of  ScultetuM. 
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\jT  ipUtUnsf  botli  cnrls  of  Ji  piece  of  a  broad  roller,  ma^^  be  conveiiieritly 

' ''  —  "      '  T       joint,  or  in  cases  of  fractured  jaw,  while  the  barulnge 

ii  cousisl-s  of  numerous  short  overlapping  strips  ot* 

J  her,  may  be  sometimes  resorted  to  In  the  treat- 

uires. 

'  Uandagm, — An  ingenious  Swiss  surgeon,  M,  Mayor,  in- 

thirty  or  forty  ^ears  since,  a  new  system  of  bandaging, 

«Li  li  {m-i:h1  handkerchiefs,  or  squares  of  muslin  or  other  material, 

.  ''.     p(m(  0  of  the  ordinary  roller.     The  handkerchiefs  were  to  be 

■  triangles  or  into  cravats,  and  it  is  surprising  to  see,  from  the 

:ts  which  accompany  Mayor^s  essay,  to  what  a  great  variety  of 

r  unjjitances  these  simple  means  are  applicable.     Though  the  handker* 

'  f  can  never  supersede  the  roller,  nor  indeed  rival  it  iii  general  utility, 

'  i»  it  well  for  the  surgeon  to  bear  in  mind  the  possibility  of  resorting 

,  ihit  5y>trni,  as  an  emergency  might  well  arise  in  which  the  handker- 

1    • '  f  ^  >  blunders  could  be  more  easily  obtained  than  any  other  means 

^  tNLudagiJig. 

Fiiti  or  Immovable  Bandages. — Yarious  substances  have  been  em- 
pkfldof  bile  3  ears  to  give  greater  firmness  and  solidity  to  the  ordinary 
nits  bandages,  and  may  be  applied  either  to  the  common  spiral  and 
ipktUmdftges,  or  to  that  of  Scultetus,  The  most  usual  forms  of  immov- 
ihle  buidagt*  are  those  made  ^vith  starch,  with  gypsum  or  plaster  of  Paris, 
witJkgtim  and  chalk,  with  dextrine,  with  simple  flour  paste,  or  with  the 
^Z'.wiv  (ffpotassa*  Whatever  material  be  used,  there  is  apt  to  be  some 
11  exercised  upon  the  limb  in  the  process  of  drying,  and  hence 
-  '^  t-^...  to  apply  the  bandage  over  a  moderately  thick  layer  of  cotton 
tfchtinjif,  the  elasticity  of  which  will  prevent  any  injurious  consequences 
frora  thii  cause*  The  hi i arched  bandage  requires  two  rollers,  the  inner 
"uvof  which  ii*  saturated  with  thick  starch,  the  outer  one  being  left  dry 
•>r  oiiljr  starched  on  its  inner  surface  as  it  is  applied.  The  starched 
l»»niliige  rwiuiresfrom  thirty  to  fifty  hours  to  dry,  and  is  on  tliis  account 
i»'H»o  con veo tent  as  that  made  with  plaster  of  Paris,  For  the  gypawni 
^^pioMer  uj  Paru  bandage^  a  roller,  which  should  be  coarse  and  of  loose 
l<SkiCf)it  prepared  by  rubbing  into  it  the  dry  powdered  plaster  of  Paris. 


Fig.  17. 


iip|Ptlr*Uoa  of  8«tttlB'«  pUnr*  to  •toretM^d  l»*UilAg^. 

.M  an  ordinary  spiral,  every  two  or  three  turns  being  wet 
pni  on.  When  its  application  is  completed,  it  is  smeared 
•^irwiih  a  j^mootb  paste  of  plaster  of  Paris  and  water.  This  bandage 
^  lie  Advantage  of  becoming  firm  in  about  a  quarter  of  an  bour.  The 
^tfn^iDlfl/i' bandage  requires  mucilage  and  chalk  tobe  rubbed  together 
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Fig.  18. 


in  a  mortar  till  a  mixture  of  a  creamy  consistence  is  obtained ;  this  ii 
then  smeared  over  a  dry  roller,  previously  applied.  It  requires  four  oi 
five  hours  to  become  dry.  The  dextrine  bandage  was  particularly  recoa- 
mended  by  Yelpeau ;  the  dextrine,  or  British  gum,  is  to  be  dissolved  is 
camphorated  alcohol  (ten  parts  to  six),  and  when  of  the  consistence  ol 
honey,  five  parts  of  hot  water  to  be  added,  when,  after  shaking  for  a  fev 
minutes,  it  is  ready  for  use.  Yelpeau  used  two  rollers,  the  first  dry,  and 
the  second  soaked  in  the  dextrine  before  application.  The  Jlour  p(ui$ 
bandage  is  applied  like  those  of  starch  or  dextrine,  and  is  considered  by 
Prof.  Hamilton  to  be  as  satisfactory  as  either.  The  siliccUe  of  potcam 
(liquid  or  soluble  glass)  has  been  used  by  several  Oerman,  French,  and 
American  surgeons  as  a  substitute  for  starch  in  the  application  of 
immovable  bandages,  and  has  the  advantage  of 
drying  more  rapidly  (in  from  four  to  twelve 
hours,  according  to  the  number  of  bandages 
used),  and  of  being  easily  softened  by  the  use  of 
hot  water  when  it  is  desired  to  effect  its  removaL 
From  two  to  six  layers  of  bandage  may  be  em- 
plo3'ed,  the  silicate  being  applied  in  a  state  of 
83'rupy  consistence  by  means  of  a  brush.  The 
silicate  of  potassa  has  been  lately  particularly 
recommended  by  Prof.  Darby,  of  Columbia,  S.  C. 
Immovable  bandages  may  be  used  by  themselves, 
or  may  be  reinforced  by  the  employment  of 
light  splints,  made  of  thin  wood,  leather,  gutta- 
percha, or  pasteboard.  If,  as  often  happens, 
the  apparatus  become  loosened,  after  a  few  days, 
from  the  subsidence  of  swelling,  it  may  be  slit 
up  on  one  side  with  a  pair  of  Seutin's  pliers 
(as  represented  in  Fig.  IT),  the  edges  being  then 
trimmed,  and  held  in  place  after  readjustment 
with  tapes  or  bandages;  or,  as  suggested  by 
Darby,  holes  may  be  bored  in  either  edge,  and 
the  apparatus  then  laced  up  as  a  boot.  By  slit- 
ting up  an  immovable  bandage  on  both  sides,  two 
light  and  accurately  fitting  splints  are  formed, 
constituting  what  the  French  call  tk^^  bandage 
amoDO-immobile.^^  When  applied  to  ulcers  or 
compound  fractures,  a  trap  may  be  cut  opposite  the  seat  of  lesion  of  the 
soft  parts  (Fig.  18). 

Revulsion  and  Counter-Irritation. — Counter-irritation  is  often 
employed  by  the  surgeon,  and  may  vary  in  the  intensity  of  its  effects 
from  the  slight  redness  produced  by  a  brief  application  of  a  mustard 
poultice,  to  the  extensive  sloughing  caused  by  the  actual  cautery. 

Bubefaction. — The  most  convenient  rubefacients  are  mustard,  flour, 
and  oil  of  turpentine.  The  latter  is  applied  warm  upon  flannel,  while 
mustard  should  be  mixed  with  water  and  applied  in  the  form  of  a  poul- 
tice, which  may  be  rendered  milder  in  its  effects  by  diluting  the  mustard 
with  Indian-meal.  A  very  convenient  application  is  what  is  sold  under 
the  name  of  "  prepared  sinapism,''  made  by  causing  the  mustard  flour 
to  adhere  to  paper  by  means  of  gum ;  it  is  made  ready  for  use  by  simply 
dipping  it  in  warm  water. 

Vesication  may  be  produced  in  a  variety  of  ways.  The  most  usual 
is  by  means  of  the  ordinary  blister  plaster,  made  with  the  officinal  can- 


Starcbed  bandHge;   trap  left 
for  dressing  woand. 
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Corrigmn^t  bottoa  tmni^rj. 


Fi^.  20. 


c«rate  of  the  pharnm-  Fig.  19. 

—  *hnridal  colJodion 
51  I  over  the  part 

bu^ioiL'ti^  and,  if  the  skin 
loo  thick,  will  bo  found 
my  prompt  and  eoovenient 
of  producing  vesication; 
no! id  stick  of  nitrate  of 
ly  be  U8€d  as  a  vesicant, 
tki  fttroiig  liquor  ammoniiie^  or  iron  heated  by  immersion  in  boiling 
Tbc  b«t  method  is  best  €mplo3'ed  by  means  of  Sir  D.  Corrigan*a 
'•thermal  hammer,''  or  ^^  button  cautery.'*  When  vesication  is  produced 
lijtbe  oie  of  eantharides,  it  is  well,  in  order  to  guard  against  strangury, 
irithdmir  the  blister  when  it  has  begun  to  act,  and  to  complete  the 
•liWag**  of  the  vesicle  by  the  application  of  an  emollient  poultice.  If  it 
VedBlirad  to  produce  a  perinanent  blister^  the  raw  surface  may  be  dressed 
vitJl  eaatiiijidal  or  savine  ointment,  or  other  irritating  substance.  The 
miermw  HM^tbod  of  medication,  which  was  formerly  more  used  than  it  is 
BaVvQQiiflfsted  in  applying  various  drugs,  especially  morphia,  to  a  freshly 
Miiteml  eiirCiiee;  this  plan  of  treatment,  though  efllcicnt,  is  now  almost 
altogietli^suptrs^ded  by  the^po^ermic  mode,  which  is  usually  preferable, 
Imneimmy  be  established  by  the  employment  of  moxa,  by  means  of 
^lH90 etnsttca,  or  by  the  knife,  3Ioxa  may  be  made  of  dirT*^rent  mate* 
riilif  the  simplest,  and  therefore  the  best,  being  cotton- 
tool  or  lint  saturated  with  a  solution  of  nitre,  and  rolled 
iftirdiyiag  into  the  form  of  a  cone.  This  should  be  applied 
VjMtiwof  ati  instrument  called  a  **porte-moxa,"or  moxa- 
UuCT,  and  sboald  be  ignited  at  the  top  of  the  cone,  the 
wiMmYliJig  ibsue  being  protected  by  means  of  wet  lint. 
TknxnA  k  a  very  painful  application,  but  is  probably  the 
ItAnetaa  of  cnaking  an  issue  when  a  profound  impression 
Bteired  Caustic  issues  may  be  made  with  Vienna  paste ; 
tUi  ii  i  mixtore  of  five  parts  of  caustic  potassa  with  six 
<if  ijvickUuie.  It  is  made  into  a  paste  with  alcohol,  and 
^iad through  a  perforation  in  a  piece  of  adhesive  planter, 
WwiOf  twenty  minutes'  contact  will  usually  insure  the 
teiUoii  of  a  suJUcient  eschar.  An  issue  may  be  made 
wltfc  the  knife,  by  making  a  simple  or  a  crucial  incision,  pre- 
^  feihij  by  transfixing  a  fold  of  skin  and  cutting  outwards* 
B  ^^  itippuratiou  is  fairly  established,  the  issue  may  be 

t 


I 


Port«-moxft, 


Fig,  21, 


PoruAiioD  l»f  *  t«tt>II. 


i  by  the  use  of  irritating  ointments,  or  V)y  the  application  of 
I  or  isaue  peas,  held  in  place  by  strips  of  plaster. 
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Setons. — ^A  seton  is  a  sinus,  kept  from  healing  by  the  introduction  of 
a  foreign  body ;  it  is,  in  fact,  an  issue  with  two  orifices.  In  the  subco* 
taneous  tissue  a  seton  ma}'  be  established  by  means  of  a  long  and  broad 
needle,  which  carries  a  thread  or  strip  of  muslin  (to  be  left  in  the  wound), 
or  better  by  transfixing  a  fold  of  skin  with  a  sharp  straight  bistoury, 
and  passing  an  eyed  probe  carrying  the  foreign  body  along  the  track  of 
the  knife  (Fig.  21).  A  seton  may  be  kept  open  for  a  long  time,  when  it 
is  intended  to  act  as  a  derivative,  or  it  may  be  temporary  merely,  when 
the  object  is  to  excite  a  limited  degree  of  irritation. 

Actual  Cautery, — The  cautery  is  the  most  powerful  counter-irritant 
which  the  surgeon  possesses.    It  is  applied  by  means  of  irons  of  various 

shapes,  heated  to  a  red  or 
Fig.  22.  white  heat  in  a  conveni- 

ent charcoal  furnace.  The 
gas  cautery  is  used  by 
directing  a  jet  of  burning 
gas  upon  the  part  to  }^ 
cauterized,  while  the  gal- 
vanic cautery^  originally 
suggested  by  Heider,  and 
made  practicaUy  useful 
by  Marshall  and  Middel- 
^^  dorpff,  consists  of  a  pair 

Different  form,  of  cantery  iron.  ^^  fOTCe\^S  with   loug  and 

narrow  blades,  holding 
copper  or  platinum  wii*es  which  are  applied  cold,  and  afterwards  heated 
by  means  of  the  galvanic  current. 

Acupuncturation  is  sometimes  used  as  a  means  of  counter-irritation 
in  cases  of  neuralgia,  etc.,  or  to  allow  effused  fluids  to  drain  off,  as  in 

Fig.  23. 


MarshaH's  galvanic  oantery. 

cases  of  oedema.  It  is  effected  by  introducing  long  and  slender  needles 
with  a  slow  rotatory  motion  accompanied  with  slight  pressure,  taking 
care  not  to  wound  important  structures. 

Electro-puncturation  is  effected  by  passing  a  current  of  electricity 
through  the  ordinary  acupuncture  needles  which  are  previously  intro- 
duced. 

Hypoderxnio  Ii^jeotion. — The  hypodermic  method  of  treatment 
is  now  very  much  used,  and  it  is  probable  that  its  full  capabilities  have 
not  even  yet  been  developed.  The  physician  employs  a  considerable 
variety  of  drugs  by  this  method,  but  the  only. remedy  which  has  been 
as  3'et  much  used  in  surgery  by  hypodermic  injection  is  morphia,  though 
some  experiments  have  lately  been  made  with  mercury  thus  adminis- 
tered in  cases  of  syphilis.  The  most  convenient  preparation  of  morphia 
for  hypodermic  use  is  the  strong  solution  of  the  sulphate,  known  as 
Magendie's  solution.    Its  strength  is  sixteen  grains  of  the  salt  to  the 
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eight  minims  therefore  contain  about  a  quarter  of  a 

fTtm  of  morphtSt  wliicb   is  a  large  enough  dose  to  begin  with.     The 

r/iui'ler  of  the  hj^podcrmic  syringe  should  be  of  glass  and  graduated 

uiiu  [lims,  and  the  piston  should  fit  accurately.     In  giving  a  hypoder- 

rM  ::,  tTti..n»  the  surgeon  should  pinch  up  a  fold  of  skin  with  tlie  fiu- 

^:v:\  k4  Tlie  k'ft  hand,  and  thrust  in  the  nozzle  of  the  syringe  with  a 

^u'vt  ujniion  and  in  a  somewhat  oblique  direction;  great  care  must  be 

^abu  I'j  avoid  an^'  *iubcutaneous  vein,  as  from  neglect  of  this  precau- 

':  ■•     ri' •I'-     vinptoms  of  narcotic  poisoning  may  be  rapi<lly  induced, 

'Uitly  thrown  into  the  circulation,  instead  of  being 

d  by  absorption  from  the  subcutaneous  areolar  tis- 

.  L.    The  nozxlt*  of  the  syringe  should  be  kept  sharp  and  scrupuloudtj 

. . ;  if  it  be  not  clean,  its  use  is  apt  to  be  followed  by  considerable 

-  it  ion,  and  sometimes  the  formation  of  a  small  abscess;  a  result 

'     ii  I  have  never  known  to  follow  the  hypodermic  injection  of  Magen- 

^  ^ofulioii  with  a  clean  syringe- 

V&cclnatioti. — Vaccination  is  usually  performed  by  the  physician 

'.:  iccoucli^  her  than  by  the  surgeon;  still  it  may  be  regarded  as 

jisiirijjcal  ii.  and  a  brief  reference  to  it  will,  therefore,  not  be 

•  ylof  I'Uce,  V'i44jcination  may  be  effeettfd  either  with  the  lymph  of  the 
uaiiit!  vt^!»icle,or  with  the  dried  scab  ;  the  latter  is  probably  more  often 
iTcpk-ved  in  ihla  country,  and  is  usually  quite  sutisfactory.  The  scab 
•houM  !r  of  a  durk  amber  color,  and  not  too  thin;  a  sufficient  portion 
•!j  oIT  with  a  laucot,  an<l  rubbed  up  with  a  few  drojis  of 

"lu^r     ,  :iji«a  mixture  of  crejimy  consistence.     The  skin  is  then  to 

'  )ili^ht1y  abraded  with  a  dull  lancet,  until  the  slightest  piok  tinge  is 
i-n^'knl,  when  the  vaccine  matter  is  to  be  applied,  and  slowly  worked 
-  Hi)L   -  <i>:eonB  prefer  to  introduce  the  vaccine  matter  by  two  or 
-  ,  r    ,  utid  others  by  minute  incia^ions.     The  plan  which  I 

ImL*  i  ^  H  urn  to  me  the  best,  as  less  likely  to  draw  blood,  which 
.  u  \  iNii  n'A  Ay  I  hr  matter,  and  thus  defeat  the  operator's  object.     The 
I  -     ^  r  ii!\   -^.  1-  icmI  lor  vaceination  is  the  left  arm,  about  the  point  of 
'^id  muscle.     Some  persons  appear  to  be  insusceptible 
lice,  while  in  others  the  protective  power  of  the  opera- 
wear  out  in  the  course  of  years  :  hence  it  is  well  to  re  vac- 
lie  to  time,  especially  if  the  patient  be  in  any  way  exposed 
L'mic  influence  of  smallpox.    The  surgeon  should,  of  course, 
^.,.  ..^  in  preparing  to  vaccinate,  to  select  a  good  scab  from  a  healthy 
cifld;  be  should  ako  look  closely  to  the  cleanliness  of  his  lancet.     Vac- 
ciftilio"   NL-.  .(jjy  other  operation,  may  be  followed  by  inflammation,  or 
«tl  'jlas,  and  there  neeuis  to  be  no  doubt  that  on  several 

Mtttuus  e»>jtiiUta  has  been  inoculated  by  careless  vacciuati on ;  hence 
t'lM anreli  mutton  cannot  be  exercised  as  to  the  source  of  the  vaccine 
Vit^aodAsto  '  '  luUness  of  the  instrument  employed*  The  best 
4|l for  Tieeiim :  its  is,  I  think,  about  the  end  of  the  third  month, 

^k^  it  iD»y,  if  Uix4*^&ry,  be  done  at  a  much  earlier  period. 

Ibodlaitillg. — As  was  mentioned  in  the  chapter  on  inflammation, 
^KUfioii  ia  now  much  less  often  called  upon  to  draw  lilood  than 
fc»ttlr ;  still,  every  practitioner  should  know  how  to  biec'd,  apply  cups, 
^iM  I  ahall,  therefore  briefly  notice  the  principal  methods  of  surgical 
^ffhliott*  Tbeae are  acarification,  leeching,  cupping,  puncturation,  vene- 
MioB  MSkd  arteHotomy* 

Sdfyiealiun,— Thb  ia  done  with  light  touches  of  a  very  sharp  lancet 
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or  Other  knife.  It  is  particularly  useful  in  cases  of  violent  conjunctiTitlfi 
when  attended  with  great  swelling  or  chemosis,  and  is  often  requisite  fi 
prevent  destruction  of  the  cornea  in  such  cases. 

Leeching. — There  are  two  varieties  of  leech  employed  in  practice ;  At 
American,  which  draws  about  a  fluidrachm  of  blood,  and  the  Enropeoi^ 
wliich  draws  at  least  four  times  as  much.  The  part  to  be  leeched  shovH 
be  well  shaved  and  washed,  and  the  leeches  may  be  induced  to  begli 
their  work  by  smearing  the  skin  with  a  little  warm  milk  or  blood: 
according  to  Prof.  Gross,  an  almost  infallible  plan  is  to  dip  the  leech  ta 
small-beer.  The  leech  may  be  applied  with  the  fingers,  or  in  a  rolled 
card,  or  several  together  in  a  pill-box,  etc.  They  should  not  be  forciUf 
detached,  but  allowed  to  drop  off  of  themselves,  a  process  which  may  be 
hastened  by  sprinkling  them  with  a  little  salt.  The  bleeding  from  tlM 
leech-bites  may  be  encouraged  by  warm  fomentations,  or  may  be  repressed 
by  exposure  to  the  air,  or  by  pressure  with  dry  lint.  If  the  bleeding  be 
excessive,  it  may  be  necessary  to  touch  the  spot  with  nitrate  of  silver 
or  the  perchloride  of  iron,  or  even  to  close  the  edges  of  the  little  wound 
with  a  delicate  twisted  suture.  Leeches  may  be  applied  to  the  inside  ol 
the  various  mucous  outlets  of  the  body  through  appropriate  specula. 

Cupping  is  a  convenient  mode  of  employing  local  depletion.  The  cap 
is  first  applied  so  as  to  invite  the  blood  from  the  deeper  parts  to  the 
cutaneous  surface;  this  is  done  by  atmospheric  pressure,  the  air  in  the 
cup  being  exhausted  by  means  of  a  portable  air-pump,  or  an  elastic  bulb 
of  vulcanized  India-rubber ;  or,  in  the  absence  of  these,  sufficient  rarefao* 
tion  may  be  produced  by  introducing  the  fiame  of  a  spirit-lamp  for  a  few 
seconds  iuto  the  interior  of  the  cup,  which  is  then  quickly  applied.  The 
scarificator  is  provided  with  a  number  of  blades  which  are  projected  by 
means  of  a  spring,  and  which  can  be  set  so  as  to  cut  more 
or  less  deeply,  as  may  be  required.  The  cup  is  first  em- 
ployed so  as  to  produce  superficial  congestion ;  it  is  then 
removed,  and  the  scarificator  instantly  applied,  and  As 
quickly  as  possible  replaced  again  by  the  cup,  into  which 
the  blood  will  continue  to  flow  until  the  vacuum  is  de* 
stroyed  by  the  internal  becoming  equal  to  the  external 
pressure.  Dry  cupping  is  effected  by  the  use  of  the  cup 
without  the  scarificator ;  it  may  be  employed  as  a  deriva- 
tive in  cases  in  which  depletion  is  not  indicated.  M.  Junot 
has  introduced  an  apparatus  consisting  of  a  pump,  the 
cylinder  of  which  is  large  enough  to  embrace  a  whole 
limb :  it  is  made  air-tight  by  means  of  a  wide  India-rubbei 
band,  and  serves  to  dry-cup,  as  it  were,  the  whole  limb  at 
once.  Its  inventor  claims  that  it  gives  the  benefits  ol 
general  depletion,  without  the  e^ils  attending  the  loss  of 
blood,  but  though  the  instrument  is  certainly  ingenious, 
I  am  not  aware  that  it  has  been  found  of  much  practical 
utility.  Under  the  name  of  mechanical  leeches^  small 
Instruments  are  sold   which  combine  in  one  a  cup,  an 

^ exhausting  apparatus,  and  a  scarificator:   they  may  be 

HechADicai  leech,  uscd  whcu  it  is  dcsircd  to  draw  blood  from  a  very  limited 
area,  and  when  ordinary  leeches  cannot  be  obtained. 
Puncturation  occupies  a  position  midway  between  cupping  and  scari- 
fication. It  is  best  done  with  the  point  of  a  sharp  scalpel  or  bistoury, 
and,  in  addition  to  its  depletory  effect,  is  often  serviceable  by  relieving 
tension.  It  is  principally  used  in  cases  of  diffuse  areolar  inflammation 
or  of  erysipelas.    The  punctures  may  often  be  advantageously  extended 


Fig.  24. 


TBANSFUSIOK   OF   BLOOD. 


89 


»lliiilled  incUioDS,  but  should  not  penetrate  deeper  than  the  Bubcuta- 

H^tbtoe.     A  form  of  puncturation  which  is  often  employed  by  the 

I  prtiCtiUoner  is  **  lancing  the  gyms^^^  in  eases  of  diflleult  dentition, 

ton Venesection,  or  phlebotomy,  consists,  as  its  name  implies, 

^MliiMsion  of  a  vein ;  it  is  the  ordinary  operation  by  which  general 
Mnfding  is  effected.  It  may  be  done  with  a  bistoury,  with  an  ordinary 
ttaaMtac«t,  or  with  a  spring-lancet  or  fleam.  On  the  very  few  occa- 
iloiion  which  I  have  had  recourse  to  venesection^  I  have  employed  a 
ihttple  laocct,  and  believe  it  to  be  as  convenient  and  perhaps  safer  than 
%ur  other  inatrument.  In  this  country,  and  in  England,  bleeding  is 
ftlmoit  always  done  from  one  of  the  veins  at  the  bend  of  the  arm,  pre* 
fmljlj  the  median -cephalic,  as  its  course  is  further  from  the  line  of 
llicbniriiial  artery  than  that  of  the  median-basilic.  In  France  bleeding 
ii  occasionally  practised  from  the  veins  of  the  foot.  To  prepare  a 
juticnt  for  bleeding,  the  upper  arm  should  be  surrounded  with  a  fillet 
or  folded  handkerchief,  so  as  to  interrupt  the  venous  but  not  the  arterial 
dpculition,  and  thus  render  the  superficial  veins  full  and  prominent ; 
thesitliog  posture  is  usually  the  best,  and  the  patient  may  grasp  a  sticky 
to  6t«jdy  the  limb,  which  is  held  out  in  a  semisupine  position.  The 
opding  in  the  vein  should  be  made  with  an  oblique  puncture,  the  lancet 
ottiagitB  way  out,  as  it  is  withdrawn.  The  vein  should  be  compressed 
'*  Jlhe  point  of  section  with  the  thumb  of  the  surgeon's  left  hand, 
nt!l  the  cut  U  completed,  that  a  premature  gush  of  blood  may  not 
i  the  seat  of  operation.  If  the  blood  flow  sluggishlj^  the  pafient 
i(lirecte<l  to  alternately  increase  and  relax  his  grasp  of  the  stick 
Idicholdit,  the  action  of  the  muscles  of  the  forearm  tending  to  increase 
I  tht  npidity  of  the  flow  of  blood.  The  bleeding  will  usually  cease  at  once 
1  the  removal  of  the  fillet,  when  the  wound  may  be  lightly  dressed 
lilliiaaU  compress  and  a  figure  of  8  bandage.  When  bleeding  is 
Aon U the  foot,  the  saphena  vein  is  opened  above  the  inner  malleolus. 
Sonithiief  the  txternal  jugular  vein  is  opened  in  cases  of  apoplexy,  or 
ifi  cMdrun  when  the  arm  is  very  fat;  a  compress  is  placed  over  the 
i^du  iauDc^Hately  above  the  clavicle,  and  the  vessel  is  opened  where  it 
9mm  tbc  stemo-clcido^mastoid  muscle :  the  chief  risk  in  this  operation 
bftonthe  admission  of  air  into  the  vein. 

h^sri'^tomy  is  practised  on  the  temporal  artery,  or  preferably  on  its 
wteior  branch,  above  the  outer  angle  of  the  eyebrow ;  the  section  should 
^  nidt  obliqaely  with  a  sharp  bistoury,  and,  when  enough  blood  has 
Nw  dziwo.  fihotUd  be  made  complete,  so  as  to  allow  the  ends  of  the 
^wd  to  retract*    A  firm  compress  and  bandage  should  then  be  applied. 

IVuiiftiBlon  of  Blood. — This  operation  maybe  sometimes  required 
ii  Oio  of  profu<;e  hemorrhage,  as  in  flooding  during  or  after  labor, 
lift  cW**f  pr<H^utioa8  necdssary  are  to  prevent  the  blood  from  coagu- 
ta«B^'  ^  is  injected,  and  to  avoid  introducing  air  into  the  patient's 

th,  r  om  a  healthy  bystander  is  drawn  into  a  tumbler,  kept  at 

*^ temp«raiare  of  the  body  by  being  surrounded  with  warm  water,  and 
kii»^bcien  defibrinated  by  "  whipping*'  with  a  glass  rod,  table-fork,  or 
'tker  convenient  implement,  is  injected,  in  quantities  of  two  fluidouoces 
itttim^'  T^v  m4>ans  of  an  onlinary  syringe  (or,  as  advised  by  McDonnell 
<»f  Di.  AS8  pipette),  into  the  median-basilic  vein,  which  has  been 

^^!^^^i^  xai.i  bar©  \  the  whole  amount  injected  should  not  exceed  threc- 
lM«r«  of  a  plot  to  a  pint.  By  using  a  syringe  with  a  sharp-pointed 
Mtte,  the  vititi  may  be  injected  without  having  been  previously  exposed. 
'M  QiOss  hAs  devlse^l  an  ingenious  apparatus,  by  which  the  blood  ta 
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made  to  flow  into  an  exhausted  receiver,  and  thence  b^^  a  gtiTii-^h 
tube  directly  into  the  patient's  vein,  while  M.  Maisonneuve  uses  a&impl 
flexible  tube  with  a  bulb  provided  with  valves,  so  as  to  pump  the  him 
directl}^  from  one  vein  into  the  other.  Arterial  transfusion^  or  the  inje^ 
tion  of  defihrinated  blood  into  the  radial  or  posterior  tibial  artery  J 
recommended  by  Hueter  as  preferable  to  the  ordinary  procedure.  Salin 
irijectionH  into  the  veins  have  been  tried  with  some  success  in  cases  i 
cholera  collapse. 


CHAPTER  V. 

AMPUTATIONS. 

It  is  often  said,  by  unreflecting  persons,  that  amputation  is  the  opprt 
brium  of  surgery,  and  indeed  the  proposal  to  cut  ofl'a  limh  must  he( 
side  red  as  an  ackoowledgoient  of  failure  on  the  part  of  the  surgeon 
effect  a  cure  in  any  other  way.  But  when  we  consider  that  an  araputi 
tion  is  never  done  except  with  a  view  of  saving  life,  which  is  more  o^ 
less  endangered,  or  to  remove  what  is  no  longer  of  service,  but  a  mer^ 
uscl06s  and  troublesome  appendage,  it  must  be  confessed  that  no  opera-" 
tion  can  more  truly  deserve  the  name  of  conservative;  **the  human^ 
operation^'  it  was  called  by  some  of  the  older  surgical  writers,  and  it> 
is  probable  that  there  is  no  other  procedure  in  the  whole  range  of  ope-^ 
rative  surgery  which  has  saved  so  many  lives  and  obviated  so  much 
su fleering  as  this- 

The  word  "  amputation,'*  as  now  used,  is  generally  understood  to 
apply  to  the  removal  of  a  limb,  though  we  still  speak  of  amputating  the 
penis,  and  some  writers  employ  the  term  also  for  excision  of  the  breast. 
A  limb  may  be  amputated  through  its  bones  or  through  its  joints;  the 
former  operation  is  an  amputation  in  the  continuity  of  the  limb,  or 
simply  an  amputation  ;  the  latter  an  amputation  in  the  contiguity^  a  dis- 
articulaUon^  or  an  exarticulation. 

History. — The  ancients  generally  amputated  merely  through  parts 
already  dead,  probably  from  fear  of  hemorrhage,  to  control  which  they 
had  very  imperfect  if  any  means-  It  ia  probable,  however,  that  Celsus, 
who  lived  about  the  beginning  of  the  Christian  era,  was  in  the  habit  of 
amputating  through  living  structures,  and  he  also  divided  the  bone  at  a 
higher  level  than  the  soft  parts  {thus  anticipating  in  some  degree  the 
modern  circular  operation) ;  he  was  acquainted  with  the  use  of  the  liga- 
ture, but  whether  or  not  he  applied  it  to  the  vessels  after  amputation,  is 
not  quite  certain.  The  use  of  a  fillet  to  control  the  circulation,  beforo 
amputating,  is  due  to  Archigenes,  who,  however,  neglected  the  prelimi- 
nary dissection  of  the  soft  parts,  divifling  the  entire  limb  at  tlie  same 
level,  and  using  a  hot  iron  to  arrest  the  bleeding,  ITntil  tlie  latter  part 
of  the  seventeenth  century,  there  was  little  improvement  upon  these 
rude  procedures;  Pare  had  indeed  introduced  the  ligature,  but  it  was 
not  generally  adopted,  and  amputations  were  still  done  in  essentially 
the  same  way  that  was  prescribed  by  Galen  and  his  followers.  Many 
surgeons  dreaded  to  cut  through  living  parts  at  all,  and  others  sought 
to  prevent  bleeding  by  the  use  of  heated  knives.    The  first  tourniquet 
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was  introduced  by  Morel,  in  1674,  and  a  few  j'ears  later  an  English  sur- 
geon, named  Young,  devised,  apparently  independently,  a  similar  con- 
trivance.  These  early  tourniquets  consisted  merely  of  a  fillet  twisted 
with  a  stick,  very  much,  in  fact,  like  the  simple  apparatus  which  is  now 
known  as  the  Spanish  windlass.  Morel's  tourniquet  was  subsequently 
improved  by  the  celebrated  Petit,  and  the  instrument  which  he  devised 
is  essentially  that  which  is  used  at  the  present  day.  This  illustrious 
Frenchman,  and  the  English  Cheselden,  about  the  same  time  began  to 
operate  by  a  double  incision,  in  which,  however,  according  to  Yelpeau, 
tbey  were  anticipated  by  Maggi  (1552),  cutting  first  the  skin  and  sub- 
cutaneous fascia,  and  then  the  muscular  tissue  and  bone  at  a  higher 
level.  Louis,  on  the  other  hand,  returned  to  Celsus'  plan,  and  cut  down 
at  once  to  the  bone,^  which  he  then  divided  higher  up  ;  he  also  employed 
digital  pressure  in  place  of  the  tourniquet,  believing  that  the  latter  inter- 
fered with  the  retraction  of  the  muscles.  The  modern  circular  operation, 
a  combination  of  Petit's  and  Cheselden 's  with  that  of  Louis,  was  per- 
fected by  Benjamin  Bell  and  Hey  in  Great  Britain,  and  by  Desault  in 
France,  towards  the  latter  part  of  the  last  century.  Another  form  of 
circular  amputation  was  practised  by  Alanson,  who,  after  dividing  the 
skin,  attempted  to  cut  the  muscles  into  the  shape  of  a  hollow  cone,  by  a 
sweep  of  the  knife  held  in  an  oblique  position.  Other  operators,  how- 
ever, did  not  succeed  in  carrying  out  Alanson 's  instructions  (the  almost 
inevitable  result  of  his  operation,  according  to  his  opponents,  being  a 
spiral  incision  which  would  terminate  at  a  higher  point  than  its  com- 
mencement), and  the  ^^  triple  incision"  of  Hey  soon  became  the  common 
English  operation,  though  Alanson's  was  still  successfully  practised  by 
Dupuytren  and  others  in  France.  In  the  meanwhile,  amputation  by 
means  of  a  flap,  cut  from  without  inwards,  was  introduced,  or,  according 
to  Yelpeau,  reintroduced,  by  Lowdham  and  Young  in  England,  and 
shortly  afterwards  the  formation  of  a  flap  by  transfixion,  by  Yerduin  of 
Amsterdam.  The  flap  operation  was  subsequently  improved  by  several 
other  surgeons,  and  was  finally  adopted  and  brought  into  common  use 
by  the  labors  of  Liston  and  Outhrie  in  England,  of  Klein  and  Langen- 
beck  in  Germany,  and  of  Dupuytren,  Larrey,  Roux,  and  some  others  in 
France.  All  the  diflerent  methods  of  amputating  may  be  considered  as 
mere  varieties  of  these  two  principal  modes,  the  flap  and  the  circular. 

Conditions  requiring  Amputation. — The  circumstances  which 
may  render  amputation  necessary  arc  manifold ;  they  will  be  fully  dis- 
cussed in  subsequent  chapters,  in  considering  the  various  injuries  and 
diseases  to  which  the  human  frame  is  liable.  I  may  here  briefly  enume- 
rate the  following,  as  the  principal  conditions  which  are  considered  to 
indicate  the  removal  of  a  limb. 

L  When  a  limb  is  torn  off  by  the  action  of  machinery  or  carried  away 
by  a  cannon-ball,  there  can  be  no  question  as  to  the  propriety  of  ampu- 
tation. The  operation  may  indeed  be  said  to  have  been  already  done  by 
the  accident  which  caused  the  injury,  and  all  that  remains  for  the  sur- 
geon to  do  is  to  put  the  wound  in  such  a  condition  as  to  promote  its 
healing,  and  insure  the  formation  of  a  well-shaped  stump. 

"  M.  Velpeau  states  that  Louis  divided  the  soft  parts  by  two  incisions  (Med. 
Operaioire^  t.  ii.  p.  353);  a  careful  examination  of  Louis'  three  memoirs  in  the 
Mem.  de  VAcad.  de  Chirurgie,  convinces  me,  however,  that  upon  this  point  M. 
Velpeau  is  wrong,  and  that  Mr.  Lister  (of  whose  excellent  paper  in  Holmes'  Syst 
of  Surgery  I  have  made  much  use  in  preparing  this  sketch)  is  correct  in  regarding 
Louis'  operation  as  essentially  the  same  as  that  of  Celsus. 


92  AMPUTATIONS. 

2.  Mortification^  when  the  gangrene  is  more  extensive  than  a  mere 
superficial  slough,  is  usually  a  cause  for  amputation.  The  ordinary 
rule,  and  a  very  sound  one  under  most  circumstances,  is  that  the  sur- 
geon should  not  operate  until  the  line  of  separation  is  well  established : 
thus,  in  the  form  of  gangrene  resulting  from  the  intensity  of  the  inflam* 
matory  process  (as  after  frost-bite),  no  operation  should  be  done  while 
the  mortification  is  still  extending,  but  the  surgeon  should  wait  until 
nature  herself  indicates  that  the  limit  of  the  destructive  process  has  been 
reached,  and  may  then  amputate  at  any  convenient  point  above  the  line 
of  separation.  On  the  other  hand,  in  the  strictly  local  forms  of  gan- 
grene resulting  from  direct  injury,  as  in  compound  fractures,  amputation 
should  be  performed  as  soon  as  the  signs  of  mortification  are  unequi- 
vocally manifested ;  delay  will  commonl}'  cause  the  loss  of  the  patient, 
before  time  has  been  afibrded  for  the  formation  of  an}'^  line  of  demarca- 
tion. There  is  another  class  of  cases,  principally  met  with  in  military 
practice,  which  often  demands  immediate  amputation.  This  is  where 
gangrene  follows  upon  an  arterial  lesion  at  a  distant  point,  as  in  morti- 
fication of  the  foot  from  a  wound  of  the  femoral  artery.  The  gangrene, 
in  such  cases,  first  shows  itself  by  a  change  in  the  color  of  the  affected 
part,  which  is  at  first  pale  and  tallowy,  and  subsequently  becomes  mot- 
tled and  streaked  ;  there  is  at  first  numbness,  followed  by  insensibility 
of  the  mortified  member.  In  such  cases,  I  think,  with  Mr.  Outhrie,  that 
while  the  gangrene  remains  limited  to  the  toes  or  foot,  it  is  right  to 
wait,  in  hopes  that  it  will  not  pass  further;  but  if  it  manifest  a  tendency 
to  spread  above  the  ankle,  amputation  should  be  at  once  performed  at 
the  point  where  experience  shows  that  the  morbid  action  is  likely  to 
cease,  that  is,  a  short  distance  below  the  knee.  In  a  similar  condition  of 
the  arm,  amputation  should  be  performed  at  the  shoulder-Joint.  With 
regard  to  the  dry  gangrene  which  attacks  the  extremities  of  old  persons, 
it  is  generally  advised  to  refrain  from  amputation  altogether,  from  tl>e 
fear  that  the  morbid  action  would  recur  in  the  stump ;  and,  indeed,  the 
constitutional  state  of  patients  thus  affected  is  usually  so  unfavora- 
ble for  any  operation,  that  the  surgeon  would  naturally  hesitate  about 
proposing  to  amputate.  It  has,  however,  been  suggested  that  as  this 
senile  gangrene,  often  at  least,  depends  on  arterial  obstruction,  a  better 
chance  would  be  afforded  by  amputating  high  up  in  the  thigh  than  by 
any  other  mode  of  treatment ;  and  this  plan  has  been  actually  put  in 
practice  by  James  of  Exeter,  and  some  others,  with  favorable  results.  It 
is  obvious,  however,  that  the  additional  risk  from  the  operation  itself 
would  be  so  great,  that  it  could  only  be  justifiable  in  exceptional  cases. 

Amputation  is  sometimes  required  in  cases  of  hospital  gangrene^ 
either  after  the  cessation  of  the  process,  on  account  of  the  extensive 
destruction  of  parts,  or  even  during  its  progress,  on  account  of  profuse 
hemorrhage  which  may  occur  from  the  opening  of  a  large  artery. 

3.  Amputation  is  sometimes  necessary  to  remedy  the  evils  produced 
by  exposure  to  heai  or  cold.  In  cases  of  frost-bite,  if  merely  the  fingers 
or  toes  are  affected,  it  is  better  to  allow  the  dead  parts  to  be  spontane- 
ously separated,  and  to  trim  off  the  stump  subsequently ;  if  the  mortifi- 
cation be  more  extensive,  amputation  may  be  done  through  the  dead 
tissues  (in  order  to  remove  a  useless  and  offensive  mass),  and  a  second 
amputation  be  performed  when  the  line  of  separation  has  been  clearly 
established.  In  cases  of  burn  or  scald,  it  is  proper  to  wait  until  the 
sloughs  have  spontaneously  come  away,  and  until  the  reparative  power 
of  nature  has  been  fully  tested,  when,  if  it  be  found  joyoUMtly  inadequate 
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to  the  Usk,  nn  amputation  maj  be  performed  with  the  best  prospects  of 
liiTorable  resalU 

i  Compound  fraclures  and  luxations  frequently  render  amputation 

iMCCftiary.     The  majority  of  primary  amputations  in  civil  liospitals  are 

for thete  accidents,  and  the  number  of  such  cases  which  recju ire  removal 

dtbe  limb  U  constantly  becoming  larger,  with  the  multiplication  of  rail- 

md  the  consequeut  increase  of  travel. 

5w  Ampatation  is  very  often  rendered  necessary  by  gunshot  injurins. 

fto  much  baa  been  done  of  late  years  to  save  limbs  in  military 

loe  by  the  introduction  of  excision  as  a  substitute  for  amputation, 

Iltbe  bitter  must  always  continue  to  be  a  frequent  operation  in  the 

biiitlt  of  the  army  surgeon ;  and,  indeed,  in  no  cases  is  it  more  truly 

tbe- humane  operation"  than  in  the  frightful  injuries  which  are  pro- 

docd  by  llw  missiles  of  warfare. 

C.  Varioun  ajf  fit  ions  of  the  hones  ayid  joints  require  removal  of  the  limb, 
TbtQQinber  of  cases  of  this  kind  which  are  now  submitted  to  amputation 
iik»pi>iiy  graduail}'  becoming  more  limited,  thanks  to  tlie  introduction 
of  excision  and  to  the  modern  improved  methods  of  treating  these 
loos  without  operation*  Still,  it  is  probable  that  there  will  alwaj^s 
&  certain  number  of  c^ses,  in  which  the  destruction  of  tissue  is  so 
txteitiive  that  nothing  short  of  amputation  will  avail  to  save  life. 

Ato|)Utation  is  required  in  certain  leaionn  of  arteries ;  thus,  if  the 

popliteal  artery  be  ruptured,  amputation  is  almost  always  indicated. 

A|iin,  ci^rtain  traumatic  aneurisms,  or  spontaneous  aneurisms  which 

Hft  liecome  diffuse,  are  more  safely  treated  by  amputation  than  in  any 

L  othtf  way. 

H  1  M&rbid  growths  may  render  amputation  imperative.  Even  non- 
B  Bi%QtDt  tumors  may,  from  their  size  or  other  circumstances,  call  for 
H  iCBBovil  of  the  affected  limb,  while  malignant  affections  of  the  extre- 
r    ttiiki,  impecially  if  the  bones  be   involved,  almost  always   demand 

iB|Nrtlti0D. 

>.  Trianuif  has  been  con&idered  a  cause   for   amputation,  and   the 

rli*m  hn^  occasionally  been  followed  by  recover}^  from  the  disease, 
of  the  profession  has,  however,  shown  that  amputation 
«ttrj  :dod  as  a  remedial  measure   under  such  circumstances, 

M^  '  Hi  would  now  think  it  right  to  add  the  risks  of  a  capital 

n  there  is  so  little  prospect  of  benefit  accruing;  if,  how- 
>n  was  in  any  case  otherwise  indicated,  the  occurrence  of 
4  he  an  additional  reason  for  the  performance  of  the  opera- 
.imputatioii  is  not  justifiable  in  cases  oT  hydrophobia^  nor  in  those 
-rm/f,  from  bites  of  serpents,  etc. 

amputation  may  be  required  for  the  relief  of  deformity ^ 
nral  or  acquired.   These  are  operations  of  t"om/>/ai>ance,  and 
for©  only  be  performed  with  the  limitations  specified  in  the 
oil  o|ieraiiona  in  generaL 

I&ilruments. — The  instruments  required  for  amputation  are  a 
'owftiquet  or  other  means  of  controlling  the  circulation,  kiuves  of 
^ttiwn  ihftpes  and  sizes,  saws,  boue-nipperH,  artery  forceps  and  tenacula, 
K^liita,  reimctors,  sutures  and  suture  needles,  and  scissors. 

Tmmiquet. — The  use  of  a  tourniquet  ii»  amputation  has  been  repro- 
BiM  tjv  tr.m*>  f'v.M'iient  surgeons,  among  others  by  the  late  Mr.  Guthrie, 
^  i)8  to  it  are  that  it  produces   a   certain  amount  of 


mo4 


VuUUjUll^^Ll'Jll, 


,  and  that  it  may  interfere  with  the  muscular  retrac- 
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tion  which  is  desirable  in  the  circular  operation.*    But  bj  taking  eu 
to  elevate  the  limb  before  screwing  up  the  tonmiqaet,  and  not  to  do  th 
latter  till  tlie  moment  before  making  the  incisions*  the  interference  wit 
the  return  of  venous  blood  is  so  slight  as  to  be  unimportant,  while  th 
difficult}'  as  regards  the  muscles  can  easily*  be  obviated  by  retrenchin} 
the  lx>ne  if  necessary  after  the  vessels  have  been  secured*  and  the  tounii 
quet  removed.     In  fact,  the  evils  of  this  instrument  are  more  appareo  i 
thau  real,  while  its  advantages  are  manifest  and  incontestable.  Guthrie 
and  Henuen  8i>eak  of  compressing  the  artery  with  one  hand  while  the 
amputation  is  done  with  the  other,  but  such  a  course  seems  to  me  more 
adapted  to  show  the  skill  and  fearlessness  of  the  surgeon  than  to  promote 
the  good  of  the  patient ;  safetj*  should  never  be  sacrificed  to  brilliancy,  and 
there  can  be  no  question  that  a  well-applied  tourniquet  renders  an  ampu- 
tation safer  than  the  best  directed  manual  pressure ;  for  while  the  latter^ 

can  onlv  check  the  flow  of  bio 


Petlt's  tourniquet. 


through  the  main  vesseL  a  tourni- 
quet controls  all  the  arteries  at=^- 
once,  and  it  is  often  the  smallei — 
vessels    that     give    the     most 
trouble. 

The  best  tourniquet  for  ordi- 
nary use  is  that  known  as  Petit 's, 
from  having  been  introduced  by 
the  celebrated  French  surgeon  of 
that  name.  It  consists  of  two 
metal  plates,  the  distance  be- 
tween which  is  regulated  by  a 
screw,  with  a  strong  linen  or  sUk 
strap  pro^ided  with  a  buckle.  It 
is  thus  applied:  a  few  turns  of  a 
roller  arc  passed  around  the  limb, 
and  a  firm  pad  or  compress  thus 
secured  immediately  over  the 
main  artery.  Upon  this  pad  is 
placed  the  lower  plate  of  the 
tourniquet  so  that  the  artery  is 
held  between  this  plate  and  the 
bone,  and  the  strap  is  buckled 
tightly  enough  to  keep  the  instru- 


ment in  place.  When  the  surgeon  is  ready  to  make  his  incision,  the  screw 
is  turned  so  as  to  separate  the  plates  and  thus  tighten  the  strap  till  the 
arterial  circulation  is  entirely  checked.  It  is  often  said  that,  provided 
the  compress  is  placed  over  the  arter3',it  makes  no  difference  to  what  part 
of  the  limb  the  tourniquet  plate  is  applied :  this  is  a  mistake,  and  a  mo- 
ment's reflection  will  show  that  it  is  so :  the  mechanism  of  the  tourniquet 
is  such  that  it  makes  direct  pressure  at  two  points  only,  viz.,  immediately 
below  the  plate,  and  at  a  point  diametrically  opposite ;  at  every  other 
point  of  the  circumference  th^  pressure  exerted  by  tightening  the  strap 
is  oblique  or  gliding.  Hence,  unless  the  plate  be  immediately  over  the 
artery  or  diametrically  opposite  to  it,  the  effect  of  turning  the  screw  will 
1)e  inevitably  to  push  the  vessel  more  or  less  to  one  side,  and  thus  the 

•  It  has  been  recently  maintained  that  pyamia  is  caused  by  the  use  of  the  tourni- 
quet, which  is  supposed  to  cause  venous  thrombosis  at  the  point  of  application;  but 
all  that  is  known  of  the  circumstances  under  which  pyamia  occurs  discountenances 
such  an  idea. 


IKSTEtTMENTS- 

vrctkilioo  may  not  be  controlled,  though  the  instrumoDt  be  applied  as 
dgtrtly  as  possible.     licnce^  as  a  rule,  the  tourniqiiet  [>late  shoiikl  go  im- 


T\g.U, 


Fig,  27. 


ffttlth  irtadlAM. 


filfisiifouri  toorttiritift:  fli»  the  point  rirroaut^r 
j»r*Miire;  b,  the  pftd  vUlch  nel*  dlrectl/  on  th« 


rig,  28. 


Fig.  80. 


Miitdjr orer  the  artery:  where  this  is  not  practicable, as  in  the  ease  of 
UwatillAor  the  popliteal  space,  it  should  be  placed  at  a  point  diaroetri- 
1     flilljcfipofitle. 


Yarioas  other  forms  of  tour- 
niquet have  been  devised,  but 
none  of  thera  approach  in  value 
t^  that  of  Petit.  The  ordinary 
fHd  Umrnifimi^  as  it  is  called, 
consists  merely  of  a  strap  and 
buckle  with  a  pad  to  go  over  the 
vessel;  it  is  no  better  than  the 
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common  garret^  or  Spanish  windlass  (Fig.  26),  made  with  a  stick  and 
handkerchief.  Other  forms  are  the  horseshoe  or  Signoronfs  toumiquH 
(Fig.  27),  Skeys  tourniquet  (Fig.  28),  and  the  various  artery  compressors^ 
which  are  designed  so  as  not  to  control  the  smaller  vessels;  however 
useful  these  may  be  for  cases  of  aneurism  or  accidental  hemorrhage^ 
they  are  not,  I  tliink,  as  good  as  Fetit's  instrument  for  employment  in 
ordinary  amputations.  In  certain  special  operations,  however,  these  are 
very  valuable ;  thus  hip-joint  amputation  is  shorn  of  half  its  terrors  by 
the  use  of  Skey's  tourniquet  or  Lister's  aorta-compressor  (Fig.  29). 

Amputating  Knives. — Formerly  surgeons  used  for  the  circular  opera- 
tion a  knife  with  but  one  edge  and  a  very  heavy  back,  shaped  somewhat 

Fig.  80. 


Ampatating  kolfe. 


like  a  sickle;  the  modern  amputating  knives,  however,  which  are  adapted 
for  either  the  circular  or  the  flap  operatioq,  have  a  sharp  point,  and  are 

¥\g.  81. 


CaUin  or  doable-«dged  knife. 

usually  double^dged  for  an  inch  or  two  at  the  extremity.  The  length 
of  the  knife  should  be  about  one  and  a  half  times  the  diameter  of  the 
limb  to  be  removed,  and  its  breadth  from  three-eighths  to  three-quarters 
of  an  inch.  Thus,  a  knife  with  a  cutting  edge  eight  or  nine  inches  long 
will  answer  for  most  amputations  of  the  thigh,  while  one  with  an  edge 
of  six  or  seven  inches  will  do  for  smaller  limbs.  Double^dged  catlins 
(Fig.  31)  are  used  principally  for  the  leg  and  fore- 
Fig.  33.  Fig.  33.  arm,  and  are  convenient  in  freeing  the  interosseous 
space  for  the  application  of  the  saw;  their  width 
should  not  exceed  three-eighths  of  an  inch.  Be- 
sides the  ordinary  amputating  knives,  the  surgeon 
should  have  at  hand  one  or  two  strong  scalpels  or 
bistouries  (Figs.  32  and  33),  about  three  inches 
long,  while  for  smaller  amputations,  as  of  the  fin- 
gers, a  very  slender  knife  with  a  heavy  back  will  be 
found  convenient.  The  blade  of  such  a  knife 
should  be  about  two  inches  long  and  an  eighth  of 
an  inch  wide.  The  measurements  which  I  have 
given  are  rather  smaller  than  those  usually  di- 
rei^teil,  but  are,  I  think,  such  as  will  be  found  satis- 
factory in  most  cases;  for  my  own  part,  I  much 
prefer  a  small  knife  to  a  large  one,  and  am,  indeed, 
in  the  habit  of  using  a  three-inch  blade  for  the 
largest  limbs,  having  found  it  quite  ample  even  for 
amputation  at  the  hip-joint.  The  handles  of  am-' 
putating  knives  should  be  of  rough  ebony,  which 
is  less  likely  to  slip  when  bloody  than  either  lK>ne 
or  ivory. 


Bistoorj. 


Sotlpel. 
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u — The  amputattng  saw  should  be  about  ten  inches  long  by  two 
'limlf  iride;  it  should  be  strong,  with  a  heavy  back  so  as  to  give 
idditioiiftl  firmness,  and  the  teeth  not  too  widely  set,  but  just  enough  to 
pie  I  tut  bioding.  For  operations  about  the  hand  or  foot,  a  small  saw 
%ldi  m  mormble  back  (Fig.  34 1  will  often  be  found  useful. 

^     h-nippers  or  CuHing  Pliers  may  be  used  in  amputating  the  pha- 
f  or  fer  flmoothing  olf  any  rough  edges  left  by  the  saw  in  larger 


QfRitiotts.  Ten  to  twelve  inches  is  a  good  length,  of  which  the  blades 
'Inot  occupy  more  than  two  inches;  the  blades,  which  are  sharp, 
I  be  let  at  an  obtuse  angle  with  the  handles,  which  must  be  very 
ilnmgijid  roughened  to  prevent  the  hand  slipping. 

Fig.  35. 


Artery  rompa  do«lBg  bj  tbdr  own  •prtDg. 
Fig.  37. 


irt*ry  P&rcepa  and  T^nactda  are  used  in  taking  up  the  vessels;  the 
lM«t  form  of  forceps  is  essentially  that  invented  by  Liston,  and  known 
i#tlit*^biilI'dog  forc45ps;" 
tte  bUdea  should  be  ex-  ^^^'  ^' 

oM  a  short  distance 
ibon  the  points,  that 
.  ^  iigaliire  may  easily 
f*lip  over  without  includ- 
jigtb«  iQ^tniiiieut  itself 
i*  U»  knot ;  they  may 
hlaad*  la  r«iten  with  a 
cilfl,  or,  wbtch  I  think 
'  ^ett«rt  b€  provided 
"til  iipfiog  which  keeps 
tbon  cloaed  except  when 
Ofiiwd  by  pressure  of  the 
^t^^cmi  fingers.  The 
'MMfttsi  or  sharp  hook 
vut  be  of  sufficient  size 
ndbgt  tUghtly  curved; 

^  b  aot  A»  good  an  instrument  &9  the  forceps  for  most  oases,  but  is 
msftitiifes  useful,  especially  where  the  parts  are  matted  together  by  in- 
littasltoiiy  and  the  arterj*  cannot  be  separated  by  the  forceps ;  some- 
^teiitis  necessary  to  take  up  a  little  mass  of  muscle  or  areolar  tissue 
^  Ivo  kmaenla^  and  throw  a  Ligature  around  the  whole.  Though  I 
■Xiasver  aeeo  any  harm  result  from  this  ligature  en  masse^  it  should 
I  ^  bt  pcaciisecl  when  it  can  be  avoided,  and,  as  far  as  possible,  each 
n     ^■iii  iboald  be  drawn  from  its  sheath  and  tied  separately. 

L 


Teiueiilfin,  or  ib^Tp  book,  wberebj  the  ikrtortal  oHRe«it 
picked  out. 
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Fig.  88. 


The  reef-knot. 


Ligatures  may  be  made  of  a  variety  of  materials,  such  as  catgat, 
horscjbair,  iron  or  silver  wire,  or  more  commonly,  and  I  think  better, 
of  fine  whip-cord  or  strong  sewing-silk.  The  silk  should  be  cut  into 
lengths  of  about  eighteen  inches,  and  must  be  well  waxed  to  fit  it  for  use. 
The  ordinary  skein  of  silk  contains  about  six  yards,  and  is  thus  safllcient 
for  twelve  ligatures.  In  ordinary  amputations  the  number  of  vessels 
requiring  ligature  is  about  six  or  seven,  but  if  there  has  been  inflamma- 
tion, causing  enlargement  of  the  small  arteries,  as  many  as  twenty  or 
t wen t3'-five  ligatures  ma}'  be  necessary.  The  artery  having  been  drawn 
out  of  its  sheath  by  the  forceps  or  tenaculum,  the  ligature  is  thrown 

around  it  and  secured  by  what  is  called  the 
reef-knot,  the  peculiarities  of  which  can  be 
better  understood  from  the  annexed  cut 
than  from  any  description.  It  is  usual  after 
tightening  the  knot  to  cut  off  one  end  of 
the  ligature,  allowing  the  other  to  hang  out 
at  the  wound.  It  is  convenient  to  retain 
both  ends  of  the  ligature  which  surrounds 
the  main  artery^  knotting  them  together  for 
purposes  of  distinction.  Short-cut  ligatures 
were  very  highly  commended  by  Hennen 
and  others  at  the  beginning  of  this  centary, 
but  are  now,  I  believe,  generally  abandoned.  I  have  occasionally  used 
them,  but  have  rarely  found  any  benefit  from  their  employment,  the 
knot  almost  never  becoming  encysted,  but  coming  away  sooner  or  later 
as  a  foreign  body.  Their  use  has,  however,  recently  been  successfully 
revived  by  Prof.  Lister  and  Mr.  Maunder,  in  connection  with  the  anti- 
septic method  of  the  former;  they  have  thus  secured  such  large  arteries 
as  the  external  iliac  and  the  common  carotid.  Some  surgeons  apply  a 
single  knot  only  to  small  vessels.  I  see  no  advantage  in  this  plan, 
which  is  certainly  not  so  safe  as  the  use  of  the  common  reef-knot. 
Acupressure  may  be  used  to  secure  arteries  after  amputation,  as  may 
various  ingenious  modifications  of  acupressure,  in  which  a  wire  is  used 
instead  of  a  needle;  these  will  be  considered  in  the  chapter  on  wounds 
of  arteries. 

The  Betrador  consists  of  a  piece  of  muslin  six  to  eight  inches  wide, 
one  end  of  which  is  split  into  two  tails  for  the  thigh  or  arm,  and  into 

three  for  the  leg  or  forearm.    It 
^*^-  ^^'  is  applied  around  the  bone  or 

bones  to  keep  the  soft  tissues 
from  being  injured  by  the  saw, 
and  to  prevent  bone  dust  from 
being  caught  among  the  mus- 
cles, an  occurrence  which  would 
greatly  interfere  with  the  rapidity 
of  the  healing  process. 

The  Sutures  may  be  applied 
with  the  ordinary  "surgeon's 
needle,"  which  for  use  in  stumps 
should  be  large,  strong,  and  but 
slightly  curved;  or,  if  the  flaps  be  very  thick,  a  needle,  mounted  in  a 
handle  and  with  the  eye  near  the  point,  such  as  is  used  in  the  operation 
of  strangulating  a  najvus,  will  be  found  convenient.  The  best  material 
for  the  suture  is,  I  think,  lead  wire,  though  this  is  a  matter  which  may 
be  safely  left  to  the  fancy  of  the  operator. 


Surgical  needles. 


OPERATIVE    PROCEDURES 


taor«  mre  oMd  to  cut  the  ligatures  and  sutures,  or  to  retreuch  any 
nerves,  tendoas,  or  masses  of  fascia. 

Operati'v^e  Procedures. — ^Thc  various  modes  of  amputating  may 
f  eoiiiiitleiXHl  as  luere  modificatioos  of  the  two  original  forms  of  the 
iratton,  Ibe  circular  and  the  flap;  thus  the  oval  operatiou,  or  that  of 
iMIen,  18  based  upon  the  circular,  while  the  ditferei>^  methods  of 
Je^St^lillot,  Teale,  Lee,  etc,  are  but  varieties  of  the  Qap  operation. 
\ — An  amputation  by  the  circular  method  is  thus 
jcsia  havijjg  been  induced,  and  the  seat  of  operation 
I,  the  patient  is  brought  to  the  side  or  the  foot  of  the 
>  that  the  limb  to  be  removed  projects  well  over  the 
Ihe  circulation  should  be  controlled  by  means  of  a  tourniquet  or 
iiui:d  |jri^^§ure  exercised  by  an  assistant,  while  another  assistant 
■  L'd  limb  in  such  a  position  as  is  convenient  for  the  operator. 

fU..v,  -...-uld  stand  so  that  his  left  hand  will  be  towards  the  patients 
troDk;  thos^  in  amputating  the  rigfU  leg  the  surgeon  stands  on  the 
jrtki*'  -■:'■*'  si<le,  while  in  removing  the  left  leg  he  stands  between  the 
pili«  The  surgeon  then,  steadying  and  drawing  upwards  the 

riU&vim  uiyy  let!  band,  slightly  stoops,  and  carries  his  right  band,  which 

Fig.  40. 


AApuUtloa  Itf  etreoUj-  uetbod. 
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ii  ft  Imife  of  i9ufl!cient  kngtb,  around  the  patient's  limb,  so  that  the 
towards  his  own  face.  Pressing  the  heel  of  the  knife 
lie  makes  a  circular  sweep  around  the  Urab,  rising  as 
J,  ami  thus  being  enabled  to  complete  the  whole  or  at  least  the 
P'iter  part  of  the  cutaneous  Incision  with  one  motion;  a  few  light 
^^'Kltoi  of  the  knife  wHl  now  allow  considerable  retraction  of  the  skin, 
JjJ^f  if  the  limb  be  blender,  this  degree  of  retraction  may  be  sulBcient. 
'l^llnit  incision  must  completely  divide  all  the  structures  down  to  the 
.ttaicfe.  If  the  skin  have  not  retracted  sufficiently,  the  surgeon  now, 
[^r  with  the  same  knife  or  with  an  ordinary  scali>cl,  rapidly  dissects 
^CHIf  of  akin  and  fascia,  alM>ut  half  as  long  as  the  limb  is  thick.  In 
[  tliia,  care  must  be  taken  to  cut  always  towards  the  muscles ;  neglect 
(rule  will  cause  division  of  the  cutaneous  vessels  and  consetiuent 
Wag  of  th«*  part  Having  done  this,  the  operator  grasps  the  cuff  of 
S~if*th  his  1^  i,  and,  with  the  large  knife,  makes  another  circular 

> It  the  paiij  cutTs  reflection,  through  all  the  muscles  and  down 
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to  the  bone.  A  wide  gap  is  usually  immediatel}'  produced  by  the  retrac- 
tion of  the  cut  muscles;  if  it  be  not  sufficient,  however,  the  surgeon 
quickly  separates  the  muscular  structures  from  their  periosteal  attach- 
ments with  the  finger  or  the  handle  of  a  scalpel,  pressing  them  back  and 
thus  cleaning  the  bone  for  the  space  of  about  two  inches.  If  the  limb 
contain  two  bones,  the  interosseous  tissues  must  be  divided  with  a  double- 
edged  knife  oir  with  the  ordinary  scalpel.  The  retractor  being  applied 
and  firmly  drawn  upwards,  the  bone  is  now  to  be  sawn  at  the  highest 
point  exposed.  It  is  well  first  to  divide  the  periosteum  with  a  knife, 
and  to  use  the  saw  lightly  at  first,  so  as  to  avoid  splintering.  The  saw 
should  be  held  vertically,  and  if  two  bones  are  to  be  divided,  they  should 
be  sawn  together.  The  assistant  who  holds  the  limb  must  exercise  care 
to  keep  it  in  such  a  position  as  neither  to  interfere  with  the  action  of  the 
saw  nor  to  allow  the  bone  to  break  before  the  section  is  completed.  As 
soon  as  the  limb  is  removed  the  surgeon  secures  the  vessels,  momentarily 
loosening  the  tourniquet,  if  necessary,  that  the  gush  of  blood  may  indi- 
cate the  position  of  the  smaller  arteries,  and,  when  all  bleeding  is  checked, 
proceeds  to  dress  the  stump.  If  any  projecting  spiculfe  have  been  left 
by  the  saw,  they  must  be  removed  with  strong  cutting  pliers,  and  any 
tendons  or  nerves  that  hang  out  from  the  stump  should  be  cut  short 
with  sharp  scissors.  The  skin  cuff  is  then  brought  together  with  sutures, 
so  as  to  convert  the  circular  into  a  linear  incision,  its  direction  being 
horizontal,  vertical,  or  oblique,  according  to  the  fancy  of  the  operator. 
It  is  well  to  apply  a  bandage  with  circular  turns  from  above  downwards, 
to  the  stump,  so  as  to  prevent  spasm  or  subsequent  muscular  retraction. 
Sometimes  great  difficulty  is  experienced  in  turning  up  the  skin  cuff, 
from  the  conical  shape  of  the  limb.  In  such  cases  the  surgeon  may  slit 
the  cuff  at  one  or  both  sides,  thus  converting  the  procedure  into  a  modi- 
fied flap  operation. 

Flap  Method. — Amputation  by  the  flap  method  is  susceptible  ^f  an 
almost  infinite  number  of  variations.  Thus  there  may  be  only  one  flap, 
more  commonly  two,  or  even  a  larger  number.  The  flaps  may  be  cut 
antero-posteriorly,  laterally,  or  obliquely ;  they  may  be  made  by  trans- 
flxing  the  limb  and  cutting  outwards,  or  may  be  shaped  from  without 
inwards,  or  one  may  be  made  by  transfixion  and  the  other  from  without. 
They  may  include  the  whole  thickness  of  tissue  down  to  the  bone,  or 
merely  the  skin  and  superficial  fascia,  or  they  may  embrace  the  super- 
ficial muscles,  while  the  deeper 
Fig.  41.  layer  is  divided  circularly  (S^il- 

lot).  Finally,  they  may  have  a 
curved  outline,  or  they  may  be 
rectangular. 

In  practising  the  ordinary 
double-fl^p  amputation,  the  sur- 
geon stands  as  for  the  circular 
amputation,  and  grasping  and 
slightly  lifting  the  tissue  which 
is  to  form  the  flap,  enters  the 
point  of  the  long  knife  at  the  side 
nearest  himself;  then  pushing  it 
across  and  around  the  bone  with 
a  decided  but  cautious  motion, 
and  slightly  raising  the  handle 
when  the  bone  is  passed ,  he  brings 

Ampotation  by  iiylero.poit«rior  flap  operation.  the    poiut    OUt  diametrically   Op- 
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H|liU  place  of  entrance.  Holding  the  blade  in  the  axis  of  the  Umb, 
^WD  slmpes  his  flap  by  cutting  at  first  downwards,  with  a  rapid  saw- 
iai; BOtioo,  and  then  obliquely  forwards.  Turning  up  the  flap,  he  re-enters 
tbt  knife  at  the  same  point  as  before,  carries  it  on  the  other  side  of  thu 
briDj^  it  oat  with  the  same  precautions  as  at  lirst,  and  ewts  his 
flap*  He  then  applies  the  retractor,  makes  a  circular  sweep  to 
ditidffffiy  remaining  fibres,  and  saws  the  bone  as  in  the  circular  operation. 
In  ?  -,  as  in  the  front  of  the  leg  where  the  bone  is  super- 

|mi  Irle  to  make  a  flap  by  transfixion,  and  in  any  part,  if 

I  he  flap  thus  made  is  unwieldy,  the  skin  retracting 
Li-eles,  which  project  and  interfere  with  the  closure  of 
the  wound.  Ueuee  it  is  often  better  to  make  at  least  one  flap  by  cutting 
from  without  inwards,  dividing  the  skin  and  superficial  fascia  by  the  first 
bdftioo.  End  the  museles  by  a  second,  at  a  higher  point. 
L  I&riew  of  the  wasting  and  gradual  disappearance  of  muscular  tissue, 
B  whiirh  always  take  place  in  a  stump,  some  surgeons  think  to  save  time 
^Lttitmublc  by  making  flaps  of  skin  only  ;  but,  apart  from  the  dtuiger  of 
^BBl^ing,  which  always  attends  these  long  skin  flaps,  unsupported  by 
■  liiclr,  Uic  resnlting  stump  is  not  so  serviceable,  for  though  the  true 
Mieulir  structure  does  indeed  disapiioar,  the  fibrous  sheath  of  the 
Boiek  rtnuuna,  becoming  condensed  into  a  thick  pad  which  forms  a 
wr  necwsary  covering  for  the  bone. 

la  miking  antero*posterior  flaps  by  transfixion,  the  anterior  one  should 
be  cut  flrst ;  if  the  flaps  are  shaped  from  without  inwards,  the  lower  should 
W  ftimved  first,  as  otherwise  the  blootl  from  the  first  incision  would  ol>- 
wift  the  line  of  the  second.  In  making  lateral  flaps,  the  outer  should 
^tb«  first  cut,  and,  generally,  it  may  be  stated  that  that  flap  should  be 

I  bit  formed  which  does  not  contain  the  principal  artery. 
I  hive  ailvised  that  for  the  flap  as  well  as  for  the  circular  operation 
ih'  hould  stand  with  his  Irfl  hiuid  towards  the  patient^s  trunk. 

Mail  .  however,  including  Air.  Liston  and  Mr.  Erichsen,  direct 

tbtvjtactly  the  opjHJsite  posture  should  l>e  assumed,  with  the  left  hand 
tm  tk  part  to  be  removed  (see  Fig.  4 1 ).  I  have  no  doubt  that  every  one 
^tlaA  t'  -on  moKt  convenient  to  which  he  is  most  accustomed; 

^t  oonsj'  s\hk'h  I  liave  recommended  to  be  the  best,  as  enabling 

^  operator  to  have  more  control  over  hemorrhage,  in  case  of  sudden 
*%jiiiv'  'if  thf  tourniquet  or  relaxation  of  his  assistant's  grasp. 

0  /. — The  oval  amputation  in  its  simplest  form  may  be  con- 

^h  .  „,  -  .i-cubir  oi>eration,  in  which  the  cuff  of  skin  has  been  slit  at 
^•id*,  and  ihe  angles  rounded  off.  In  this  form  it  is  used  for  disarticu- 
^00  tt  the  metaearpo-phalangeal  joints,  and,  with  a  slight  modification, 
^Witdtcji  Larrey's  welbknown  method  of  amputating  at  the  shoulder- 
)"^t  Another  form  of  the  oval  operation,  which  in  thi»  case  should 
^jjhff  bi*  called  elliptical,  is  particularl}^  adapted  to  the  knee  and 
"*  -joint#,  though  it  is  applied  by  the  French  to  other  parts  as  well, 
^ifirifcjon  in  tins  form  of  am|iutation  constitutes  a  perfect  elli|)se, 
I'iint  on  the  front  or  outside  of  the  limb;  the  resulting 
I  I  Tt*^Hf,  making  a  curved  cicatrix  and  furnishing  an 

!  tiimp. 

^J  ^        fion. — This  plan  seems  to  have  been  indepen- 

fe'  (lOut  the  same  time, by  Mn  Liston  and  Mr.  Syme.     It 

**}  AH  the  ordinary  circular  operation,  with  the  skin  cufl" 

^^  iid  the  angles  trimmed  off.    It  is  done  by  cutting  with 

-^•u*v  iv**ii%    .wo  short  curved  akin-flaps,  and  dividing  the  muscles 
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with  a  circular  sweep  of  the  instrument:  it  is  particularly  adapted  to 
amputations  through  very  muscular  limbs. 

Fig.  42. 


Modified  eircaUr  Amputation; 

Teale^s  Method  by  Rectangular  Flaps. — This  operation,  which  was  in- 
troduced and  systematized  by  Mr.  Teale,  of  Leeds,  about  fifteen  years  ago, 

undoubtedly  furnishes  a  most 
Fig.  48.  elegant  and  serviceable  stump. 

There  are  two  flaps  of  unequal 
length, the  shorter  always  con- 
taining the  main  vessel  or  ves- 
sels of  the  limb.  The  flaps  are 
of  equal  width,  but  while  one 
has  a  length  of  half  the  cir- 
Fiapi  In  Teaie*t  amputation.  cumferencc  of  the  limb  at  the 

point  where  the  saw  is  to  be 
applied,  the  other  is  but  one-quarter  as  long  (i.e.  one-eighth  of  the  cir- 
cumference). The  lines  of  the  flaps  should  be  marked  with  ink  or  crayon 
before  beginning  the  operation,  as  otherwise,  especially  in  dealing  with 
a  conical  limb,  it  is  almost  impossible  to  cut  the  long  flap  of  the  requi- 
site rectangular  shape.  Both  flaps  are  to  embrace  all  the  tissues  down 
to  the  bone,  and  the  long  flap,  which  is  in  shape  a  perfect  square,  is,  after 
sawing  the  bone,  folded  on  itself,  and  attached  by  points  of  suture  to  the 
short  flap.  The  advantages  of  this  mode  of  amputating  are  that  it  se- 
cures a  good  cushion  of  soft  parts  over  the  end  of  the  stump,  and  that 
the  resulting  cicatrix  is  entirely  withdrawn  from  the  line  of  pressure,  in 
adapting  an  artificial  limb :  its  disadvantage  is  that  if  used  ni>on  a  mus- 
cular limb,  it  requires  the  bone  to  be  divided  at  a  much  higher  point  than 
would  otherwise  be  necessary,  and  thus,  in  the  case  of  the  thigh  at  least, 
adds  much  to  the  gravity  of  the  operation.  Hence  it  has  been  suggested 
by  Prof.  Lister  to  alter  the  relative  dimensions  of  the  flaps,  making  the 
longer  of  just  suflScient  size  to  bring  the  cicatrix  out  of  the  line  of  pres- 
sure, while  its  diminished  length  is  compensated  for  by  increasing  that  of 
the  short  flap.  I  have  mj'self  employed  this  modified  form  of  Teale's 
operation  (keeping,  however,  the  rectangular  shape  of  the  flaps),  and 
have  found  it  to  answer  quite  as  well  as  the  original. 
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BelcUive  Merita  of  the  Different  Methods. — I  do  not  purpose  to  enter 
into  a  discussion  of  the  supposed  advantages  of  one  method  of  amputa- 
ting over  another,  believing  that  excellent  results  may  be  obtamed  by  any 
of  these  plans,  and  that  the  difference  in  the  results  of  amputation  in 
the  hands  of  various  operators  is  not  so  much  due  to  the  particular  pro- 
cedure employed,  as  to  the  judgment  displayed  in  selecting  cases  for  opera- 
tion, and  the  care  manifested  in  conducting  the  after-treatment.  When  I 
began  to  operate,  I  practised  one  or  other  form  of  the  flap  amputation 
almost  exclusively,  having  a  prejudice  against  the  circular  method,  which 
is  certainly  less  easy  of  execution  and  less  brilliant  than  the  other.  Dur- 
ing late  years,  however,  my  views  upon  this  point  liave  undergone  some 
modification,  and  I  now  prefer  the  circular  operation  in  certain  localities. 
The  surgeon  should  not,  I  think,  confine  himself  to  any  one  method  exclu- 
sively, but  should  vary  his  mode  of  operating  according  to  the  exigen- 
cies of  the  particular  case.  If  any  general  rule  were  to  be  given,  I 
should  say  that  the  circular  incision  or  Teale's  method  gives  the  best 
stumps  in  the  forearm,  the  modified  circular  in  the  upper-arm  and  the 
upper  part  of  the  thigh,  the  common  double-flap  operation  immediately 
above  and  below  the  knee,  the  circular  or  lateral-flap  in  tiie  lower  part 
of  the  leg,  and  the  oval  operation  at  the  joints.  The  points  to  be  con- 
sidered in  choosing  an  operation  for  any  particular  part  of  the  body  will 
be  referred  to  in  discussing  the  special  amputations. 

Simultaneous,  Synohronous,  or  Consecutive  Amputation. — 

It  occasionally  becomes  necessary,  in  cases  of  severe  ii\jury,  to  remove  two 
or  more  limbs  by  primary  amputation  at  the  same  time.  Sometimes  this 
has  been  done  by  two  surgeons  operating  simultaneously,  but  it  is  better 
for  one  to  do  both  amputations  consecutively,  beginning  with  the  limb 
that  is  most  severely  hurt.  Though  the  prognosis  of  these  double  ampu- 
tations is  always  unfavorable,  yet  recoveries  have  followed  with  suflScient 
fteqoency  to  justify  the  surgeon  in  having  recourse  to  the  knife,  when  the 
condition  of  the  patient  will  at  all  permit  it.  If  the  hemorrhage  can  be 
effectually  controlled  by  tourniquets,  it  is  better  to  remove  both  limbs 
before  stopping  to  take  up  any  vessels;  though  if  the  first  amputation 
hare  produced  much  depression,  it  maybe  necessary  to  pause  and  admin- 
ister restoratives  before  proceeding  to  the  second.  Perhaps  the  most 
remarkable  case  of  synchronous  amputation  on  record  is  that  done  by 
Dr.  Koehler,  of  Schuylkill  Haven,  Pennsylvania,  who  thus  removed  both 
legs  and  one  arm  from  a  boy  of  thirteen,  the  lad  making  an  excellent 
recovery  in  spite  of  this  severe  mutilation. 

Dressing  of  the  Stump. — After  an  amputation,  the  stump  should 
not  be  dressed  until  all  hemorrhage  has  ceased.  Sometimes  after  all  the 
recognizable  vessels  have  been  secured,  a  troublesome  oozing  continues 
from  the  face  of  the  stump ;  this  is  usually  venous  bleeding,  and  will 
commonly  cease  of  itself  when  the  tourniquet  is  removed.  If  it  do  not, 
it  may  probably  be  checked  by  elevating  the  stump,  and  pouring  over  it 
a  stream  of  cold  water,  or  of  diluted  alcohol.*    Bleeding  from  the  me- 

*  Under  the  name  of  parenehymatott9  hemorrhage,  Dr.  Lidell  has  described  (fol- 
lowing Stromeyer)  a  general  capillary  oozing,  due  to  dilatation  of  the  capillary 
Tewefi,  either  by  the  inflammatory  process,  or  as  the  result  of  obstruction  of  the 
principal  veins  from  thrombosis.  The  treatment  recommended  in  the  former  case 
connsts  in  the  application  of  the  persulphate  or  perchloride  of  iron,  hot  water,  or 
the  actual  cautery;  in  the  latter,  ligation  of  the  main  arterv,  or  amputation  at  a 
higher  point  (  U,  8.  San,  Commission  Surgical  Memoirs,  vol.  i.  pp.  237-250). 
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duUary  cavity  of  the  sawn  bone  may  be  stopped  by  inserting  a  piece  ol 
dry  lint,  a  plug  of  wood,  or  better,  a  pellet  of  previously  softened  wfaita 
wax ;  the  latter  has  the  advantage  of  being  perfectly  unirritating,  so  thatli 
if  necessary,  it  may  be  allowed  to  remain  when  the  flaps  are  bron^rt 
together.  If  the  surgeon  have  any  reason  to  fear  consecutive  hemol^ 
rhage,  the  stump  should  not  be  finally  closed  for  some  hours,  or  noil 
complete  reaction  has  occurred,  a  piece  of  lint,  dipped  in  olive  oil,  beiag 
meanwhile  laid  between  the  flaps  (as  suggested  by  Mr.  Butcher),  to  im 
vent  their  adhering,  and  the  sutures  left  loose  until  the  surgeon  is  rea^f 
for  the  final  dressing.  The  ligatures  are  to  be  brought  out  at  one  ol 
both  angles  of  the  wound,  as  may  be  most  convenient ;  it  has  been  BUg> 
gestcd  to  bring  each  one  through  the  face  of  the  flap  by  a  separate  puno 
ture,  but  such  a  plan  seems  to  me  more  adapted  to  delay  union  by  producing 
increased  irritation,  than  to  promote  quick  healing.  The  edges  of  tfai 
amputation  wound  are  to  be  brought  together,  not  too  tightly^  by  the  um 
of  sutures,  and  the  flaps,  if  heavy,  may  be  additionally  supported  by  thfl 
use  of  adhesive  strips.  It  is  a  great  mistake  to  hermetically  seal  a  stump ; 
there  is  always  a  considerable  flow  of  serum  for  some  hours  after  an 
amputation,  and  if  this  fluid  be  not  allowed  to  escape  from  the  stump, 
it  inevitably  decomposes  and  produces  irritation.  Various  modes  ol 
dressing  a  stump  have  been  employed;  Mr.  Teale  directed  what  has 
been  called  dry-dressing,  which  was,  in  fkct,  no  dressing  at  all,  the  stump 
being  simply  laid  on  a  pillow  (which  was  covered  with  gutta-percha  cloth), 
and  protected  by  throwing  over  it  a  piece  of  thin  gauze.  Sir  J.  Y, 
Simpson  highly  commended  the  exposure  of  both  amputation  and 
other  wounds  to  the  air,  calling  the  scab  produced  by  this  exposure  a 
"  natural  wound  lute."  MM.  Gu^rin  and  Maisonneuve  have,  on  the  othei 
hand,  devised  ways  of  treating  stumps  in  exhausted  receivers,  giving 
their  respective  plans  the  euphonious  titles  of  "  pneumatic  occlusion'' 
and  "continuous  aspiration."  The  "antiseptic  method"  of  Prof.  Listei 
has  been  quite  extensively  used  in  the  treatment  of  stumps,  and,  I  doubt 
not,  answers  a  very  good  purpose.  The  dressing  which  I  myself  prefer, 
consists  of  a  piece  of  sheet  lint  soaked  in  pure  laudanum,  covered  with 
oiled  silk  or  waxed  paper,  and  secured  in  place  with  a  light  recurrent 
bandage ;  the  local  use  of  the  narcotic  is  soothing  to  the  patient,  while  the 
styptic  and  antiseptic  properties  of  the  alcoholic  menstruum  are  often  use- 
ful. In  military  practice  cold  water  is  the  most  convenient  application  to 
aTCcent  stump,  and,  if  not  too  long  continued,  answers  very  well.  What- 
ever dressing  is  used,  the  stump  should  not  be  disturbed  for  forty-eight 
or  seventy-two  hours,  by  which  time  suppuration  will  usually  have 
begun ;  the  wound  may  then  be  dressed  with  diluted  alcohol,  with  lime- 
water,  or  with  any  other  substance  that  the  condition  of  the  part  may 
indicate. 

If  organic  sutures  have  been  used,  they  should  be  removed  about  the 
third  or  fourth  day ;  metallic  sutures  may  remain  longer,  and  need  not 
usually  be  taken  away  until  firm  union  has  occurred,  and  until  they  are 
therefore  of  no  further  use.  The  ligatures  may  be  expected  to  drop  from 
the  smaller  vessels  alter  the  fifth  or  sixth  day ;  from  the  larger  arteries 
after  the  tenth  or  twelfth.  The  ligatures  should  always  be  allowed  to 
drop  of  themselves ;  but  when  the  time  usually  requisite  for  their  separa- 
tion has  elapsed,  the  surgeon  may  at  each  dressing  gently  feel  them,  to 
ascertain  if  they  are  loose.  If  acupressure  has  been  employed,  the  pins 
or  needles  from  the  smaller  vessels  may  be  removed  on  the  second  day ; 
that  on  the  main  artery  on  the  third  or  fourth,  according  to  the  extent 


XFTECTIONS    OF    STUMPS. 


105 


r 


te  dot  forafled,  which  may  be  estimated  by  the  point  at  which  pulsa- 
In  Ibe  flap  ceases. 


Struoiure  of  a  Stump. — A  stump  continues  to  undergo  changes 
iu  Mracttire  for  a  hmg  wliile  after  cicatrizatioti  is  completed;  the 
Mwcnlar  fiubstance  wastes,  and  the  muscles  and  tendons  become  con- 
*n<!ii  into  a  dense  fibro-celhilar  mass,  which  surrounds  the  bone;  the 
f  ileelf  18  rounded  off,  and  its  meduDary  cavity  filled  up  ;  the  vessels 
liUtemted  up  to  the  points  at  which  the  first  branches  are  gfiven  off, 
iftteoiift  cords  marking  their  place  below;  the  nerves  become  thickened 
19(1  lttlb<ma  at  their  extremities,  these  bulbs  being  composed  of  fibro- 
ceUnlir  ibeue,  with  numerous  nerve  fibrils  interspersed.     Upon  the  firm- 
MMiad  iwiinlessness  of  a  stump,  depend  greatly  the  facility  and  comfort 
-"  "^    ti  an  artificial  limb  can  l)e  worn.     In  the  case  of  the  upper  ex- 
ore  is  comparatively  little  difficulty,  and  ver}'  ingenious  and 
ttniaauic  arms  and  hands  are  now  supplied  b}^  the  manufacturers.     In 
ItWWrr  extremity,  it  is  found  that  very  lew  stumps  will  bear  the  entire 
:  roduced  by  the  weight  of  the  body,  in  walking  upon  an  arti- 
?iud  hence  a  portion  at  least  of  the  pressure  should  be  taken 
•  he  apparatus  additional  bearings  upon  the  neighboring 
I  res;  thus  for  an  amputation  of  the  leg,  the  artificial  limb 
r  ufion  the  knee,  while  in  the  case  of  a  thigh  atump,  the  tuber 
:     iiip  should  receive  the  principal  pressure. 

Afi^etioiia  of  Stamps. — Any  one  of  the  constituents  of  a  stump 
tciT  dve  trouble  sifler  an  amputation,  and  the  treatment  of  the  morbid 
(sttiiiioiiii  of  m  stump  is  a  ver}^  important  matter  for  the  surgeon's  con- 


I.  Sfmsm  nf  the  mtigchs  often  occurs  and  causes  much  suffering  a  few 
kMi affair  an  amputation  ;  it  is  Ijest  treated  by  the  use  of  a  moderately 
fnbudage  around  the  part  and  by  the  exhibition  of  anodynes. 

1  Uitdue  rciraHion  of  the  musclea  may  occur  and  continue  for  days 
«*Mvi  weeks  after  an  amputation,  interfering  with  cicatrization,  and 
iN^gfiie  lo  a  verj'  intractable  form  of  ulceration,  or  even  going  so  far 
iit^prodiiee  what  is  called  a  conical  or  Biujar-loaf  stump.  Tlie  me- 
^mdtat  ii!i-t^r,  as  it  is  called,  of  stumps,  requires  the  limb  to  be  firmly 
■•da  circular  and  reversed  turns  from  above  downwards ;  the 

VtinBio.  .,.*  .auscles  is  thus  restrained,  and  the  soft  parts  coaxed  down- 
^rii,  a»  il  were,  and  enabled  to  heal  while  the  tension  is  removed. 
AiniA,  however,  another  cause  for  the  production  of  conical  stumps, 
^CMfei  of  young  persons,  apart  from  muscular  retraction  or  wasting  by 
^pumtioo  J  this  is  a  positive  elongation  of  the  bone  by  growth  Bubse- 
IM  to  ampoLation.  This  is  chiefly  seen  in  the  leg  and  upper  arm,  and 
hoecniiQDoe  in  these  situations,  rather  than  in  the  thigh  or  forearm,  is 
CHiljaocoitiited  for  by  remembering  the  physiological  fact,  that  the  upper 
•■titoiity  groT  j^ally  from  the  up[>er  epiphysis  of  the  humerus 

■•iUn  lower  t'l  of  the  radius  and  ulna,  while  the  lower  extremity 

pvn  diJefly  from  the  lower  epiphysis  of  the  femur  and  the  uppier  of  the 
^iiWi»  Hence,  in  amputations  of  the  thigh  or  forearm,  the  principal 
!  of  growth  for  that  particular  meml>er  is  taken  away ;  while  in  the 
sfm  ur  Lmt  \t.  remains,  and  is  liable  to  cause  subsequent  protrusion 
^tip  It  the  Soft  parts.     To  whatever  cause  the  existence  of 

*««t.n.u  T^uiu|*  Mr-  traceable,  if  the  stump  will  not  heal  over  the  bone,  or 
^litoogh  a  cicatrix  form,  it  be  thin,  tender,  and  constantly  liable  to 
,  tbere  is  but  one  remeiiy,  which  is  to  resect  the  projecting  end 
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of  the  bone ;  this  is  fortunately  a  proceeding  which  is  attended  with  bit 
little  risk,  and  its  results  are  usually  satisfactory. 

3.  Erysipelas  or  diffuse  cellular  inflammation  may  attack  the  tissmi 
of  a  stump ;  and  either  constitutes,  under  these  circumstances,  a  vof 
serious  affection.  All  sutures  should  be  at  once  removed,  soothing  alt 
emollient  dressings  applied,  and  the  general  treatment  adopted  whIA 
will  be  described  when  speaking  of  those  diseases. 

4.  Secondary  hemorrhage  may  occur  from  the  vessels  of  a  stomp,  tk' 
any  time  before  complete  cicatrization  has  taken  place.  If  it  be  not  p» 
fuse,  elevating  the  part,  and  the  application  of  cold,  or  pressure,  wfl 
often  be  sufficient  to  check  the  bleeding ;  if  it  continue,  or  recur,  moit 
decided  measures  must  be  adopted,  which  will  be  discussed  in  the  chapter 
on  wounds  of  arteries. 

5.  Aneurismal  enlargement  of  the  arteries  of  a  stump  occasionally 
occurs ;  the  annexed  wood-cut,  from  Mr.  Erichsen's  Surgery,  illustrates  a 

Fig.  44. 


Aneurismal  Tarix  in  a  Htunip. 

case  of  aneurismal  varix  occurring  after  amputation  through  the  ankle- 
joint. 

6.  Neuroma^  or  painful  enlargement  of  the  ner^'es  of  a  stump,  occa- 
sionally occurs.     When  it  is  possible  to 
Fig.  45.  detect   any   distinct  tumor   connected 

with  a  nerve,  it  would  be  proper  to  cut 
down  and  remove  it;  under  other  cir- 
cumstances a  reamputation  may  be  pei^ 
formed,  though  unfortunately  this  is  by 
no  means  an  infallible  remedy ;  Dr.  Nott 
gives  a  case  in  which  a  man  submitted 
to  three  reamputations  and  three  nerve 
excisions  for  neuralgia  of  a  stump,  deriv- 
ing at  last  only  questionable  benefit 
from  this  large  experience  in  operative 
surgery.  As  a  palliative  remedy,  the 
application  to  the  stump  of  the  strong 
tincture  of  the  root  of  aconite  is  occa- 
sionally useful,  or  hypodermic  injections 
of  morphia  may  be  used,  as  in  other 
cases  of  neuralgia. 

7.  The  tendons  in  the  neighborhood 
of  a  stump  may  become  contracted  and 
cause  troublesome  deformity;  thus,  after  Chopart's  amputation  on  the 
foot,  the  natural  arch  of  that  organ  being  destroyed,  the  tendo  Achillis 
may  be  drawn  up  by  the  powerful  muscles  of  the  calf,  and  a  painful 
form  of  club-foot  result,  the  cicatrix  being  thrown  against  the  ground  in 
walking.  The  occurrence  of  this  condition  should,  if  possible,  be  pre- 
vented by  the  use  of  appropriate  splints  and  bandages,  and  it  may  be 


Kearomata  of  Rtamp,  after  ampatatioo  of 
the  arm.  A  largo  nearomatoa*  maM  at  a  ; 
opposite  ft,  the  tumors  are  more  defined. 
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Itven  neoessarj  to  resort  to  tenotomy  when  milder  measures 


%.  /  ,  Osteitis^  and  Osteo-myelttw^  one  or  all,  may  occur  in  a 

p,  ana  may  defeat  the  surgeon's  anticipatioim  of  a  succeasftil  issue, 
tieille  and  extensive,  these  affections  endanger  life,  and,  espet^tally  in 
r,  are  apt  to  terminate  fatally.  The  diffuse  suppurative  form 
t  MliO-lByielitia  is  especially  apt  to  occur  wlien  the  division  of  the  bone 
lexpoaed  the  medullary  cavity,  and  is  almost  sure  to  end  in  pyaemia 
Vdiith;  the  only  mode  of  treatment  is  reamputatiou  at  the  nearest 
'  thia  is  of  course  an  almost  desperate  remedy, 
nt  forms  of  bone  inflammation  result  in  the  oc* 


tot— 


Fig.  46. 


buDe  nA^lr  fcinpa- 


I.  KicroM^  which  may  likewise  be  produced  by  injury 
I  the  taw,  at  the  time  of  operation.     The  treatment  of 
loOBilttion  consists  pretty  much  in  waiting  for  tlie  nat- 
1  MfWition  of  the  necrosed  part,  which  will  then  be 
^  *a  a  ring  of  dead  bone,  or  as  a  long  conical 
I  do  not  believe  that  anything  is  to  be  gained, 
■  thes«  cireumstauces,  b}^  interference  with  the  slow 
^ hat  life  processes  of  nature;  in  the  case,  however,  of  the 
}of  acute  necrosis,  as  it  is  sometimes  called,  or 
I  pfoperly  d iffu ^e  su bpe rios tea  I  a npp it  ra ( io  n ,  it  ra ay  be 
arr  to  reamputate  to  save  life,  just  as  it  would  be 
rtlie  wune  circumstances  occurring  elsewliere  tUan  in 
[iitniiipv 

10.  Varie9  may  occur  in  the  bone  of  a  stump.  I  have 
I  hmtMt  iTSUIt  in  such  cases  from  the  injection  of  the 
itioo  introduced  by  M.  Notta,  under  tlic  name  of 
\hfifurde  VtUatt\  [R,  Zinci  sulphatis,  Cupri  sulphatis, 
IfifT^      ^  '  ?nbi  eubaeetatis  fS^s;  Acid.  acet.  dilut. 

U,  >tualU,  aa  adventitious  biirffa  may  be  formed  over  the  bone  of  a 
kffij}, a*  in  any  otlier  part  subjected  to  much  pressure.  If  this  bursa 
'  painful,  the  artificial  limb  should  be  altered  so  as  to  relieve  it 
mn pressure;  if  this  l»c  not  suflicient,  au  effort  may  be  made  to  obliter- 
^tbitora  by  the  introduction  of  the  tincture  of  iodine  or  by  estab- 
ito^g  a  fioall  seton,  or  the  bursa  itself  may  be  excised. 

Mortality  after  Amputation* — The  results  of  amputation  depend 
*  i  Tariety  of  conditions.  Some  of  these  are  common  to  this  as  to 
s^KTioaa  op^^"- '^'"-,  and  have  mostly  been  sufficiently  referred  to  in 
Adapter  on  i^  in  general;  the  most  imiwrtant  circumv^itances 

^ttbig  toto  this  '  Ht«  LT^ry  &re  the  age  and  the  constitutional  state  of  the 
fitittt^  anil  the  hygienic  conditions  to  whicli  he  is  subjected  before,  at 
%tiflirof«aDd  after  the  amputation.  The  relation  between  the  haro- 
^tiriffxmdilion  of  the  atmosphere  and  the  mortality  after  amputation 
bi  U«a  particuUrly  investigated  by  Dr,  Addinell  Hewson.  lie  finds 
te,U  the  Pennsiylvaiua  Hospital,  the  mortality  varied  from  11  per 
^nt  villi  an  aiicetiding,  to  20  per  cent,  with  a  stationary,  and  28  per 
fiW-wilh  D  fnllinir  Imrometer.  While  the  column  of  mercury  was  rising, 
••iftta^t  :i  of  life,  in  fatal  cases,  was  only  seven  days,  but  was 

*fct«i  •?  rolumn  was  falling;  and  of  all  the  cases  that  died 

•ilfcla  tJiree  <i«ys,  over  75  per  cent,  proved  fatal  while  the  barometer 
^■ifiilAf.  ** Surely,"  he  adds,  "these  figures  need  no  commentary  as 
to  hnm  vdl  tlie3'  sustain  the  idea  that  the  results  of  operations  are 
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^^B            materially'  iufliienced  hy  the  weather,  and  that  the  risks  from  loSeri 
^^H            increased  by  opposite  conditions"  (Fenna,  Ifosjy,  Reports^  vol-  iL  p.  3 
^^H                 The  most  recent  statistics  as  to  the  inflneiiee  of  the  age  of  patiei 
^^H            upon  the  results  of  amputation  have  been  collected  by  Mr.  Hohnes, 
^^H            St.  George's  Hospital,  who  finds  tluit  ^' the  risk  of  amputation  i&  cc 
^^H            stantly  rising  throughout  life,  and  at  any  given  period  after  thirty  yei 
^^B            of  age  the  risk  is  more  than  twice  as  great  aa  it  was  at  the  samepecli 
^H             after  birth*'  {St.  George's  Iloap.  RejmrtSy  vol.  K  p.  300). 
^^H                 Besides  the  circumstances  which  have  been  referred  to,  there  are  otbi 
^^H            whieli  aQect  the  result  of  amputation,  and  which  are  i>eculiar  to  this  : 
^^1            disthiguished  from  other  operations  ;  these  are  now  to  be  considered. 
^^B                 L  Loi'alihj. — The  part  of  the  body  at  which  an  amputation  is  pf 
^^1             fonned  exercises  an  important  iufhienec  on  the  result;  amputations 
^^H             tfie  lower  extremity  are  more  apt  to  prove  fatal  than  those  of  the  npp« 
^^H             and  in  the  same  limb  the  rate  of  mortality  varies  directlj^  with  ll 
^^B             proximit}'  to  the  trunk  of  the  i)oint  of  amputation. 
^^H                 These  faets  will  appear  from  the  following  table,  which  I  have  prepaid 
^^H             from  the  published  statistics  of  French,^  British,-  and  American'  hosf 
^^B            tals,  and  from  those  of  our  late  war,*  together  with  tliose  of  the  waH 
^H             the  C'rimea.^                                                                                             M 

^^K             Table  showing  Morialih/  of  Ampulathns  in  Different  Paris  of  the  B6i\ 
^^H                       for  TrauJiiatic  Causes^  in  Civil  and  in  Military  Practice, 

^^^M                                  CiFiL  HaePiTAu. 

Waks. 

AOORUIATA. 

^^H 

Ca«ei, 

D<»tLthfl. 

Mortftlitr, 

Cm**. 

Beatb«. 

Crmb. 

Dwtb»^ 

^B             Tbigh.  i    2m 
^H             Log ... .     470 
^H              Arm....     256 
^^1             Fori?arm     107 

143 

21fi 

67 

25 

53.16     ' 
45.3a 
26.17 
12.69 

3515 

1  3378 

8091 

1046 

2715 

1080 
073 
301 

77.22 
88.22 

81,48 
28.78 

3785 
3754 
:1347 
1243 

2858 

1  1305 

1040 

326 

75.51 

81.07 
26.28 

^H             Totals..^  1198 

451 

87.65 

10,931 

5076 

46.46 

12420 

5520 

45.38 

^^H                In  ampntations  of  the  thigh,  the  mortality  varies  according  as  t 
^^H             operation  is  done  in  the  upper,  lower,  or  middle  third*     The  folloifi: 
^^1            are  the  percentages  given  resi*eetively  by  Lt'goucBfc  and  Macleod,  bc 
^^M            referring  to  the  British  army  in  the  Crimear,  though  for  different  pefic 
^^H            of  the  war. 

^^K                                                                                                                                  L^gonett.            Hueleod. 

^^^^_                   Upppf  third aZ2              86,8      ■ 

^^^H                    Mitklle  third 58.5               55.3     ■ 

^^^^H                    Lower  third 55.0               50.0      ™ 

^^^^V          2.  The  part  of  the  bone  which  is  di%vided  in  an  ampntation  inflnen 
^^V            the   result,  the  mortality  being  greater  when  the  medullary  cavity 
^^B             opened  than  when  onl^^  the  cancellous  structure  at  the  end  of  the  b( 
^^H            is  involved.     This  appears  to  be  owing  to  the  greater  probability 

^^^^H          1  Mal^ai^ne  (Arch.  Gen.  de  MM.,  Avril,  1842). 

^^^^V          «  St.  GTOFgo's  Ih>5ip.  H*^ports,  vol.  i. ;  Med.X'liir,  Traaa.^  vols.  xlii.  and  xlvii. j 

^^V             Gay's  H«sp.  Reports,  3d  g.,  vol.  xv.  p,  680. 

^^H                 3*  Am.  J  num.  Mtth  Sclencpa,  vi>ls.  xxii.,  xxvi.,  n.  g.  xvi.,  xxl.,  xxvili.,  Ix.;  P«j 

^^H              Hosp.  Rt'porls*  vol.  i.;  and  Traas.  Am,  Med.  Assoc,  vol.  iv.                           Jt 

^^^^           *  Circular  No.  0,  8.  G.  0.,  Wtisbingtoii,  ISft.i,                                                J 

^^^^^H           *  Lt'gouest,  Chirurgio  d' Arm^e,  pp.  722-735.                                        ^^^^H 
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Bupenrenttig  under  the  former  clreumgtances.     Of  ^05  cases  of 

fhich  were  followed  by  pyaemia  during  our  late  war,  155,  or 

teaU^  were  through  the  shaft  of  the  femur  {Circular  No.  6,  S. 

LThe  maimrr  of  the  ajfef^tion  for  which  an  araputation  is  done,  exercises 
iiBporta&t  infiuence  upon  the  result ;  thus  amputations  for  injury 
|a«di  mont  fatal  titan  those  for  disease;  the  removal  of  a  limb  for 
tft  more  likely  to  be  followed  by  death  than  the  siame  operation  if 
for  CAfics  or  a  chronic  joint  affection ;  while  amputations  of 
nee  or  f.r/>#v/iVnc»/  (as  for  deformity)  are  less  successful  than 
t  for  other  pAtboIogical  conditions*     The  relative  mortality  of  am- 
itionfl  for  injury  and  disease,  as  exhibited  by  the  published  reports  of 
practice  in  various  countries,  is  shown  in  the  following  table. 


Fo»  DiBHASR  on 

DEFORMITY. 

Tot  JUL 

J 

1 

Murt&Utj, 

J 

d 

ii 

5 
1 

kBdiheiiNtiaa*....  e5t  878 
toikiBlifiififU)*».*  7M   215 

57.08 
2%M    , 

'  »47 ;  400 
[  955 1 197 

|278[    51 

42,87 
20JI3 
18.35     ' 

'iSmi  784 
14U2  400 

40,03 
27.21 
25.85 

liprniii^,.. 

1040  mz 

41.34 

2180 

654 

mM\  1 

4120  145(11     35- :U 

- 

1 

TV  mortality  which  attends  amputations  of  expediency  has  been 
calarly  investigated  by  Mr*  Bryant,  of  Guy's  Hospital,  who  finds 
ltobe(ui  that  institution)  30.3  per  cent.,  as  compared  with  a  death- 
mi  of  12.57  per  cent,  for  other  pathological  causes;  or,  if  the  lower 
ciSftoity  alone  be  considered,  the  former  class  of  eases  gives  a  mortality 
«f  W  per  eeut.,  and  the  latter  of  15  per  cent,  {Mt-d.-Chir.  Trans.j  vol. 
liil  p.  8C). 

i*  fa  ampotiitions  of  the  same  category,  the  iime  at  which  the  opera- 

ti8«  ia  done  exercises  an  important  influence  over  the  result;  thus, 

••"♦v-itiona  for  acuU^  affections  of  the  bones  or  joints  are  much  more 

\ti  Iboae  for  chronic  diseases  of  the  same  parts.     Amputations 

lutitjitic  causes  are  usually  divided  by  surgical  writers  into  pri- 

rjr  immediate^  and  second anj  or  consecutive.     Primary  amputa- 

as  are  done  before  the  development  of  inflammation,  a 

^ceedtng  twenty-four  hours,  though,  if  there  have  been 

nay  reach  to  forty-eight  hours,  or  ])ossibly  still  longer, 

I  which  the  injury  was  received.     Military  writers  make 

-,  the  iniermediale^  which  embraces  all  o[>erations  done  during 

■«  of  active  inflammation,  reserving  the  term  secondary  for 

\A  are  done  after  the  subsidence  of  inflammatory  symptoms,  and 

*      the  condition  of  the  part  somewhat  assimilates  the  case  to  one  of 

»-    iition  tor  chronic  disease. 

li  ii  DOW,  I  believe,  universally  acknowledged  among  military  snr- 
liQiftUiat  prijnary  amputations  (except  of  the  hip-joint  and  the  upper 

'  liliifcgae  (loc  dtat,,  AtHI  et  Mai,  1842),  and  Tr^lat  (L^goucst,  op.  citat.,  p. 

•  ITcwp.  Rf  ports,  vol.  i.;  Med-Chir.  Trans,,  vols.  xlU.  and  xl?ii.; 
1 1»     %\  *.,  voL  XV.;  and  Encheen's  Sargerjr. 

^ci^ncrii,  vols,  ixii.,  xxvi.,  n.  ».  xvi.,  xit.,  xxviU,,  rind  Ix.; 
voL  i, ;  and  Tran*.  Am.  Med.  Awociation,  voL  iv. 
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part  of  the  thigh)  do  better  than  others;  of  those  which  are  not  primary 
the  secondary  do  better  than  the  intermediate.    It  is,  however,  coib 
monly  said  that  in  civil  practice  secondary  amputations  are  more  sac 
cessful  than  primary,  and  this  difference  has  been  accounted  for  by  tbi 
different  hygienic  circumstances  by  which  soldiers  and  civilians  an 
respectively  surrounded.     I  believe  that  the  usual  statement  upon  thii 
point  is  erroneous,  and  that  a  careful  collation  of  statistics  will  shon 
that  in  both  civil  and  military  practice,  primary  amputations  are  fol- 
lowed by  better  results  than  others.     To  illustrate  this  point,  I  have 
drawn  up  the  table  which  follows,  and  in  which  the  results  of  primaij 
amputations,  or  those  performed  in  the  pre-inflammatory  stage,  are  com- 
pared with  those  of  all  others  for  traumatic  causes.^ 


FmitAaT. 

1    BSCiOXDARY  AVtf 
\     I|V»11IRZI[ATI. 

OutitriTiiMfv  riOM  Civil  Eoafitall 

3 

i 

Btporter. 

4» 

84  m.i 

20 

U 

05.0 

Mulgaig-ae. 

Arc.  de  M«d.,  184$, 

04 

15  2a.4 

28 

10 

35.7 

Jfttnes. 

Trans.  Prov.  Mt*d.  and  Surg,  Aaa,,  toL 

IS 

7  38.9 

5 

2 

40.0 

Sourb. 

Notes  to  Cbelius,  vol.  iiL              [xiil 

74 

as'  52.7 

43 

25 

00.5 

Laurie. 

JameSf  loc.  dt* 

10» 

es  m.7 

53 

37 

m.s 

Steele. 

Ibid, 

iBO 

60  3a.a 

87 

61 

70.1 

McGhie. 

MaclecMl,   Surg,  of  Crttnean   War,  p. 

50 

$  lao 

i 

1 

16.7 

Hussey. 

Ibid.                                                 [30L 

48 

18  37.5 

43 

19 

44.2 

EricliBeii, 

Science  and  Art  of  Surgety,  p.  02. 

40 

8  £0.0 

0 

§ 

06.7 

Parker. 

CcmT>cr''B  Surg.  Diet.,  toI.  i.  p.  131. 

71 

n  32.4 

10 

a 

30.0 

Fpnwiek. 

Ibid. 

m 

15  10.1 

87 

13 

35.1 

Callender. 

Med.-Chlr,  Traug,,  vol  slviL 

7« 

33  43.4 

24 

12 

50.0 

Brrant. 

Ibid.,  vol,  xlii. 

108 

4»  45,4 

4a 

22 

51.2 

Steele. 

Quj'i  Hotp.  Rep.,  3d  a.,  toI.  xt> 
Am.  Jcmna.  Med,  ScL,  1948, 

37 

13  33,4 

2^ 

7 

3».l 

6ue1. 

2d 

14  48.3 

13 

7 

53-8 

Lente, 

Trans.  Am,  Med.  Asaoc,  vol.  iv. 

30 

11  36,7 

(    23 

9 

m.i 

Hay  ward. 

Am.  Journ.  Med,  Sd.,  1S40,  1851, 

£58 

53  20. 5 

1        ' 

88 

31 

35.3 

Norm. 

Ibid,   1838,   1840,  1854,   and  Peanm, 
Hosp.  Rep.,  vol.  1. 

281 

59,25,5 

20 

10 

50.0 

Morton. 

Am,  Jonru.  Med.  Sd,,  1870, 

1025 

521  32.1 

570 

289  50.1 

Aggregate. 

It  will  be  perceived  from  this  table,  that,  except  in  the  reports  of 
Malo^aigne,  Hussey,  Fenwick,  and  Buel,  the  primary  amputations  have 
been  invariably  less  fatal  than  the  others;  while  in  the  aggregate  the 
mortality  of  the  primary  has  been  nearly  1  in  3,  compared  with  a  death- 
rate  of  1  in  2  for  the  intermediate  and  secondary  operations.  I  do  not 
know  of  any  extended  statistics  to  show  the  relative  mortality  of  the 
two  latter  classes  of  amputations;  but  as  far  as  they  have  been  distin- 
guished by  writers  on  the  subject,  the  general  impression  has  been  con- 
firmed that  intermediate  operations  are  very  fatal,  and  that  those  done 
when  the  inflammatory  symptoms  have  subsided  are  comparatively  suc- 
cessful. 

>  In  this,  as  in  the  preceding  tables,  double  amputations  are  not  included ;  this  will 
account  for  some  apparent  discrepancies  between  the  figures  in  the  text  and  those 
given  by  the  authors  quoted. 
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numerical  considerations,  however,  though  interesting,  scarcely 
«  flur  view  of  the  whole  merits  of  the  case;  for  primary  operations 
11^  nmlumlly  done  in  eases  where  there  is  no  possihility  of  saving  the 
I  llaibf  mhilt  coDseentivc  amputations  are,  on  the  other  hand,  performed 
I  tat  ttM*  which  are  to  a  certain  extent  selected.  Moreover,  the  least 
kkopfU  caa^  among  any  large  numl^er  are  eliminated  by  death  before 
P  lit  iieoiitlikfy  period  is  reached,  so  that  even  if  the  numerical  cliances 
'  of  consecutive  operations  were  the  best,  it  woidd  by  no  means  be  proved 
Ikit  more  lives  would  not  have  been  saved  had  more  limbs  been  pri- 
]yilliputat€d, 
TbApmetical  rule  to  be  derived  from  what  has  been  said,  is  that  in 
iny  awe  of  injury  iu  which  it  is  evident  that  an  amputation  will  be  needed, 
the  operation  shouhl  be  done  as  soon  as  possible  alter  reaction  has  oc- 
amd,  tad  before  the  injured  part  has  become  inflamed ;  but  if  by  any 
dliJMse  this  golden  opportunity  has  been  lost,  and  the  in  termed  late  or 
iliuiffiitory  stage  has  come  on,  operative  interference  must  if  possible 
te pOit|Kuie<t  until  the  inflammation  has  measurably  eulKsided,  and  till 
ib  pitietit's  condition  has  become  assimilated  to  that  of  a  case  of 
efcKxii    '  rather  than  of  traumatic  lesion. 

T^  this  part  of  the  subject,  I  quote  from  Dr*  Macleod(AV/^€*« 

•>»  ''  of  the  Crimean  IVar^  p.  3C7)  the  following  summary  of 

Uicrr  .  rimary  and  secondary  amputations  in  military  practice. 

Primary  ojienilioas,  1047  ca^es,  374  deaths ;  mortality  35.7  per  cimt. 
8fcoadary     do.  51>4    do.   ai4.    do.  do.       52.8      do. 

A  percenUge  which,  it  will  be  observed,  con^esponds  very  closely  with 
tkH  derif^  from  observations  in  civil  hospitals. 

Tk  complete  statistics  of  amputations  in  the  late  war  of  the  rebellion 
fciTf  uotyct  lieen  published  ;  the  following  extract  from  Circular  No.  (i, 
&6*0,,  l?»fi5,win  serve,  however,  still  further  to  confirm  what  has  gone 
Wbfi»  Of  1591  amputations  of  the  thigh,  "the  date  of  o[>eration  is 
iMfftaliied  with  precision  in  1 001.  Of  these,  423  were  primary,  and 
*JSiffeifttennediate  or  secondary.  The  ratio  of  mortality  was  54.13 
iitklbffBier,  and  74*76  in  the  latter"  (op.  eif.,  p.  48). 

Oit&ses  of  Death  after  Amputation. — The  causes  of  death  after 

fiJTptaUfjn  have  been  made    the  subject  of  special   study  by  several 

*'n.ri,  among  whom  may  be  particularly  mentioned  Malgaigne,  James, 

Brjint,  Holmes,  and  Birkett.     The  three  last  named  gentlemen  are  tl^e 

•oiifKvnt  authorities  on  the  matter,  and  I  will  terminate  this  chapter 

^T<|«citiiig  some  of  the  conduifionii  appended  to  their  excellent  papers. 

4r*UolQiea  find?*  from  examining  the  records  of  300  cases — 

**h  That  a  r  ihle  proiiortion  of  cases  must  occur  in  hospital 

dee.  in  wbi  u  is  really  inevitable,  although  it  is  not  known  to 

r«Q  it  the  time  of  amputation.  .  .  , 

^A  Thai  of  the  fatal  crises  which  remain,  in  about  one-half  death  is 
Jy  to  previous  disease  or  injury. 
T»«-t  --pondary  hemorrhage  is  hardly  ever  a  cause  of  death,  except 
Ip^fr  diseased  arteries. 

iirAi  uirath  from  exhaustion  hardly  ever  occurs  without  previous 
^  obviously  proved  both  by  symptoms  and  post-mortem  appear- 

•1  That  the  other  hospital  affections  (erysipelas,  difTuse  inflamma- 
^uil  pbagedftua  or  boepital  gangi^ne)  are  rare  in  subjects  prevt- 
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oiisly  healthy,  aod  that,  as  a  rale,  they  only  prove  fatal  when 
the  precursors  of  pjgemia. 

'•^  6.  Tliat  therefore  any  attempt  to  estimate  the  dangers  of  ampi 
tion  in  hospital  practice,  or  to  dimioigh  ita   mortality,  must   be  \ 
upon  a  knowledge  of  t!ie  conditions  under  whicli  pyaemia  occurs  ia 
treated  separately,  and  in  patients  congregated  in  hospital  wardi 
George' H  HoHpifal  Eeporis^  vol.  L  pp.  321^322), 

Mr.  Bryant*s  tables  likewise  include  300  cases,  and  from  his  "Gh 
Conclusions'-  T  select  the  following: — 

^'  Tliat  pijfeinia  is  the  cause  of  death  in  42  per  cent,  of  the  fatal 
and  in  10  per  cent,  of  the  whole  number  ampntated* 

*^That  exhaustion  is  the  cause  of  death  in  33  per  cent,  of  tbi 
cases,  and  in  8  per  cent,  of  the  whole  number  amputated. 

^'  That  the  follomng  causes  of  death  are  fatal  in  the  annexed  p 
tion  8 ; — 


Of  faUl 

CAWH. 

or  wholtt  fiamNi 

S<»coiidary  lu^mnrrhage      , 

7,0  n« 

cent. 

*  "[ 

1,^5  per  cent. 

T  iKimc  i  c  "coinpl  icai  i  on»     . 

.         5,0 

1.33 

Cereliriil 

dr*. 

3.0 

.60 

AlMlominal 

do. 

1.4 

.83 

IKmiiX 

do. 

8.0 

.60 

Hectic 

do. 

3.0 

.60 

Traumatic 

do. 

7.0 

1.65        "     - 

Ptjsemia  is  the  chief  cjinse  of  death  after  pathological  amputa 
after  those  of  expedienc}^  and  after  primary  amputations  for  injuf; 

I].rhauHtion  is  the  chief  cause  of  death   after  secondary  amputj 
for  injury,  and  ranks  next  to  pyoemia  as  a  cause  of  death  after  th 
mary,  and  those  cla.ssed  as  pathological  (see  3Ied.  Ghir.  Trans*^  vol. 
pp.  85-^90).  J 

Mr,  Birkett,  from  a  study  of  IH  cases,  in  which  the  operatioj| 
performed  either  by  himself  or  under  his  direction,  cou chides  that 
large  proportion  of  the  patients  submitted  to  amputation,  when  inm 
of  a  metropolitan  hospital,  are  the  subjects  of  more  or  less  advai 
chronic  disease  of  the  thoracic  or  abdominal  viscera,"  and  that  ^ 
chances  of  death  after  operations  appear  to  depend  almost  entirel; 
the  previous  state  of  each  patient's  constitution^^  {Gui/'s  Hosp, 
3d  8.,  vol  XV,  p.  599). 


CHAPTER    VI, 


SPECIAL  AMPUTATIONS. 


Upper  Extrbmity. 

Amputations  of  the  Hand.— Amputations  of  different  p4 
the  hand  are  frequently  rendered  necessary  by  injuries,  or  by  dis< 
of  the  bone,  as  in  neglected  cases  of  whitlow.  As  no  mechanical 
trivance  can  possibly  equal  the  natural  hand  in  utility,  it  should  i 
cases  be  the  surgeon's  object  to  save  as  much  as  possible;  there  is 
one  exception  to  this  rule,  and  that  is  when  in  the  case  of  the  mi 
fingers  it  becomes  necessary  to  go  as  liigh  as  the  Urst  intcrphah 
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Fig.  47. 


AinpaUtion  of  part  of  a  flagar  by  catting 
from  Hbove. 


joint;  as  there  is  no  special  flexor  tendon  for  the  proximal  phalanx,  it 

will,  in  such  cases,  be  usually  better  to  go  at  once  to  the  metacarpo- 

phalangeal  joint;  but  in  the  forefinger,  even  a  single  phalanx  will  be  of 

use,  as  aflbrding  a  point  of  opposition  to  the  thumb,  while  the  proximal 

phalanx  of  the  little  finger  may  be  properly  preserved,  in  order  to  give 

greater  symmetry  to  the  hand. 
Fingers. — The  fingers  may  be  amputated  at  any  of  their  joints  or 

through  the  phalanges:  if  the  latter  operation  be  decided  upon,  it  may 

be  done  by  cutting  suitable  flaps  with  a 

straight  bistoury,  and  dividing  the  bone 

with  cutting    pliers    or    a    small    saw. 

Amputation  of  the  terminal  or  middle 

phalanges  may  be  done  by  opening  the 

joiDtfrom  the  back  of  the  finger,  dividing 

cautiously  the  lateral  ligaments,  disar- 

ticulatiug,  and  cutting  a  palmar  flap  of 

sufficient  length  to  cover  the  stump.     In 

this  operation  it  must  always  be  remem- 
bered that  the  prominence  of  the  knuckle 

is  due  to  the  upper  bone,  and  that  hence 

the  incision   must  be  made  below  the 

knuckle,  or  it  will  not  expose  the  joint. 

The  palmar  flap  may  be  made  flrst,  either 

bj  transfixion    or   otherwise,  and   the 
joint  opened  subsequently;  I  think,  ho  w- 

eTer,  the  plan  first    mentioned   is   the 

best.  Another  method  is  to  attack  the  joint  from  the  side,  cutting  one 
lateral  ligament,  disarticulating,  and  then  making  a  long  lateral  flap  from 
the  other  side  of  the  finger:  this  has  been  particularly  recommended  in 
the  case  of  the  fore  and  little  fingers,  but  I  do  not  see  that  it  possesses 
iDj advantage  over  the  common  palmar  fiap  operation.  There  is  usually 
but  little  hemorrhage  after  the  removal  of  a  phalanx,  and  if  any  vessels 
bleed,  they  can  generally  be  controlled  by  means  of  torsion ;  in  some  cases, 
however,  the  digital  arteries  arc  much  enlarged,  and  require  ligature. 

Amputation  at  the  Metacarpo-phalangeal  Joint  is  best  done  by  the  oval 
method,  though  it  may  also  be  conveniently  executed  by  making  two 
Uteral  flaps.  In  the  oval  operation,  the  point  of  the  knife  is  entered 
JQst  below  the  knuckle,  on  the  back  of  the  hand,  and  the  blade  is  drawn 
obliquely  downwards  through  the  interdigital  web,  across  the  palmar 
aorface  of  the  finger,  and  obliquely  upwards  to  the  point  of  commence- 
ment; a  few  light  touches  of  the  knife  free  this  oval  flap,  and  disarticula- 
tion is  then  efl*ected  by  cutting  the  extensor  tendon  (if  it  be  not  already 
dirided),  and  the  lateral  ligaments.  In  the  case  of  the  forefinger  the 
knife  should  be  entered  on  the  radial  side,  and  in  the  case  of  the  little 
finger  on  the  ulnar  side,  instead  of  at  the  back  of  the  joint.  Some  differ- 
ence of  opinion  exists  as  to  the  propriety  of  removing  the  head  of  the 
metacarpal  bone  in  these  amputations.  The  hand  may  indeed  be  rendered 
more  symmetrical  by  its  removal,  but  this  gain  of  symmetry  is  more 
than  ooanterbalaDced  by  the  loss  of  firmness  and  strength  entailed; 
*  ridis,  the  removal  of  the  head  of  the  metacarpal  bone  exposes  the 
,  tfmt  to  the  risk  of  inflammation  and  suppuration  in  the  deep  tissues 
tf  flm  pahn,  mad  thoa  zendera  the  operation  mora  serious  than  it  would 
Ii«lh8nrisa.  Hismiti  if  tiie  metacarpal  bone  itse)f  be  oninjnred,  its 
Imi  ihjidil  b^if^i^Mtai  eUowed  to  remain:  ii^  bawerery  it  be  decided 
'iMiiM|l^«k|A  eifected  Iqr  eattliigJ|g||^^vong  pliers 
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(Fig.  48),  the  section,  in  the  case  of  the  fore  and  little  fingers,  being 
oblique,  so  as  to  give  a  tapering  form  to  the  part  when  it  is  healed. 


Fig.  48. 


Fig.  49. 


Amputation  of  an  entire  floger. 


Ampntatlon  of  the  left  tboMb. 


The  entire  thumb,  with  its  metacarpal  bone,  may  be  amputated  by 
making  an  oval  flap  from  the  palmar  surface:  in  the  case  of  the  left 
thumb,  the  joint  may  be  first  opened  by  an  oblique  incision  on  the  back 
of  the  hand,  beginning  above  and  a  little  in  front  of  the  joint,  and  coming 
down  as  far  as  the  web  which  separates  the  thumb  from  the  forefinger; 
the  palmar  flap  is  then  made  by  thrusting  the  knife  upwards  to  its  point 
of  entrance,  and  cutting  downwards  and  outwards:  in  amputating  the 
right  thumb,  it  is  more  convenient  to  make  the  palmar  flap  first,  by 
transfixion,  the  remaining  steps  of  the  operation  being  done  subse- 
quently. The  thumb  alone  is  almost  as  useful  as  the  other  four  fingers 
together;  hence,  in  operations  on  this  important  member,  no  part  should 
be  sacrificed  that  can  by  any  possibility  be  preserved. 

Amputation  through  one  or  more  metacarpal  bones  ma/be  required, 
and  may  be  done  by  cutting  from  without  inwards  thick  fiaps  of  sufiS- 

Fig.  50. 


Partial  ampntatlon  of  the  hand.    (From  a  patient  In  the  Kplaeopal  UoepltaL) 

cient  dimensions  to  cover  the  parts  without  undue  stretching.    In  makiug 
these  fiaps,  the  palm  should  be  respected  as  much  as  possible,  the  ] 
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sary  incisions  being  preferably  made  through  the  dorsum  of  the  hand.    It 

is  better  to  leave  the  carpal  ends  of  the  metacarpal  bones,  so  as  to  avoid 

opening  the  wrist-joint.    Any  part  of  the  hand  that  can  be  kept,  should 

be  scrupulously  preserved,  as  even  a  single  finger  with  the  thumb  is  far 

more  useful  than  the  best  artificial  substitute.    Fig.  50,  from  a  case 

under  my  care  at  the  Episcopal  Hospital,  shows  the  result  of  an  opera- 

lioD  of  this  kind.    If  a  metacarpal  bone  be  injured  without  injury  of 

its  corresponding  finger,  the  former  may  be  excised  while  the  latter  is 

retained,  or  the  finger  may,  perhaps,  be  adapted  to  another  metacarpal 

bone  which  has  lost  its  own  finger,  as  has  been  ingeniously  done  by 

Prof.  Pancoast,  of  this  city. 

The  risks  of  amputation  below  the  carpus  are  slight,  1807  cases  re- 
ported in  Circular  No.  6,  S.  O.  O.,  1865,  having  furnished  but  29  deaths, 
and  only  11  of  those  being  attributable  to  the  operation,  or  to  the  wound 
by  which  it  was  rendered  necessary. 

Amputations  of  the  Arm. 

lAmpulaliona  at  the  Wrist. — The  hand  has  occasionally  been  removed 
»t  the  carpo-metacarpal  articulation,  or  between  the  rows  of  carpal 
liones;  the  stumps  thus  formed  are,  however,  irregular,  and  the  carpal 
lK)Des  are  apt  to  become  subsequently  diseased  and  to  require  removal. 
Hence,  when  it  is  necessary  to  invade  the  carpus  at  all,  it  is  better  to 
go  at  ODce  to  the  radio-carpal  joint,  and  amputate  at  the  wrist. 

Amputation  at  the  wrist-Joint  may  be  conveniently  effected  by  the 
circular  operation,  by  means  of  the  elliptical  incision,  by  making  oval 
flaps  cat  from  without  inwards,  or 
bv  cutting  a  single  flap  from  the  Fig.  51. 

pthn  of  the  hand.  The  resulting 
stamp  is  a  very  good  one,  though 
it  is  Baid  to  be  less  suited  for  the 
tdaptation  of  an  artificial  limb  than 
one  that  is  shorter.  Its  principal 
adrantage  is  in  its  preserving  the 
power  of  pronation  and  supination, 
thoogh  even  this  may  be  lost  from 
iallammatory  adhesions  binding  to- 
gether the  radius  and  ulna.  Thirty- 
Nx  cases  of  this  amputation  recorded 
in  Circular  No.  6,  gave  only  two 
deaths,  a  mortality  of  but  5^  per 
oeat 

1  Ampuiaiion  of  the  Forearm. —  

The  best  operation  in  this  locality  Ampaution  «t  the  writt. 

'^  I  think,  the  circular,  though  ex- 
eunt stumps  may  be  produced  by  other  plans,  especially  by  the  rect- 
ngolar  flap  method  of  Mr.  Teale.    At  one  time  I  was  in  the  habit  of 
mpatating  the  forearm  by  making  antero-posterior  flaps  cut  from  with- 
out inwards,  but  having,  on   several  occasions,  met  with  dangerous 
•econdary  hemorrhage  from  the  interosseous  artery,  which,  in  this  oi)era- 
tion,  is  apt  to  be  cut  obliquely,  I  have  been  led  to  prefer  either  the  cir- 
caiar  or  Teale's,  in  neither  of  which  is  this  risk  so  apt  to  be  encoun- 
tered.   In  any  of  the  flap  operations,  particularly  in  the  lower  third  of 
the  forearm,  trouble  may  be  caused  by  the  tendons  projecting  from  their 
•heaths.     Under  such  circomstanoes,  the  mii|WNl  shoald  draw  them 
down,  and  cut  them  off  at  as  hi^  »  P^l'Nif^lMHP''^  ^^^  ^^^^  ^^^ 


116  SPECIAL    AMPUTATIONS. 

retract,  and  not  interfere  with  the  healing  process.  Perhaps  the  most 
brilliant  operation  on  the  forearm  is  that  in  which  a  dorsal  flap  is  cot 
from  without,  and  a  palmar  flap  made  by  transfixion.  The  length  of  the 
flaps  should  be  proportioned  to  the  size  of  the  limb,  but  two  inches  may 

Fig.  52. 


AmpaUtion  of  forearm. 

be  given  as  the  average.  Five  or  six  vessels  usually  require  ligature  in 
amputations  of  the  forearm,  and  of  these  the  interosseous  is  that  which 
is  most  likely  to  give  trouble,  from  its  tendency  to  retract  between  the 
bones,  in  which  position  its  orifice  may  elude  detection. 

3.  Amputation  at  the  Elboxo  may  be  effected  by  either  the  circular  or 
elliptical  incision;  it  may  also  be  done,  though  less  conveniently,  by 
making  an  anterior  flap  by  transfixion.  It  is  sometimes  recommended  to 
leave  the  olecranon  in  place,  dividing  the  ulna  below  it  with  a  saw ;  no 
particular  advantage,  however,  attends  this  plan,  and  the  olecranon,  if 
left,  is  apt  to  become  necrosed,  and  interfere  with  the  healing  of  the 
stump.  Amputation  at  the  elbow  was  done  in  nineteen  cases  during  the 
late  war,  and  was  uniformly  successful. 

4.  Amputation  through  the  Arm The  arm  may  be  removed  at  any 

part  and  by  any  of  the  methods  which  have  been  described;  those  which 
seem  to  me  the  best  are  the  oval  and  the  modified  circular.  The  bone, 
however,  is  situated  so  nearly  in  the  middle  of  the  limb,  that  an  elegant 
and  useful  stump  may  be  formed  by  any  operation,  and  indeed  the  arm 
is  frequently  indicated  as  the  typical  locality  for  making  double  flaps  by 
transfixion.  If  this  operation  be  resorted  to,  lateral  flaps  are  the  best, 
and  the  outer  should  be  cut  first ;  the  principal  precaution  to  be  taken 
is  to  divide  the  musculo-spiral  nerve  with  a  clean  sweep  of  the  knife 
around  the  back  of  the  bone,  before  applying  the  saw.  In  amputating 
the  arm,  the  possibility  of  a  high  division  of  the  main  artery  most  be 
remembered ;  occasionally  the  brachial  will  be  the  only  vessel  that  re- 
quires ligature,  though  usually  there  will  be  l)leeding  from  six  or  seven, 
or,  if  the  parts  have  been  long  infiamed,  twelve  or  fifteen.  If  the  arm 
be  amputated  very  high  up,  particularly  if  the  limb  be  muscular,  there 
may  not  be  room  for  the  application  of  the  tourniquet  in  the  usual  place; 
it  may  then  be  safely  applied  to  the  axillary  artery,  the  arm  being  kept 
extended,  so  as  to  make  the  head  of  the  humerus  project  into  the  eKUlfti 
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where  it  forms  a  firm  point  of  resistance  against  which  to  exercise  pres~ 
Bore;  or  the  surgeon  may,  if  he  prefer,  have  the  subclavian  artery  com- 
pressed as  it  passes  over  the  first  rib,  by  means  of  a  wrapped  key  in  the 
hands  of  an  assistant. 


Amputation  at  the  Shoulder-joint. — This  is  in  appearance  a 
most  formidable  operation,  and  yet  it  is  one  of  which  the  results  are 
tolerably  favorable.  Thus,  237  cases,  recorded  in  Circular  No.  6,  gave 
144  recoveries  and  93  deaths,  a  mortality  of  only  39^  per  cent.  When 
performed  for  other  than  traumatic  causes,  it  is  still  more  successful. 
Amputation  at  the  shoulder-Joint  may  be  practised  in  several  ways,  the 
most  important  being  those  commonly  known  by  the  names  of  Larrey, 
Dupuytren,  and  Lisfranc. 

1.  Larrey^s  Method, — ^The  surgeon  enters  the  point  Of  a  shoi*t  knife 
below  and  a  little  in  front  of  the  acromion  process,  and  makes  a  deep 
incision  about  three  inches  long  in  the  direction  of  the  axis  of  the  arm. 
Prom  the  middle  of  this  incision  two  others  are  made  obliquely  down- 
wards (and  slightly  convex,  if  the  limb  be  muscular),  so  as  respectively 
to  terminate  at  the  points  where  the  anterior  and  posterior  folds  of  the 
axilla  end  in  the  tissues  of  the  arm ;  it  is  usually  directed  that  the  an- 
terior incision  should  be  made  first,  as  the  posterior  circumflex  artery  is 
larger  than  the  anterior,  but  if  the  subclavian  be  well  commanded  over 
the  first  rib,  there  need  be  no  fear  of  hemorrhage,  and  it  will  then  be 


Fig.  54. 


Anyiitotloii  «t  •boulder-Joint  bj  Larrey^s  method. 


Resalt  of  L&rref's  amputation. 


iDoet  convenient  to  make  the  posterior  incision  first,  that  its  position 
Bay  not  be  obscured  by  bleeding  from  the  other.  The  surgeon  next 
dittrticulates,  rotating  the  arm  first  outwards  so  as  to  make  tense  the 
subscapular  muscle,  which  he  divides  with  a  perpendicular  stroke  of  the 
knife,  then  catting  the  capsule  and  the  tendon  of  the  long  head  of  the 
biceps,  and  finally  rotatk^  the  ma  inwards  so  as  to  reach  the  supra- 
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and  infra-spinatus  muscles,  and  the  teres  minor.  The  lateral  incisions 
are  lastly  connected  by  a  transverse  cut  through  the  tissues  of  the  arm, 
either  from  without  or  from  within.  Before  this  final  incision  (which 
di\ides  the  brachial  artery)  is  made,  an  assistant  should  slip  his  thumb 
into  the  wound  and  control  the  vessel,  which  may  always  be  found  in  the 
first  muscular  interspace  from  the  anterior  edge  of  the  axilla;  the  limb 
being  removed,  the  vessels  are  to  be  secured,  and  the  edges  of  the  wound 
brought  together  so  as  to  make  a  linear  cicatrix.  The  appearance  of  the 
stump  resulting  from  this  operation  is  well  shown  in  the  accompanying 
illustration  (Fig.  54),  from  the  photograph  of  a  patient  on  whom  I  per- 
formed this  amputation  at  the  Episcopal  Hospital. 

2.  Dupuytren^s  MeiJiod. — This  method  consists  in  making,  either  by 
transfixion  or  from  without  inwards,  a  large  fiap,  embracing  almost  the 
whole  of  the  deltoid  muscle,  then  disarticulating,  and  finally  cutting  a 

• 

Fig.  55. 


AmpnUtioa  at  thonlder-Joint;  Dapaytreo's  method. 


short  flap  (in  which  is  the  vessel)  from  the  inside  of  the  arm.  This 
operation  is  more  quickly  performed  than  Larrey's,  but  makes  a  larger 
wound,  and  is  not,  I  think,  so  generally  applicable.  In  either  method 
the  principal  difficulty  is  in  disarticulating,  to  accomplish  which  (in  the 
case  of  fracture  preventing  the  use  of  the  arm  as  a  lever  in  efiTecting  ro- 
tation) it  may  be  necessary  to  introduce  the  forefinger  of  the  left  hand 
into  the  capsule,  and  forcibly  drag  down  the  head  of  the  bone  so  as  to 
expose  the  ligamentous  attachments.  In  making  the  deltoid  flap  by 
transfixion,  the  knife  should  be  entered  about  an  inch  in  front  of  the 
acromion  process,  and,  being  pushed  directly  across  the  joint  and  cap- 
sule, should  be  brought  out  at  the  posterior  fold  of  the  axilla.    As  in 
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0|>erat!oD,  an  assistant  should  slip  his  thumb  into  the  wounds 
and  lecQre  the  artery,  before  the  final  incision  is  made. 

'  ^franr'it  f Operation  consists  in  making  antero-postcHor  flaps, 
tue  together  very  much  as  the  incisions  in  Larrey's  method,  over 
i^ch  U  presents  no  particular  advantage.  Tbe  shouhler-joiot  can  also 
tinaclied  by  a  circular  incision,  as  practised  by  Velpeau  aod  others, 
lid  ill  fiu^  all  conceivable  varieties  of  amputation  at  this  point  have 
Im  eoplojed^  and  claimed  as  the  1>est  by  different  surgeons,  though 
Ihfiit  which  I  have  described  have  been  most  generally  adopted, 

Amfmtation  above  tfte  Shoulder^  or  amputation  of  the  arm  with  a  part  or 

tbe  whole  of  the  scapula,  and  perhaps  a  portion  of  the  clavicle,  is  occa- 

ricoallj  required  in  cases  of  accident  or  of  disease.    No  special  rules  can 

Wglfeo  for  the  performance  of  this  operation,  to  which,  whenever  pos- 

„^i.  _.:  :  jj  ^f  |,jj^  parts  concerned  is  to  be  preferred.     In  cases  of 

irgcon  must  make  his  flaps  as  best  he  may,  in  view  of  the 

piitrii  Mi^i  direction  of  the  laceration,  and  in  cases  of  amputation  for 

laiuoTn,  etc,,  ninst  be  guided  by  the  size  and  shape  of  the  morbid  growth. 

Tie  mr  '\na  operation   have  been  more  favorable  than  might 

hn  bfc  Ucd ;  twelve  recorded  ca^es*  in  which  the  arm  and  a  part 

VIklml  'le  scapula  were  tore  ofl'  by  accidental  violence,  all  ter- 

tttatM  i  iy,  while  seventeen*  cases  in  which  the  arm  and  part  or 

*B  of  the  Boapula,  with  or  without  a  portion  of  the  clavicle,  were  removed 

^  t^  MiTgeon  at  the  same  operation,  gave  twelve  recoveries  and  only 


l«it«i 


Lower  Extremity. 

Amputations  of  the  Foot* — The  phalanges  of  tue  toes  seldom  re- 
^  anputation,  but,  if  necessary,  this  little  0|>eration  may  be  conve- 
lljr  cloo«,  &8  in  the  case  of  the  flngers,  by  opening  the  joint  from  the 
ovsim,  and  covering  the  stump  with  a  plantar  flap. 
'4mi^pmiaimn  at  thp  Metatarso-phalangeal  Joint  is  best  done  by  the  oval 
^^tem.     It  mast  lie  remembered  that  the  web  reaches  about  half-way 
iMliiitii  Uic  j<^tnt  and  the  end  of  the  toe;  hence  the  incision  must  be 
{^<ftrt  hlgii,  i  >int  will  be  missed.     Disarticulation  is  facilitated 

V  ftnBAf  fit  iH  toe,  and  dividing  the  extensor  tendon  by  a  trans- 

^^M^  ffiiCialoik  it  ia  sometimes  recommended  that  in  amputating  the 
9*Bsl  loe,  lliie  beAd  of  tbe  metatarsal  bone  should  be  also  removed ;  I  do 
*ol  thiiik  thb  desirable^  as  by  so  doing  a  very  important  point  of  sup- 
^Oft  to  the  mrch  of  the  foot  is  taken  away,  an  evil  which  would  not  be 
^ompeoiai^  for  by  tbe  greater  s^^nmetry  of  the  resulting  stump. 

AmpuimUon  of  the  Great  Toe^  with  a  part  or  the  whole  of  it  a  Metatarnal 

&>»»#^maj  be  required.     If  the  anterior  portion  or  head  only  is  to  be  re- 

l>t?id|m  oval  incision  may  be  employed,  which  is  prolonged  backwards 

tif  ftmlBcient  distance  on  the  side  or  back  of  the  foot.     The  bone  may 

Wtffided  by  cutting  pliers  or  by  a  chain  saw.     If  the  whole  bone  is  to 

Wi«Mmdt*it  is  better  to  shape  an  antero-lateral  flap,  by  entering  the 

bfifeon  tba  back  of  the  foot,  between  the  first  and  second  metatarsal 

hiM^ftOd  on  a  level  with  the  tarso-metatarsal  joint,  cutting  forwards  to 

liie  btJl  of  Uie  toe,  then  across  to  a  point  corresponding  to  the  position 

\m  Am-  JouTB-  of  Med.  Sciences,  Oct  1868;  and  N.  Y.  Med.  Journal, 


'iHFr  "  -luil,  Jan.  1869)  gives  thirteen  cases,  to  which  are  to 

^mid  -  H  by  Wftt&on,  of  Edtnhnrffh,  aod  at  the  Piiinsylvaaia 

BSid  taXaX  upt;raUuu«  recently  reported  by  Jackson  and  McLeod. 
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of  the  m 


of  the  web,  and  then  hiickwards  again  along  the  inner  edge  of  ' 
this  flap  is  dissected  up,  taking  care  to  keep  it  as  fleshy  as  possiW 

Tbc  kiiite  is  then  re-entered  bet  we* 
the  metatarsal  bones,  and  made  \ 
cut  directly  forwards  through  tl 
web.  Then  pressing  the  toe  aw| 
from  the  next  one,  the  Burgeoi 
witli  the  point  of  his  knife,  cai 
tiou8ly  etTects  disarticulation,  ant 
separates  the  part  to  be  remove 
taking  care  not  to  wound  the  dor 
artery  of  the  foot.  Hemorrhii 
having  been  checked,  the  flap 
brought  down  and  attached  by  poij 
of  suture  in  the  usual  way. 

Amputation  of  the  Fifth  MeicUa 
»al  Bone  nmy  be  effected  by  the  ovij 
incision,  made  so  as  to  avoid  woun 
ing  the  sole.  The  point  of  the  ov 
is  usually  made  on  the  dorsum  of 
the  foot,  and  may  be  extended  in  a  curve  downwards  and  outwards  to 
the  edge  of  the  sole,  thus  forming  a  curved  triangular  flap,  which  is 
dissected  down  to  give  more  space.  A  somewhat  similar  modification  of 
the  ova!  incision  is  practised  by  A.  Gudrin,  in  amputating  the  metatarsitl 
bone  of  the  great  toe. 

Ampufafion  of  two  or  more  of  the  Metatarsal  Bones  may  be  conveni' 
ently  done  by  the  oval  operation,  the  point  of  the  oval  beginning  on  the^ 
dorsum  above  the  joint  at  which  disarticulation  is  to  be  effected,  and  il» 
branches  spreading  to  embrace  the  requisite  number  of  toes. 

Amputation  through  the  Gontinnitt/  of  all  the  MetatarmI  Bones  is  best 
done  by  cutting  a  short  dorsal  and  a  long  plantar  flap,  the  latter  of 
which  may  be  made,  if  i (referred,  by  transfixion,  sawing  the  l>ones  on  the 
same  level,  and  bringing  up  the  loug  flap,  so  as  to  free  the  cicatrix  from 
pressure  in  walking.     The  resulting  stump  is  well  formed  and  usefuL 

Amputation  of  the  Entire  Metatarsus  may  be  effected  by  making  a  long 
plantar  and  a  short  dorsal  flap.     The  general  line  of  the  articulation  is 

irregularly  oblique,  the  base 


HemoTul  of  metAtarB»]  bafte  of  greftt  toe  ;  fl*p 
fDruxKl ;  Joint  being  uponed. 


Fig,  57. 


AmpiiUtfaa 


t&ri<Hiii«totftra«l  Joint. 


of  the  first  metatarsal  being 
mtjch  lower  than  that  of  the 
fifth.  The  second  metatar- 
sal  dips  in  between  the  first 
and  third,  while  this  again 
articulates  at  a  lower  level 
than  the  fourth  or  fifth. 
The  plantar  flap  may  be  cut 
first  from  without  inwards, 
as  directed  by  Mr.  Hey,  or 
disarticiilatitm  may  be  ef- 
fected first,  and  the  long 
fiap  made  last,  as  practised 
by  Lisfranc.  The  guides  to 
the  articulation  are  the  pro- 
minent tuberosity  of  the 
fifth,  and  the  tubercle  of  the 
first  metatarsal  bone  (Lis- 
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Chop&rt'»  operation ;  flap  formed  after 
disarticalatlon. 


franc),  or  the  tuberosity  of  the  fifth  metatarsal,  and  the  promiDenee  of 
the  scaphoid  (Hey).  The  French  operation  is  a  pure  disarticulation,  but 
Hey  sawed  across  the  projecting  internal  cuneiform  bone.  This  ampu- 
tation is  somewhat  difficult  of  execution,  and  is  now  seldom  performed. 
ChoparVs  Amputation  removes  all  of  the  tarsus  except  the  astragalus 
and  the  calcaneum.  As  in  the  case  of  the  last  described  operation,  the 
plantar  flap  may  be  made  first,  or 

not  until  after  disarticulation  has  Fig.  58. 

been  effected;  the  former  plan  is, 
in  some  respects,  the  best,  as  allow- 
ing the  flap  to  be  more  regularly 
shaped.  The  incision  should  start 
on  the  outside  of  the  foot  from  a 
point  midway  between  the  exter- 
nal malleolus  and  the  tuberosity 
of  the  fifth  metatarsal  bone,  and 
on  the  inside  from  a  point  about 
half  an  inch  behind  the  prominence 
of  the  scaphoid.    Disarticulation 
may  be  much  facilitated  by  forci- 
bly bending  the  foot  down,  so  as 
to  make  tense  the  anterior  liga- 
ments of  the  joint.    The  scaphoid 
bone  has  often  been  left,  unintentionally,  in  performing  this  operation, 
the  resalting  stump  being  nevertheless  quite  satisfactory.     Care  must 
betaken,  in  the  after-treatment,  to  prevent  retraction  of  the  heel,  which 
is  apt  to  occur,  and  which  may  require  division  of  the  tendo  Achillis. 

Suh-astragcUoid  Amputation. — In  this  operation  all  the  bones  of  the 
foot  are  removed  except  the  astragalus.  Lisfranc  did  this  amputation 
by  catting  a  dorsal  flap,  Lignerolles  with  two  lateral  flaps,  and  Mal- 
gaigne  by  taking  a  single  flap  from  the  inner  part  of  the  plantar  surface. 
The  best  plan  is,  however,  to  make  a  flap  from  the  heel,  as  in  Syme's 
operation  (to  be  presently  described),  which  flap  is  then  brought  over 
the  astragalus  and  attached  to  a  short  dorsal  flap  in  front.  Mr.  Hancock 
has  collected  twenty-two  cases  of  this  operation,  the  results  of  which 
appear  to  have  been  usually  satisfactory. 

Pirogoff^s  Amputation. — In  this  operation  the  whole  of  the  foot  is 
taken  away  except  the  posterior  part  of  the  os  calcis,  which  is  brought  up 
aod  placed  in  contact  with  the  sawn  extremities  of  the  tibia  and  fibula, 
from  which  the  malleoli  have  been  removed.  The  operation  is  thus 
done:  a  somewhat  oblique  incision,  convex  forwards,  is  carried  across 
the  sole  of  the  foot  from  one  malleolus  to  the  other,  and  the  flap  thus 
marked  out  dissected  backwards  for  about  a  quarter  of  an  inch;  a 
second  incision,  slightly  convex  forwards,  is  then  made  across  the  front 
of  the  ankle,  so  as  to  open  the  joint ;  the  astragalus  is  next  disarticu- 
lated, when  the  sur^on,  applying  a  narrow-bladed  saw  or  a  "  Butcher's 
saw''  to  the  upper  and  posterior  part  of  the  calcaneum,  behind  the 
Astragalus,  divides  it  obliquely  downwards,  in  the  line  of  the  plantar 
incision.  The  malleoli  and  articulating  surface  of  the  tibia  are  then 
likewise  sawn  off,  and  the  two  cut  surfaces  of  bone  approximated.  If 
Butcher's  saw  be  used,  the  position  of  the  blade  maybe  reversed  for  the 
latter  part  of  the  operation,  so  as  to  saw  off  the  malleoli  from  behind 
forwards.  This  amputation  makes  an  admirable  stump,  the  remaining 
portion  of  the  calcaneum  becoming  firmly  attached  to  the  ' 
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the  leg,  and  the  natural  length  of  the  limb  being  retained.  It  is  particu- 
larly adapted  to  cases  of  injury,  though  it  may  also  be  employed  in 
those  of  disease,  provided  the  calcls  itself  be  not  involved.  Hancock  has 
collected  58  cases  of  Pirogoff's  amputation,  done  by  British  surgeons, 
death  occurring  in  only  five,  while  a  useful  stump  is  known  to  have 
resulted  in  45.  Five  required  reamputation.   Stephen  Smith  and  Hewson 


Fig.  59. 


Fig.  SO. 


Plrogoff**  «mpat«tion.  AppUeaUon  of  taw  to  os  ealeit. 


Bony  nnioa  between  ealeaneitai 
and  tibia,  after  PlrogolTe  ampatation. 


have  particularly  investigated  the  merits  of  Pirogoff's  amputation,  and 
the  latter  believes  it  to  be,  in  one  point,  superior  to  any*  operation  done 
higher  up,  in  that  it  enables  the  patient  to  run  upon  his  stump  as  well 
as  to  walk.  The  accompanying  cut  (Fig.  60),  from  Hewson's  paper, 
shows  very  well  the  bony  union  between  the  calcaneum  and  the  tibia  in 
a  successful  case  of  this  operation.  The  same  precautions  as  to  retrac- 
tion of  the  heel  are  necessary  in  the  after-treatment  of  this,  as  in  that 
of  Chopart's  operation ;  the  purpose  was  well  accomplished  in  Hewson's 
cases  by  applying  a  weight  of  four  or  five  pounds  to  the  back  of  the  leg, 
by  means  of  a  broad  strip  of  adhesive  plaster. 

Amputation  at  the  Ankle^oint  {Syme^s  Operation). — ^The  following  is 
Mr.  Syme's  own  description  of  this  operation :  ^^  The  foot  being  held  at 
a  right  angle  to  the  leg,  the  point  of  a  common  straight  bistoury  should 
be  introduced  immediately  below  the  fibula,  at  the  centre  of  its  malleo- 
lar projection,  and  then  carried  across  the  integuments  of  the  sole  in  a 
straight  line  to  the  same  level  on  the  opposite  side.  The  operator 
having  next  placed  the  fingers  of  his  left  hand  upon  the  heel,  and  inserted 
the  point  of  his  thumb  into  the  incision,  pushes  .in  the  knife  with  its 
blade  parallel  to  the  bone,  and  cuts  close  to  the  osseous  surface,  at  the 
same  time  pressing  the  flap  backwards  until  the  tuberosity  is  fairly 
turned,  when,  joining  the  two  extremities  of  the  first  incision  by. a 
transverse  one  across  the  instep,  he  opens  the  joint,  and,  carrying  his 
knife  downwards  on  each  side  of  the  astragalus,  divides  the  lateral 
ligaments,  so  as  to  complete  the  disarticulation.  Lastly  the  knife  is 
drawn  round  the  extremities  of  the  tibia  and  fibula,  so  as  to  expose 
them  sufficient!}^  for  being  grasped  by  the  hand  and  removed  by  the 


1  Mr.  Sjme  also  claims  this  advantage  for  his  operation  at  the  ankle-joint. 
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|w.    After  the  TeaseU  have  been  tied,  and  before  the  edges  of  the 
OBd  are  ttitched  together^  an  opening  should  be  made  throtigh  the 
srtor  part  of  the  tlap,  where  it  is  thinnest,  to  afford  a  dependent 
t  for  the  matter,  as  there  must 


Fig.  61. 


Sjme'i  AcnpnUUotL. 


ij»  be  too  much  blood  retained 
U)i  cavltjr  to  permit  of  union  by 
tmt  iotentioii/* 

TUi  operatieii  has  been  varied 
dlMr  fiirgeaiiaf  some  making 
htd  flap  longer,  and  others 
'tbaD  directed  by  Syme  him- 
ujif  aome  only  dissect  bock 
lo  the  point  of  ihe  heel, 
the   tendo   AcbilHs   and 
Iting  the  separation  of  the 
after    disarticulation. 
^'  it    is    done,   an    excel- 

•  l)  results,  provided  care 
i«  uii^Q  to  keep  close  to  the  bone 
in  aaktog  the  heel  flap,  so  as  not 
tfi  deitroy  ita  vascular  connections. 
The  death-rate  of  Syme-s  opera- 
tions bat  small,  21  i*  cases  collect- 
r;  "i  TTfincock  giving  but  IT  fatal 
uS,  a  mortality  of  less 
:  i-i  cent.  The  stamp  is,  ac- 
''ordjag  to  Stephen  Smith,  better 
tiiMthat  of  Pirogoff^s  operation, 
fiir  me  iritli  an  artificial  limb. 

Olker  Amputation 8  on  the  Foot, — Mr.  Hancock  has  ingeniously  com- 

IW  Pfn^flTsi  with  the  sub-astragaloid   amputation,  preserviug  the 

•Be  ij:  tlic  sawn  surface  of  tiie  os  ciilcis  into  contact 

•ttn  'U  of  the  astragalus;  in  this  operation  the  head 

•fth*  lie  is  also  removed.     In  the  course  of  lectures  (before  the 

fcytl       ..  _.  of  Surgeons),  published  in  the  Lancet  for  18<>6,  in  which 

Wi  operation,  which  maybe  called  Hancock^s^is  described,  the  same 

*titpon  ably  advocates  the  propriety  of  looking  upon  the  foot  as  a 

^uk^  for  operative  purposes,  and  of  dividing  the  tarsal  bones  with  a 

%v,vithout  regard  to  the  position  of  the  joints,  taking  care  merely  to 

•^^ate  all  parts  that  are  diseased  or  irretrievably  injured.     This  is  a 

•^nril  9f  the  old  teaching  of  Mayor,  of  Lausanne,  and,  though  contrary 

fo tile  geaetally  received  view^s  of  modern  surgery,  is,  I  think,  founded 

^nMOii;  ai^ting  upon  this  principle,  I  myself  in  one  case  removed  the 

portion  of  the  foot,  sawing  through  the  scaphoid  bone,  the  pos- 

put  of  which  waa  healthy,  and  removing  the  anterior  diseased 

of  tbe  calcaneum  ;    the  case  did  |Krfeetly  well     By  this  pro- 

aiBpatations  of  the  tarsus  are  greatly  simplified,  it  being  merely 

to  make  antero-posterior  Haps  of  sutlicient  size,  and  to  saw  oif 

^4i»iwd  or  Injured  parts  of  tho  foot. 

Tit  Mlij#ir«r  of  amputations  of  the  foot  and  ankle  are  quite  favorable  \ 
tin,b  our  late  war,  790  amputations  of  the  toes  gave  but  six  deaths, 
tUputial  amputations  of  the  foot  gave  eleven,  and  C7  of  the  ankle- 
y^ttgife  Dine  (CifVJtlar  No,  6,  S,  G.  0-,  18G5,  p.  45). 


Aapntmiions  of  the  Leg. — The  leg  maj*  be  amputated  at  any  part, 
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the  rule  being  to  give  the  patient,  in  every  case,  as  long  a  stamp  as 
possible.  It  was  formerly  customary,  in  the  case  of  laboring  men  who 
could  not  afford  to  procure  costly  artificial  limbs,  to  amputate  jast  below 
the  tubercle  of  the  tibia,  that  a  peg  might  be  adapted  which  would  preaa 
on  the  front  of  the  knee;  but  by  using  a  short  peg  with  a  socket,  the 
limb  can  be  fixed  in  the  extended  position,  so  that  the  benefits  of  a  long 
stump  can  now  be  equally  well  given  to  patients  in  all  conditions  of 
life. 

Amputation  at  the  Lower  Third  of  the  Leg  may  be  conveniently  per- 
formed by  the  ordinary  circular  method,  or  by  making  two  lateral  flaps 
principally  composed  of  skin,  and  dividing  the  muscles  by  a  circular 
incision  a  short  distance  above. 

Amputation  at  the  Middle  or  Upper  Part  of  the  Leg^  provided  the  limb 
be  not  too  muscular,  may  be  done  by  the  common  double-flap  method,  a- 

Fig.  62. 


Flap  aiupaUtioa  of  the  leg. 

short  anterior  skin  flap  being  cut  from  without  inwards,  and  a  long  pos- 
terior flap  by  transfixion.  When  the  calf  of  the  leg  is  very  large,  this 
plan  gives  an  unwieldy  posterior  flap,  which  must  be  trimmed  before 
adjustment,  and  is  even  then  clumsy  and  troublesome;  hence  in  such 
cases  the  fiap  should  be  cut  from  without  inwards,  or  better  still,  Bal- 
lot's or  Lee's  method  may  be  adopted.  Sedillot^s  plan  consists  in 
cutting  by  transfixion  a  single  fiap  from  the  outside  of  the  limb,  while 
the  tissues  on  the  inside  are  divided  by  a  transverse  incision  slightly 
convex  forwards;  after  sawing  the  bones,  the  large  flap  is  brought 
around  and  attached  by  stitches,  forming  a  beautifhl  stump.  Zee's 
method,  like  that  of  Teale,  consists  in  making  rectangular  flaps,  of 
which,  however,  the  longer  is  formed  from  the  tissues  of  the  calf;  it  em- 
braces only  the  superficial  layer  of  muscles,  the  deep  layer  being  trans- 
versely divided  on  a  level  with  the  line  of  the  short  flap. 

In  whatever  way  the  flaps  are  formed,  the  bones  must  be  cleared  for 
the  saw  by  a  circular  sweep  of  the  knife,  and  in  cutting  between  the 
bones  special  care  must  be  taken  not  to  turn  the  edge  of  the  knife  up- 
wards, lest  the  tibial  arteries  should  be  cut  at  too  high  a  point — an  acci- 
dent which  by  the  subsequent  retraction  of  the  vessels  might  cause 
trouble  in  arresting  the  hemorrhage.  In  applying  the  saw,  the  flbula 
should  be  divided  before  the  tibia,  as  it  is  otherwise  liable  to  splinter ;  it 
is  often  recommended  to  saw  the  edge  of  the  tibia  obliquely,  under  the 
impression  that  it  is  thus  less  likely  to  perforate  the  anterior  flap;  I 
believe,  however,  that,  except  from  undue  tension,  this  accident  is  not 
likely  to  occur,  and  that  the  risk  of  necrosis  is  increased  by  the  oblique 
division  of  the  tibial  spine.  If  it  be  done  at  all,  it  is  best  done  by  round- 
ing off  the  bone  with  a  Butcher's  saw,  as  recently  advised  by  Mr.Porterf 
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of  Dublin.  A  preferable  plan  is,  I  think,  to  preserve  a  short  flap  of 
periosteam,  which  is  allowed  to  fall  over  the  sawn  snrface  of  the  tibia, 
as  recommended  by  Oilier,  of  Lyons. 

Four  or  five  arteries  usually  must  be  tied  in  amputations  of  the  leg, 
and   in  cases  where  the  vessels  are  enlarged  by  the  inflammatory 
process  a  much  larger  number  may  need  ligature ;  while,  on  the  other 
hand,  if  the  section  be  made  above  the  origin  of  the  tibials,  the  popliteal 
alone  may  require  attention.    A  great  deal  of  trouble  is  occasionally  ex- 
perienced in  endeavoring  to  secure  the  anterior  tibial,  owing  to  its  retrac- 
tion above  the  section  of  the  interosseous  membrane.  A  very  good  plan 
in  such  a  case  is  to  turn  the  patient  on  his  face,  when  the  weight  of  the 
stump  will  tend  to  extend  the   limb,  thus  bringing  the  artery  into 
the  direction  of  a  straight  line,  and  making  it  much  easier  of  access. 
For  all  amputations  of  the  leg  or  parts  below,  the  tourniquet  may  be 
conveniently  applied  to  the  popliteal  artery,  a  large  compress  being 
placed  over  the  vessel,  and  the  plate  of  the  instrument  fixed  at  a  point 
di&inetrically  opposite,  above  the  knee. 

Amputation  at  the  Knee-joint  is  comparatively  a  modern  opera- 
tion. Its  introduction  into  general  surgical  practice  is  principally  due 
to  the  efforts  of  Velpeau,  though  it  has  probably  been  more  frequently 
resorted  to  in  Great  Britain  and  in  this  country  than  on  the  continent 
of  Europe.  It  may  be  done  by  either  the  circular  or  the  elliptical  inci- 
sion, or  by  means  of  flaps. 

Elliptical  Method. — In  this  operation,  which  bears  the  name  of  Baudens, 
the  surgeon  enters  his  knife  three  fingers^  breadth  below  the  tuberosity  of 
the  tibia,  cutting  at  first  transversely,  then  obliquely  upwards  and  around 
tiie  limb  to  a  point  in  the  popliteal  space  one  finger's  length  above  the 
joint;  the  incision  then  passes  transversely  across  the  back  of  the  limb^ 
and  is  continued  obliquely  downwards  to  its  point  of  commencement. 
This  oval  flap  is  dissected  up  to  the  line  of  the 
joint,  and  disarticulation  easily  effected  by  sever- 
ing the  ligamentum  patellte,  and  the  lateral,  cru- 
(^  and  posterior  articular  ligaments.     The 
semilunar  cartilages  are  usually  removed,  though 
A.  Qu^rin  advises  that   they  be  allowed  to  re- 
mtin.   The  articular  cartilages  may  be  left,  or,  if 
pieferred,  may  be  removed  by  sawing  around  the 
condyles  of  the  femur  with  Butcher's  saw,  or  the 
condyles  themselves  may  be  removed  in  the  same 
way ;  the  statistics  of  the  operation  show,  how- 
ever, according  to  Dr.  Brinton,  that  it  is  rather 
better  to  allow  the  condyles  to  remain.     Some 
difference  of  opinion  prevails  as  to  whether  or 
no  the  patella  should  be  removed.     I  think,  with 
Mr.  Erichsen  and  Mr.  Pollock,  that  it  is  better 
to  retain  it,  and  its  retraction  maybe  prevented, 
as  suggested  by  the  first  named  surgeon,  by 
toming  up  the  flap  and  dividing  the  insertion  of 
the  quadriceps  femoris  muscle. 

Anterior  Flap  Method. — This,  which  is  the  best 
of  the  flap  methods,  consists  in  making  a  long, 
rather  square,  cutaneous  flap  from  the  front  of 
the  leg,  disarticulating,  and  cutting  a  short  pos- 
terior flap    by   transCxion.      The  posterior  Jlap         Long  anterior  flap  at  kuee. 
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method,  in  which  a  large  fleshy  flap  is  formed  from  the  calf,  is  easier  of 
execution,  but  less  satisfactory  in  its  results ;  in  it  the  patella  is  removed. 
The  lateral  flap  method^  of  Rossi,  was  a  good  deal  employed  during  our 
late  war,  and  has  the  advantage  of  affording  room  for  drainage  at  the 
lowest  part  of  the  wound.  In  any  form  of  knee-joint  amputation  the 
popliteal  artery,  with  perhaps  some  of  its  branches,  and  the  articular 
arteries,  will  require  ligation. 

The  statistics  of  knee-joint  amputation  have  been  investigated  by 
Dr.  John  U.  Brinton,  of  this  city,  in  an  elaborate  paper  in  the  Amer, 
Journ.  of  Med,  Sciences  for  April,  1868.  He  finds  that  164  cases  from 
American  and  foreign  sources  gave  111  recoveries  and  53  deaths,  a 
mortalit}'  of  32.31  per  cent  Of  211  cases  recorded  in  the  oflice  of  the 
Surgeon-General,  U.  S.  A.,  106  died,  or  50.2  per  cent.  The  annexed 
tabic  shows  the  respective  mortality  of  amputations  of  the  leg  and  of 
the  thigh,  compared  with  those  of  the  knee-joint,  in  cases  of  gunshot 
injury. 

Caves.  Death*.  Mortalltj,  per  cent 

Amputation  of  the  leg*         .        .        .        3278  1089           38.22 

do.         at  the  knee-joint'      .        .          296  181           61.15 

do.          of  the  thigh'     .        .        .        3516  2715           77.22 

In  amputation  at  the  knee-joint  for  chronic  disease,  the  mortality  is 
given  by  Dr.  I^rinton  as  22.58  per  cent.,  a  death-rate  which  does  not 
differ  materially  from  that  of  amputation  under  similar  circumstances 
either  just  above  or  just  below  the  joint;  the  death-rate  of  this  amputa- 
tion for  traumatic  causes  generally,  he  gives  as  40.62  per  cent. 

Amputation  through  the  Condyles  of  the  Femur^  or  at  the  knee  as  dis- 
tinguished from  the  knee-joint,  is  best  done  by  Garden's  method,  the 
superiority  of  which  over  that  proposed  by  himself  has  been  candidly 
acknowledged  b}*^  Prof.  Syme.  In  this  operation  a  single  broad  flap  is 
taken  from  the  front  of  the  knee,  the  condyles  being  sawn  through  on  a 
level  with  a  simple  transverse  incision  made  below.  The  patella  is  re- 
moved, and  the  coud3'les  may  be  advantageously  divided  in  a  curved 
line  by  using  Butcher's  saw.  This  operation  gives  an  excellent  stump, 
and  is  particularly  applicable  to  cases  of  disease  of  the  knee-joint,  for 
which,  indeed,  it  is  claimed  by  Mr.  Syme  to  be  in  every  way  superior  to 
the  operation  of  excision.  Its  results  are  very  favorable,  thirty  cases 
of  all  kinds  having  given  in  Mr.  Garden's  hands  a  mortality  of  but  five, 
or  sixteen  and  two-thirds  per  cent.  The  resulting  stump  is  longer  and 
more  serviceable  than  that  from  amputation  of  the  thigh,  and  the  medul- 
lary cavity  not  being  involved,  there  is  less  risk  of  diffuse  suppurative 
osteo-myelitis  and  consequent  pyaemia. 

Amputations  of  the  Thigh. — Amputation  of  the  thigh  is  fre- 
quently required  in  cases  of  both  disease  and  injur}-.  The  operation 
may  be  done  at  any  part  of  the  limb,  and  the  mortality  is  directly  pro- 
portional to  the  proximity  to  the  trunk  of  the  line  of  section. 

Supra-condi/loid  Amputation  of  the  thigh  is  the  name  proposed  by 
Stokes,  of  Dublin,  for  a  modification  of  Garden's  method  of  amputating 
at  the  knee ;  in  this  modification  an  oval  flap  is  taken  from  the  front  of 
the  leg,  there  being  also  a  posterior  flap  fully  one-third  of  the  length  of 
the  anterior ;  the  femoral  section  is  made  at  least  half  an  inch  above 

>  See  Table  on  page  108. 

s  See  Dr.  Brinton's  paper,  and  L^gouett,  op.  dt,  p.  780. 


AMPUTATIONS    OF    THE    THIGH.  127 

the  antero-superior  edge  of  the  condyloid  cartilage,  and  the  cartilagin- 
ous surface  of  the  patella  is  removed  by  means  of  a  small  saw. 

AmpuUUion  at  the  Lower  Third  of  the  thigh  may  be  conveniently  done 
by  the  ordinary  double-flap  operation.    Mr.  Erichsen  recommends  Ver- 
male's  operation,  or  that  by  lateral  flaps,  for  this  situation,  and  I  doubt 
not  that  an  excellent  .stump  may  be  obtained  by  this  method.    The 
operation,  however,  which  I  have  always  practised  myself  in  amputating 
at  the  lower  third  of  the  thigh,  is  the  antero-posterior  flap  method,  and  I 
have  found  it  perfectly  satisfactory.    The  anterior  flap  is  cut  flrst,  from 
without  inwards,  and  should  be  about  four  inches  in  length,  extending  to 
the  upper  edge  of  the  patella ;  it  should  be  rather  square  in  shape,  with 
the  comers  rounded  off,  and  should  embrace  all  the  tissues  down  to  the 
bone.    The  posterior  flap,  which  contains  the  main  artery,  is  made  by 
transfixion,  and  should  be  about  the  same  length  as  the  other,  thus 
allowing  for  the  inevitable  retraction  of  the  muscles  at  the  back  of  the 
thigh.    Both  flaps  are  then  turned  back,  when  a  circular  sweep  of  the 
knife  clears  the  bone  for  the  application  of  the  saw.     When  the  flaps 
are  adjusted,  it  will  be  found  that  the  bone  is  well  covered  by  the  front 
flap,  and  the  resulting  cicatrix  is  drawn  entirely  behind  the  line  of  pres- 
sure. Seven  or  eight  vessels  usually  require  ligature,  though,  if  the  case 
be  one  of  chronic  joint  disease,  the  number  may  be  larger. 

AmpuUUion  at  the  Middle  or  Upper  Third  of  the  thigh,  if  the  limb  be 
Bot  too  muscular,  may  be  done  in  the  same  way,  by  antero-posterior 
'  flaps,  one  or  both  made  by  transflxion,  according  to  circumstances.  But 
if  the  limb  be  a  large  one,  a  better  stump  can  be  made  by  resorting  to 
the  modified  circular  operation,  as  practised  by  Syme  and  Liston,  making 
short  skin  flaps,  and  dividing  the*muscles  at  a  higher  point  by  a  circular 
incision  (see  Fig.  42).  The  posterior  muscles  of  the  thigh  always  re- 
tract more  than  the  anterior,  and  should  therefore  be  cut  rather  longer. 
In  amputating  at  the  upper  portion  of  the  thigh,  there  is  scarcely  room 
for  the  application  of  a  tourniquet,  and  the  surgeon  therefore  commonly 
has  to  rely  upon  manual  compression  of  the  femoral  arter}^,  as  it  passes  over 
the  brim  of  the  pelvis,  though  in  some  cases  the  aortic  tourniquet  might 
perhaps  be  advantageously  employed.  If  manual  pressure  be  resorted 
to,  the  assistant  who  has  charge  of  this  department  should  grasp  the 
great  trochanter  with  the  flngers  of  the  hand  corresponding  to  the  limb 
to  be  removed,  and  press  firmly  on  the  artery  as  it  emerges  &om  beneath 
PoQpart*s  ligament  with  the  thumb  of  the  same  hand ;  the  opposite 
thumb  is  superimposed  to  assist  and  regulate  the  pressure,  and  to  pre- 
vent any  risk  of  slipping. 

In  cases  of  injury,  the  form  and  extent  of  the  laceration  will  often 
compel  the  surgeon  to  make  irregular  flaps,  and  to  cover  his  stump  as 
best  be  may  under  the  circumstances.  Oblique  flaps  may  be  employed 
in  such  a  case,  or  a  single  long  flap  from  any  part  of  the  thigh ;  it  is 
more  important  to  make  the  amputation  at  as  low  a  point  as  possible, 
than  to  follow  any  one  or  other  particular  mode  of  operating. 

Amputation  through  the  Trochanters  may  be  occasionally  required  in 
cases  of  injury,  or  of  malignant  tumor  involving  the  lower  part  of  the 
femur.  It  is  a  procedure  of  less  risk  than  exarticulation  of  the  whole 
inb,  and,  in  cases  of  malignant  disease,  appears  to  be  no  more  likely  to 
be  ftrflowed  by  a  return  of  the  affection,  than  the  graver  operation.  It 
iii  moreover,  very  easy  to  convert  this  amputation  into  a  disarticulation, 
ly  dissecting  out  the  head  and  neck  of  the  femur,  if  these  parts  be  found 
to  be  diseased. 
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TvaJo^s  Amputntion  htj  Lontj  and  Short  licctantjular  Flaps  niAkes  ft 
lioaiitiful  and  most  serviceable  stump  when  applied  to  the  thigh,  but  is 
ol)jectionable  ou  account  of  requiring  the  bone  to  be  sawn  at  a  much 
higher  level  than  would  be  necessary  with  the  ordinary  operations:  thus, 
it'  the  laceration  of  the  soft  tissues  extended  to  the  upjxir  border  of  the 
patella,  and  the  tliigh  were  only  sixteen  inches  in  circumference  (by  no 
means  a  large  measurement),  the  long  flap  would  need  to  be  eight  inches 
square,  and  the  bone  would  be  divided  at  just  about  its  middle,  full}' four 
inches  higher  than  would  be  required  by  the  common  double-tlai>  0|>erar 
tion. 

Amputation  at  the  Hip-joint. — This,  which  may  fairh'  be  con- 
sidered the  gravest  operation  in  the  whole  range  of  surgical  practice,  is  a 
procedure  of  comparativel}'  recent  introduction.  The  tirst  case  which  is 
usually  classed  as  an  amputation  at  the  hii>-joint  is  that  in  which  Lacroix 
(1748)  removed  the  right  thigh  at  the  joint,  on  account  of  gangrene,  which 
attected  both  limbs,  and  had  lK?en  produced  by  the  use  of  ergot-  The 
amputation  had  been  nearly  completed  by  nature,  and  he  merely  divided 
with  scissors  the  round  ligament  and  the  sciatic  nerve.  Four  days  later 
he  ami)utated,  through  the  line  of  separation,  tlie  left  thigh  at  the  tro- 
chanters :  the  patient,  who  was  a  boy  of  fourteen,  survived  the  last  opera- 
tion for  eleven  days.  Perault,  in  1774,  performed  a  somewhat  similar 
operation,  in  a  case  of  gangrene  from  external  violence,  the  patient  re- 
covering. The  first  bond-Jide  case  of  hip-joint  amputation  through  lining 
parts  was  done  by  Kerr,  of  Xorthampton,  about  the  same  time,  on  a  girl 
of  eleven  years,  sutfering  from  hip  disease,  complicated  with  psoas  abscess 
and  i)ulmonary  phthisis;  she  died  on  the  eighteenth  day.  The  first  case 
of  tills  amputation  for  gunshot  injur}'  was  Larrey's,  in  1793,  while  the 
first  successful  case  in  milit^r}'  practice  was  that  of  Mr.  Brownrigg,  in 
1812. 

A  great  many  different  plans  have  been  suggested  for  effecting  disar- 
ticulation at  the  hi^vjoint,  but  I  shall  content  m3'8elf  with  describing  five 
prhicipal  methods,  viz.,  ttio  oval,  tlie  modified  circular,  that  b}'  a  single 
flap,  that  by  antero-postcrior,  and  that  by  lateral  flaps. 

Oiml  Method, — This  has  not  been  employed  very  often.  It  is  done  by 
entering  the  point  of  a  strong  but  short  knife  on  the  outside  of  the  limb, 
either  over  the  trochanter  or  below  the  anterior  superior  spinous  process 
of  the  ilium,  and  making  two  oblique  incisions,  one  forwards  and  down- 
wards, and  the  other  backwards  and  downwards,  to  meet  in  a  transverse 
line  on  the  inside  of  the  thigh.  The  muscles  are  divided  in  the  same  lines 
or  a  little  higher,  and  disaiticulation  being  effected  from  the  outside  of  the 
joint,  any  remaining  tissue  is  severed,  as  in  Larrcj^'s  shoulder-joint  ampu- 
tation, by  a  single  stroke  of  the  knife.  Malgaigne  recommends  a  prelimi- 
nary longitudinal  incision,  by  which  the  operation  is  still  more  assimilated 
to  that  of  Larrey  on  the  shoulder.  On  a  slender  limb  this  form  of  am- 
putation would  give  an  admirable  stump,  but  it  is  obvious  that  under 
opposite  circumstances  the  adductor  muscles  of  the  thigh  would  form  a 
cumbrous  mass,  which  would  require  retrenchment  before  the  wound  could 
be  properly  closed. 

Modified  Circular  Operation. — This  is  done  by  cutting,  from  without 
inwards,  short  antero-posterior  cutaneous  flaps,  and  then  dividing  the 
muscles  on  a  level  with  the  joint  by  a  circular  incision.  This  method 
has  been  saccessiblly  employed  by  several  American  surgeons,  including 
the  late  Dr.  J.  Mason  Warren,  of  Boston,  and  is  particuhirly  adapted  to 
of  tnmor  encroaching  on  the  upper  part  of  the  thigh. 
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iifigfe  Flap  Method. — In  this  operation,  a  siij«:le  large  anterior  flap  is 

I  eiUier  by  transfixion  (Mnnec),  or  from  without  inwards  (Plantade, 

nl).     The  soft  parts  on  the  back  of  the  Hmb  are  divided  by  a  cir- 

ir  L!Krit»ian^  either  l)efure  or  after  disarticulation.     In  other  forms  of 

<!fieniiion  the  flap  has  been  taken  from  the  inside,  or  even  from  the 

;  of  Uie  limb.     The  single  flap  method  might  be  desiirable  in  a  case 

^iibidi  tb©  laceration  of  the  soft  parts  was  such  as  to  forbid  any  other, 

ihcn  the  surgeon  has  a  choice  of  operations,  it  is  better  to  employ 

r  the  oval  or  modified  circular,  or  the  double-iiap  method  of  Guthrie, 

I  win  be  jmsently  described. 

AiKiiai>-po^€rior  Flap  Melfwd — There  are  two  varieties  of  this  opera- 

tWUdl  bear  the  names,  respectively,  of  B(^*lard  and  Guthrie.     Jie- 

ft  operation  consists  In  making  both  flaps  b^'  transflxion.    It  is  thus 

i:  The  |Hiiiit  of  n  long  straight  knife  is  entered  a  little  above  the 


Fig.  C4. 


Ill  kli^Juitit ;  tuisprflMtoa  of  femorml  ^rittf  in  ^at^rlor  dtp. 


IHftlus  great  trochanter,  thrast  across  the  limb,  di[»ping  slightly 
Ml  aa  to  graze  the  back  of  the  cervix  femoris,  and  brought  out 
'^-~*rmt  part  of  the  gluteal  fold ;  a  posterior  flap  in  thus  cut 
M  ]  miiJscies,  and  the  surgeon  then  re-entering  his  knife  at 

hi  jwunt,  pujijhes  it  in  front  of  the  joint,  and  bringing  it  out  as 
W>ff,entji  mn  anterior  flap  from  the  front  of  the  thigh.  The  plan 
•tW  Li  more  commonly  adopte<I  in  England  and  in  this  countr}', 
^fai  from  Blfclard's  in  tliat  the  anterior  flap  is  cut  first,  and  that  the 
■bUSr, iiiditea^t  of  being  entered  just  above  the  trochanter,  is  thrust  in 
•^two  flagers'  breadtlv below  the  anterior  superior  spine  of  the  ilium, 
*^kifiag  graased  the  front  of  the  joint,  is  brought  out  just  above  the 
*^  behii;  the  flaps  thus  formed  are  more  oblique  than  in  the  French 
•l^ilioa*  iStdhrie^e  plan,  which  seems  to  me  to  be  better,  di tiers  merely  iji 
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that  the  flaps  are  cut  from  without  inwards ;  the  operation  is  done  wiH 
a  small  knife,  and  the  posterior  flap  should  be  cut  first.  It  is  not  qulti 
so  rapidly  executed  as  the  operation  by  transfixion,  but  is  more  cerUk 
of  affording  well-shaped  flaps,  and,  I  think,  gives  a  better  stump ;  tUl 
operation  has  been  several  times  employed  in  this  country,  and  is  thil 
to  which  I  myself  resorted  in  the  only  case  in  which  I  have  had  occaalai 
to  perform  this  operation. 

Lateral  Flap  Method. — This  method,  as  its  name  implies,  consists  li 
making  two  flaps,  from  the  outside  and  the  inside  of  the  limb.  Lami 
and  Lisfranc  made  both  flaps  by  transfixion,  the  former  cutting  the  inui 
flap  first,  while  the  latter  began  with  the  outer.  Dupuytren  modified 
this  operation  by  shaping  the  internal  flap  from  without  inwards.  Neithfl 
of  these  plans  appears  to  present  any  advantages  over  those  which  havi 
been  previously  described. 

Whatever  method  be  employed  in  amputating  at  the  hip-joint,  the  sur 
geon  must  take  special  precautions  against  the  occurrence  of  hemorrhage; 
for  a  very  few  jets  from  the  femoral  artery,  in  this  situation,  will  almoe( 
insure  the  death  of  the  patient.  Larrey  directed  that  the  main  vessd 
should  always  be  secured  in  the  groin,  as  a  preliminary  measure,  and  thii 
plan  has  been  since  frequently  followed.  It  seems  to  me,  however,  thai 
the  extensive  separation  of  the  artery  from  the  surrounding  tissues 
which  is  unavoidable  in  this  preliminary  ligation,  must  expose  the  p» 
tient  to  greater  risk  of  secondary  bleeding,  than  when  the  vessel  ii 
simply  picked  up  by  forceps  or  tenaculum,  after  division,  as  in  other  ant 
putations.  Hence,  I  think  it  better  to  rely  upon  mechanical  means  tc 
control  the  circulation,  or,  in  the  absence  of  these,  to  trust  to  the  manual 
pressure  of  intelligent  assistants. 

The  circulation  can  be  conveniently  controUed  by  compressing  the 
aorta,  either  with  Lister's  instrument  (Fig.  29),  a  modification  of  Dupuy- 
tren's  compressor,  or  with  the  apparatus  which  has  been  repeatedly  used 
in  this  city  under  the  name  of  the  abdominal  tourniquet^  and  which  ie 
merely  an  enlarged  form  of  that  devised  by  Mr.  Skey  (Fig.  28). 

In  addition  to  the  aortic  compressor,  it  is  desirable  to  have  in  readi- 
ness a  large  fiat  sponge,  as  suggested  by  Mr.  Butcher,  for  application  tc 
the  whole  posterior  fiap,  while  the  surgeon's  attention  is  given  to  securing 
the  main  artery  which  is  in  the  anterior. 

Although  the  benefits  derived  from  the  use  of  the  aortic  compressoi 
in  this  operation  are  unquestionable,  yet  the  pressure  necessarily  exer 
cised  upon  the  important  nervous  structures  contained  in  the  abdominal 
cavity  must  be  at  least  undesirable,  if  not  positively  injurious;  henc€ 
the  vessels  should  be  secured  promptly,  that  this  pressure  may  not  be 
continued  longer  than  is  absolutely  necessary.  The  point  at  which  the 
pad  of  the  compressor  should  be  applied  is  on  a  level  with  the  umbilicus^ 
and  a  little  to  its  left  side ;  it  is  well,  before  screwing  down  the  pad,  tc 
roll  the  patient  gently  over  to  the  right  side,  that  the  bowels  (whicb 
should  have  been  previously  emptied  by  a  dose  of  castor  oil  and  an 
enema)  may,  as  far  as  their  mesenteric  attachments  will  allow,  fall  out 
of  the  line  of  pressure.  Should  it  be  determined  to  relj'  on  manual  com* 
pi*ession,  this  may  l)e  applied  to  the  abdominal  aorta  (if  the  patient  be 
very  thin),  to  the  external  iliac  artery  just  within  the  brim  of  the  pelvis, 
or  to  the  femoral  as  it  emerges  from  beneath  Poupart's  ligament ;  the 
hands  of  an  assistant  should  moreover  foUomthe  knife  of  the  operator, 
and  catch  the  artery  in  the  anterior  fiap  as  soon  as  it  is  cut,  or,  if  the 
fiap  be  made  by  transfixion,  before  the  section  is  completed.     After  the 
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operation  the  stump  may  be  closed  in  the  usual  way,  the  deep  parts  of 
the  wound  being  approximated  by  the  use  of  suitable  compresses. 

The  statistics  of  hip-joint  amputation  are  more  favorable  than  might 
be  expected  from  the  severity  of  the  operation:  of  286  cases  of  all  kinds 
recorded  in  Circulars  No.  7,  S.  G.  O.,  1867,  and  No.  2,  S.  G.  O.,  1869, 
60  are  known  to  have  recovered  and  223  to  have  died,  while  the  result 
in  three  cases  is  undetermined ;  besides  these,  there  were  eight  cases  of 
reamputation  of  stumps,  of  which  four  died  and  four  recovered.  The 
following  tables  exhibit — firsts  the  comparative  mortality  of  hip-joint  and 
thigh  amputations,  for  the  causes  met  with  in  civil  life,  and  for  gunshot 
iDJories;  second^  the  comparative  mortality  of  these  operations,  accord- 
ing as  they  were  performed  for  injury  or  disease;  and  third,  the  statis- 
tics of  hip-joint  amputation  for  gunshot  injuries,  with  reference  to  the 
periods  at  which  the  operations  were  performed. 

liable  showing  Results  of  Hip-joint,  as  compared  with  Thigh  Amputa- 
tion, for  Causes  incident  to  ciml  Life,  and  for  Gunshot  Injuries. 


Civil  Pbacticb. 

OaHBROT  WODVM. 

AOflRSQATBa. 

AapaUtlon. 

5 

i    iMorUlltj, 
1       per  cent. 

• 

S        ^ 

I    I 

Mortalitj, 
per  cent. 

1 

Mnrtalltj, 
per  cent. 

Hip-joint' 

111 
1003 

65|    68.56 
895     89.38 

175'  158'     90.29 

1  286 1  223 

77.97 

TiSht....... 

85162715 

1 

77.23 

'4519  3110 

1         1 

68.82 

Tobk  showing  Mortality  of  Hipjoint,  and  of  Thigh  Amputation^for 
Injury,  and  for  Disease. 


Amputatiov  fob  lyJOBT. 

For  Dissasb. 

Locality. 

Cases. 

Deaths. 

Mortality, 
per  cent. 

Gates. 

Deaths. 

Mortality, 
per  cent. 

Alhip.johit» 

47 
90 

85 
55 

74.47 
61.11 

42 
803 

18 
71 

42.86 

In  continmty  of  thigh* 

23.43 

Table  showing  Results  of  Hipjoint  Amputation  for  Gunshot  Injuries^ 
according  to  the  Period  at  which  the  Operation  was  performed, 
[Copied  from  Circular  No.  2,  8.  G.  O.,  1869,  p.  112.] 


Period  of  Operation. 

Gases. 

Died. 

Becovered. 

Donbtfal. 

Death-rate. 

Primary 

79 
76 
20 

8 

75 

70 

13 

4 

1 
6 
7 
4 

3 

98.68 

Intemediate 

92.10 

Secondary 

65.00 

KeampatatioDB 

50.00 

^KXTe^ates 

183 

162 

18 

3 

90.006 

'  CSrcnlar  No.  7,  8.  G.  O.,  1867,  p.  18,  and  Circular  No.  2,  8.  G.  O.,  1869,  p.  112. 

*  See  Med.-Chir.  Trans.,  vols.  xlii.  and  xlvii. ;  St.  George's  Hosp.  Reports,  vol.  i. ; 
Gny'B  Hosp.  Reports,  3d  s.,  vol.  xv.;  Erichsen's  Surgery,  pp.  60  and  61.;  Gross's 
Swgery,  vol.  i.  p.  527;  and  Table  in  Chapter  V.,  p.  108. 

'Erlchsen,  op.  cit.,  p.  83. 

*  Ibid.,  p.  61. 

'  Doubtful  cases  omitted  in  computing  percentages. 


132  EFFECTS    OF    INJURIES    IN    GENERAL. 


CHAPTER    VII. 

EFFECTS  OF  INJURIES  IN  GENERAL;  WOUNDS. 

External  violence  or  injury,  of  whatever  kind,  affects  the  state  o^ 
the  part  to  which  it  is  immediately  applied,  and  the  general  condition  <w^ 
the  patient  at  the  same  time.  Hence  the  effects  of  injuries  are  saicH 
to  be  both  local  and  general  or  constitutional.  The  local  effects  of  er:— *" 
terual  violence  vary  according  to  the  nature  of  the  violence  and  th^^ 
circumstances  under  which  it  is  inflicted;  the  constitutional  effects^i^r 
though  very  different  in  degree,  are  the  same  in  kind  for  all  forms  o^^ 
injury. 

Constitutional  Effects  of  Injuries. 

These  may  be  either  immediate  or  remote.  The  immediate  constitu- 
tional effect  of  any  injury  is  called  shock j  which,  if  present  in  an  aggra- 
vated degree,  constitutes  collapse. 

Shook  or  Collapse  is  a  condition,  of  the  essential  nature  of  which, 
it  must  be  confessed,  we  are  as  yet  in  ignorance.  It  is  often  spoken  of 
as  purely  an  affection  of  the  nervous  system,  and  an  analogy  is  drawn 
between  this  and  hemorrhage  as  an  affection  of  the  vascular  system,  yet 
this  view  is  contradicted  by  the  fact  that  very  serious  lesions  of  the 
nervous  system  are  not  necessarily,  nor  indeed  commonly,  accompanied 
by  shock.  Experimental  physiology  has  shown  that  large  portions  of 
the  brain  can  be  cut  away  from  birds,  without  the  development  of  this 
condition,  except  in  so  far  as  would  be  accounted  for  by  the  mechanical 
injury,  and  a  similar  experience  is  revealed  by  the  study  of  morbid 
anatomy.  No  one  would  pretend  to  say  that  the  formation  of  an  abscess 
in  the  brain,  or  the  degeneration  of  large  tracts  of  the  spinal  cord,  is 
accompanied  by  shock,  and  yet  this  ought  to  be  the  case  if  shock  were 
purely  an  affection  of  the  nervous  system.  In  fact,  here,  as  we  saw  in 
studying  the  process  of  inflammation,  it  is  impossible  reasonably  to 
mark  out  and  divide  .the  nervous  from  the  vascular  system,  or  either 
from  the  parenchymatous  structures  around  them,  and  say  this  is,  and 
that  is  not,  the  seat  of  the  affection.  Shock  is  the  general  or  constitu- 
tional effect  of  injury,  and  as  the  synergy  of  health  unites  all  the  tissues 
of  the  human  body  in  normal  life  and  action,  so  under  the  effect  of 
injury  they  are  still  united  by  sympathy,  and  one  tissue  cannot  suffer 
without  the  others. 

Still,  this  sympathy  is  brought  out  through  the  agency  of  the  nervous 
system,  by  a  process  of  reflex  action  in  fact,  and,  accordingly,  it  is  not 
surprising  to  find  that  the  symptoms  of  shock  can  be  artificially  induced 
by  irritation  applied  directly  to  certain  nerve  structures.  Drs.  Mitchell, 
Morehouse,  and  Keen,  of  this  city,  who  have  devoted  special  attention 
to  this  subject,  give  the  following  explanation  as  to  the  (trobable  mode 
in  wliich  the  symptoms  of  shock  are  brought  about:  "These  very  inter- 
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esting  states  of  system,"  they  say,  '^  may  be  due,  it  seems  to  us,  either 
to  on  arrest  or  enfeeblement  of  the  heart's  action  through  the  mediation 
of  the  medulla  oblongata  and  the  pneumogastric  nerves,  or  to  a  general 
functional  paralysis  of  the  nerve  centres,  both  spinal  and  cerebral,  or 
finally  to  a  combination  of  both  causes."^ 

Hence,  while  it  is  incorrect  to  speak  of  shock  as  exclusively  an  affection 
of  the  nervous  sj'stem,  it  is  through  the  agency  of  that  system  that  its 
phenomena  are  brought  about,  and  it  is  to  a  clearer  understanding  of 
the  laws  of  nervous  action  that  we  must  look  for  more  definite  and  pre- 
cise ideas  as  to  the  essential  nature  of  this  curious  physical  condition. 

A  good  deal  of  confusion  exists  as  to  the  meaning  of  the  word  shock, 
from  this  condition  not  being  distinguished  from  others  which  otlen  co- 
exist with  it,  especially  cerebral  and  spinal  concussion  and  mental 
pertarbation.  Thus,  a  violent  blow  on  the  head  may  doubtless  be  accom- 
panied by  shock,  but  it  will  also  probably  be  accompanied  by  cerebral 
concussion,  an  entirely  distinct  affection,  and  yet  one  which  is  not  un- 
frequently  spoken  of  by  surgical  writers  as  a  typical  instance  of  shock. 
Again,  mere  mental  emotion,  trepidation,  or  fright  may  cause  fainting 
or  even  death,  and  yet  this  is  not  shock  in  the  true  sense  of  the  term. 
That  true  shock  is  a  purely  physical  condition  is  seen  from  its  occurrence 
in  the  lower  animals,  even  in  those  which  are  cold-blooded,  and  from  its 
I  being  met  with  after  operations  done  while  the  patient  is  under  the  full 
infloence  of  an  anaesthetic,  and  while  mental  emotion  is  therefore  out  of 
the  qnestion.  Still,  so  intimately  connected  are  mind  and  body,  that  it  is 
often  in  practice  difficult,  if  not  impossible,  to  separate  the  mental  con- 
dition from  the  purely  physical  state  of  shock. 

Causes  of  Shock, — While  in  general  terms  it  is  correct  to  say  that 
mrj  injury  produces  a  certain  amount  of  shock,  yet  there  can  be  no 
doobt  that  certain  classes  of  injury  are  more  liable  to  be  followed  by 
this  condition  than  others,  that   shock  is  particularly  apt  to  follow 
iojories  of  certain  parts,  and  that  the  susceptibility  to  shock  of  any  indi- 
ndoal  may  vary  with  the  particular  circumstances  to  which  he  is  sub- 
jected at  the  time  of  receiving  the  injur3\    Ounshot  wounds  have  always 
been  looked  upon  as  especiidly  apt  to  be  followed  by  shock.    ^'  When 
a  bone  is  shattered,"  says  Mr.  Longmore,  '^a  cavity  penetrated,  an  im- 
portant viscns  wounded,  a  limb  carried  away  by  a  round-shot,  pain  is 
not  so  prominent  a  symptom  as  the  general  perturbation  and  alarm 
which  supervene  on  the  injury.   .   .   .   This  emotion  is  in  great  measure 
instinctive;  it  is  witnessed  in  the  horse  mortally  wounded  in  action  no 
less  than  in  his  rider;  it  is  sympathy  of  the  whole  frame  with  a  part 
sabjected  to  serious  injury,  expressed  through  the  nervous  system." 
Severe  lacerated  and  contused  wounds^  such  as  are  produced  by  rail- 
road and  machinery  accidents,  are  very  frequently  followed  by  shock  in 
a  marked  degree.    One  of  the  most  decided  instances  of  shock  that  I 
have  ever  witnessed  was  in  the  case  of  a  lad  whose  thigh  was  caught  in 
a  machine  called  a  "lapper,"  in  a  rope-factory.    The  whole  limb,  from  the 
toes  to  above  the  middle  of  the  thigh,  was  marked  by  punctures  from 
the  teeth  of  the  machine,  which  were  of  steel  and  over  three  inches  long; 
the  thigh  was  broken,  one  of  the  punctures  rendering  the  fracture  com- 
pound, while  another  penetrated  the  knee-joint.    There  was  comparatively 
little  hemorrhage,  and  absolutely  no  exhibition  of  mental  emotion,  yet 
there  was  profound  shock,  from  which  even  partial  reaction  did  not  occur 
until  nearly  thirty  hours  after  the  accident.    Burns  and  scalds^  involving 
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a  consideralile  extent  of  surface,  are  apt  to  be  attended  with  seTefesnH 
which  not  un frequently  proves  fatal  without  the  occurreuce  of  reac^ 

Other  things  being  equal,  the  ilegrec  of  shock  is  usually  proportinnsti 
to  the  KC verity  of  tlie  injury  received,  but  the  modifying  circumst&Bpe 
are  so  iiiauy  and  so  effective,  that  the  exceptions  to  this  rule  are  al]J| 
as  numerous  a«  its  histatiees,  ■ 

The  degree  of  shock  varies  with  the  part  of  the  body  injured;  in  flu 
case  of  the  extremities,  the  slioek  appears  to  be  greater  as  the  lesioa  u 
nearer  the  trunk,  while  wounds  of  the  abdominal  cavity  are  attendftl 
with  more  shock  than  those  of  the  chest.    Drs.  Mitchell,  Morehouse,  iiMJ 
Keen  infer  from  the  cases  they  have  examined,  that  gunshot  wounds  d 
the  upper  third  of  the  body  are  more  likely  to  be  attended  with  sboct 
than  those  of  other  regions.     The  shock  attending  injuries  of  the  heiwi 
or   spine  is  very  apt  to  be    complicated    by  concussion   or  parnWsis- 
Wounds  of  the  testicle  are  frequently  accompanied  by  a  state  of  shock, 
much  more  marked  than  can  be  accounted  for  by  the  severity  of  tiie 
injury. 

The  various  circumstances  hy  which  a  patient  is  surrounded  at  tbe 
moment  of  receiving  an  injury  greatly  iiifltieuce  the  degree  of  shock 
experienced.  Anything  that  tends  to  weaken  a  patient  increases  the 
liability  to  shock,  and  thus  hemorrhage,  previous  ill-health,  certain  forms 
of  visceral  disease,  etc.,  are  all  found  to  have  an  unfavorable  infloenc© 
upon  the  results  of  operations  by  increasing  the  risk  of  shock.  The  most 
remarkable  examples  of  the  influence  of  surrounding  circumstances  art 
however,  seen  on  the  field  of  battler  one  man,  moved  by  a  sense  of  dot} 
and  heavy  responsibility,  will  continue  in  tlie  front,  though  he  has  receive* 
a  severe  and,  perhaps,  painful  injury;  while  another,  not  necessarily 
coward,  may  be  completely  unmanned  by  a  comparatively  slight  scratet 
and,  forgetting  everything  else,  cry  like  a  child,  or  scream  like  a  mania* 

Symptoma  of  Shock -In  a  slight  case  of  shock  there  may  be  merely 

momentary,  almost  imperceptible,  change  of  color,  with  a  feeling  of  slal 
ing  in  the  precordial  region,  and  perhaps  slight  qualmishness.  In  raoJ 
marked  cases  there  are  evidences  of  great  prostration  ;  the  patient  l\0 
helpless,  and  almost  unable  to  move,  the  muscular  relaxation  atfectii» 
sometimes  even  the  sphincters;  the  whole  surface  is  very  pale,  even  Hi 
lips  appearing  utter!}'  bloodless  ;  the  skin  seems  shrunken,  and  the  flea 
softened;  the  surface  is  bathed  in  a  cold  sweat;  the  features  are  sunken 
the  e3^elids  drooping,  and  the  whole  appearance  is  that  of  impending  die 
solution.  The  heart's  action  is  always  feeble,  sometimes  preternaturall 
slow  and  intermitting,  but  more  usually  fluttering  and  rapid  ;  the  pul» 
is  commonly  small  and  compressible,  and  in  bad  cases  almost  or  altc 
gether  imperceptible.  The  respiration  is  feeble  and  gasping — sighinja 
as  it  is  termed — or  it  may  be  so  weak  as  scarcely  to  be  noticed,  Ther 
is  oflen  vertigo,  dimness  of  vision,  and  slight  deafness;  though,  on  th 
other  hand,  there  may  be  perfect  mental  clearness,  and  unnatural  sens 
bility  to  light  and  sound.  There  may  be  various  nervous  manifesti 
tions,  such  as  hiccup  or  subsultus,  and  in  slighter  eases,  or  darin. 
recovery  from  those  which  arc  more  severe,  there  is  frequently  vomitiii| 

The  temperafitre  in  cases  of  shock  has  been  particularly  investigate 
by  Wagstafle,  who  finds  that  a  marked  difference  exists  in  the  depressio 
in  temperature  observed  during  collapse  in  fatal  and  in  non-fatal  easel 
Thus,  assuming  the  normal  temperature  to  be  dS'^A  Fahn,  a  fall  of  2^  o 
more  affords  ground  for  a  very  gloom v  prognosis.  In  exceptional  casei 
however,  a  very  low  temperature  (1)lo.2)  has  been  found  compatibt 
with  recovery,  and  one  still  lower  (81*^.75)  with  existence.  ■■ 
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occurs  directly  from  shock,  it  is  from  the  heart  ceasing 

icl;  fiil4iorteiii  e^cami nation  shows  the  heart  (especially  the  cavities 

the  right  side)  and  the  great  venous  trunks  distended  with  blood, 

lidi  If  ftODietiniea  fluids  and  always  coagulates  with  dii^culty.     In 

wm  «/ioci%  the  patient  passes  through  the  stage  of  reaction  ; 

ually  becomes  stronger  and  more  regular,  the  respiration 

;  and  after  a  few  profound  sighs,  is  perhaps  lully  re-estab- 

t?  often  occurs,  the  temperature  rises,  the  color  improves, 

t,  from  lying  on  his  back,  turns  to  one  or  the  other  side, 

iUge  ol*  reaction  often  passes  too  far,  a  feverish  condition  being  de- 

\wit!i  grent  mental  excitement,  constituting  Traumatic  Delirium 

(•ee  I  ,  or  the  reaction  may  be  incomplete,  and  that  state  come 

mi  Ui  i  ravers  gave  the  name  of  ^^ proMralion  wifh  excitemenV 

TUre  leema  to  he  no  definite  relation  between  the  different  stages  of 

if  to  their  duration  and  severity.     The  first  stage,  or  that  of 

lO,  mfty  be  so  slight,  and  last  so  short  a  time,  aa  to  escai>e  ob- 

♦  *..^  <ttag6  of  excitement,  accompanied  sometimes  by  the  wildest 

idir  the  first  that  attracts  the  surgeon's  attention.     Curious 

MjijsLr:itmg  this  statement  may  be  found  in  works  on  military 

ni|ery,  and  it  is  suggested  by  Longmore,  L^gouost,  and  others,  tliat 

Ikitate  of  great  excitement  in  which  a  soldier  in  action    naturally 

■lillie,  may  probably  determine  the  occurrence  of  these  phenomena. 

Wlmn  shock  proves  directly  fatal,  it  is,  as  has  been  said,  through  the 

fcnil  that  denth   occurs.     Shock  may,  however,  be  complicated  with 

ic  result  of  the  local  eflfects  of  injury,  the  symptoms 

\\\\y  supersede  those  proper  to  shock,  and  life  may 

'I  in  other  ways.     Thus  there  may  be  concussion  of 

.,c  coexisting  with  shock  ;  or  an  important  viseus,  such 

»  l^«  liver,  may  have  undergone  laceration,  when  death  may  occur 

Mut  reaction,  and  yet  not  from  shock,  but  from  internal  hemorrhage 

orbeipieat  peritonitis. 

Tt99tmef$t  of  Shock. — The  object  of  the  surgeon  in  managing  a  patient 

nlfcriiig  AroiD  shock  is,  of  course,  to  bring  about  reaction.     As  death 

,     ftoiBaiiock  depends  on  the  heart  ceasing  to  act,  the  treatment  must  be 

1^  fcgftad  to  increaAtng  the  force  and  regularity  of  the  cardiac  pulsations, 

■■Mh  aoiae  few  cases,  thi^  may  perhaps  best  lie  done  as  pointed  out 

^^^K  Bavory,  by  resorting  to  venesectto!).     It  is  known  that  after 

^^^HbofD  shock  the  licart  is  filled  with  blood,  and  is,  in  fact,  paralyzed 

H^HustenMOQ ;  it  is  known,  from  experiments  on  the  lower  animals, 

teloaodi  a  condition,  even  after  all  pulsation  has  ceased,  the  hearths 

tctaoQcaii  be  restored  by  mechanically  relieving  the  organ  by  a  punc- 

toiaibe  right  auricle,  or  in  the  jugular  vein  ;  hence  the  inference  is 

nMoalile,  and  i«  confirmed  by  experience,  that  when — as  in  shock^ — 

<Mli  !•  Inimijs€iit  from  engorgement  of  the  right  side  of  the  heart  and 

**OBi  tniJikay  relief  may  be  allbrded  by  bloodletting.     To  make  this 

Kcflbctiveaa  possible,  the  blood  should  be  drawn  from  the  jugular  vein. 

^h^t  ooarae,  only  in  extreme  cases,  and  in  such  as  have  not  already 

^lul  from  hemorrhage,  that  this  mode  of  treatment  can  be  required, 

ttJitfthmild  l3e  looked  upon  as  an  extreme  remedy. 

hillcase^  of  shock,  stimulation,  both  internal  and  external,  should 
^ttp)oyrd<  Dry  heat  is  to  be  applied  to  the  surface  by  means  of  hot 
^■ttl^  h»i  bricks,  etc. ;  sinapisms  may  be  placed  on  the  abdomen  and 
*^«^ioii  cordial  draughts  administered  if  the  patient  be  able  to  swal- 
'••itBii  if  not,  stimulating  enemata  resorted  to  instead.  The  general 
^iBcat  of  this  condition  has  been  already  referred  to  in  Chapter  III,, 
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in  diBCUfising  shock  as  a  cause  of  deatli  after  operation,  and  I  will  men 
rei>eat  here  that  the  arterial  stitmjlants  administered  should  be  preferaWj 
such  as  are  evanescent  in  their  effects,  as  the  preparations  of  amtaonis 
though  in  any  severe  case  the  use  of  brandy  will  be  found  essential,  and 
indeed,  is  often  retained  by  the  stomach  better  than  anything  else.  Ai 
during  the  stage  of  depression,  absorption  is  greatly  impeded,  if  nol 
altogether  checked,  it  is  idle  to  give  food  until  at  least  partial  reactioi 
has  occurred,  and  even  then  it  should  be  given  with  caution,  and  in 
small  quantities  at  a  time.  For  the  same  reason,  opium,  which  is&a 
invaluable  remedy  in  these  cases,  is  more  effective  when  given  hyp 
mically  than  by  either  the  mouth  or  rectum. 

In  any  case,  as  long  as  the  hearths  aptiou  continues,  there  is  hope;  : 
if  natural  breathing  fail,  artificial  respiration  should  be  resorted  to,  and 
continued  sj^stemutioally  and  perse veringly.  Electricity  is  often  used 
to  excite  the  heart  to  renewed  activity,  but,  at  least  in  my  own  expcri- 
encCi  without  much  beneQt.  ^B 

Trautaatic  Delirmm*— When  reaction  occurs,  it  is  often  excessire* 
In  the  treatment  of  Traumatic  Delirium  (p,  135),  the  surgeon  mast 
keep  in  mind  that  he  is  dealing  with  increased  action^  not  with  increased 
power.  In  fact,  this  condition  always  approaches  more  or  less  to  Tri- 
vers's  ^^ proslraiion  ivith  excifemenly^^  though  the  degree  of  debility  of 
course  varies  in  different  eases.  The  symptoms  of  Traumath*  Delirium 
are  VQvy  much  those  of  the  ordinary  IJelirtum  Tremens^  and  indeed^  In 
the  case  of  liospilal  patients,  many  of  whom  are  habitually  hard  drink- 
ers, it  is  often  cpiite  impossible  to  draw  an  exact  Hue,  and  say  which 
condition  is  actually  present.  There  is  the  same  brightness  of  eye, 
heat  of  head,  slight  acceleration  of  pulse,  constant  and  irrcpressike 
muscular  action,  and  sleeplessness  with  wandering  delirium  and  rapW 
succession  of  spectral  delusions,  usually  of  a  frightful  and  painful  char 
aeter.  I  do  not  believe  that  depletion  is  ever  uecessary  in  cases  of  pur 
traumatic  delirium  ;  if  complicated  with  cerebral  inflammation,  the  cas 
may  be  different,  but  this  is  a  question  which  will  he  referred  to  in  it 
proper  place.  The  head  should  he  slightly  elevated,  and  kept  cool  b, 
means  of  ice-bags,  or  Petitgand's  ap[)aratus  (Fig.  7),  and  the  patieii 
kept  as  quiet  as  possible,  in  a  rather  dark  room ;  as  there  is  ustialb 
constipation,  with  a  furred  tongue,  a  mercurial  cathartic  may  be  given 
though  profuse  purging  should  be  avoided.  An  anodyne  and  diapho 
retic  mixture  will  almost  always  be  proper,  to  which,  if  there  be  grea 
cerebral  excitement,  small  doses  of  tarlarized  antimony  may  perhaps  b 
cautiously  added.  The  most  important  remedy  in  the  treatment  o 
traumatic  delirium  is  opium^  whicli  should  be  given  freely,  and  witl 
brandy  or  whiskey  in  quantities  proportioned  to  the  debility  of  th 
patient.  Food  is  quite  as  important  as  medicine,  and  should  be  regii 
larly  administered  in  a  concentrated  form,  in  small  quantities  at  frequen 
intervals. 

Ampufalion  during  Shock. — Before  leaving  the  subject  of  shock,  ther 
Is  one  question  which  demands  consideration,  which  is,  whether  or  ii« 
an  aiUputation  shall  be  performed  during  the  continuance  of  this  condi 
tion.  As  a  general  rule  there  can  l>e  no  doubt  that  it  is  right  to  wai 
for  reaction  to  occur,  before  subjecting  the  patient  to  the  additionji 
source  of  depression  which  must  come  from  the  operation,  and  in  an; 
case  it  would  be  proper  to  wait  a  short  time  and  endeavor  to  procur 
reaction  in  the  way  that  has  been  directed.  In  some  instances,  howevei 
especially  in  the  cases  of  compound  fracture  produced  by  railroad  o 
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» mangled  limb  seems  by  its  presence  to  act  as  a  contin- 
'  depression,  and  in  such  cases  prompt  amputation,  even 
[the  existence  of  a  certain  araount  of  shock,  will  give  tlie  patient 
r  chance  than  delay.  Particularly  is  this  the  case  when  the  in- 
m  very  painful,  and  when  bleeding  is  going  on  from  small 
^that  cannot  be  controlled.  Under  these  circumstances  it  is  a 
[plan  to  try  the  effect  of  ausestbesia;  if  the  inhalation  of  ether  or 
jfonn  prodaces  an  amendment  in  the  patient*s  condition,  making 
fMdse  fuller  and  stronger,  it  is  probable  tliat  the  depression  is 
only  one  of  fihock  from  the  external  injury,  and  the  surgeon  will  be 
itiflcci  in  resorting  to  immediate  operation.  If,  on  the  other  hand,  in 
liyiu  of  the  anodj'^ne  and  stimulating  eifect  of  the  anaesthetic,  the  patient 
leoalifloe  to  sink,  there  is  grave  reason  to  apprehend  that  some  severe^ 
[▼iteiefilleiion  is  superadded  to  the  obvious  external  injury,  and  under 
I  eireumstancea  operative  interference  will  not  be  advisable. 

Reaote  Constitutional  Hfibots  of  Iqjuries. — These  are  even 
oimcure  than  those  effects  winch  are  immediately  produced*  The 
itate  of  system  to  which  the  older  writers  gave  the  name  of  serondary 
orwiidifm^  fhock  has  already  been  referred  to  (p.  68),  It  is  probably 
due,  it  least  in  the  majority  of  cases,  to  the  formation  of  coagula 
ttUiff  ia  the  heart  itself  or  in  the  great  venous  trunks;  this  is  a  very 
fttaJ  coodition,  and  not  nnfrequentlj'  causes  death  after  operations. 
l<«ft  dots  may  kill  the  patient  directly,  by  mechanically  impeding 
tti  cardiac  action,  or  portions  of  a  clot  may  become  detached  and  be 
cvmd  hy  the  circulation  into  other  parts  of  the  body,  where  they  may 
}tvft  fatal  by  plugging  important  vessels,  such  as  the  branches  of  the 
9iiaoo«rT  artery,  the  internal  carotids,  etc.  This  process  is  called  em- 
mm,  and  the  fragments  of  clot  are  called  emboli  or  emhola, 

TWit  are  other  obscure  constitutional  conditions  which  result  from 
mniiSfOlten  probably  through  secondary  lesions  of  the  central  nervous 
^pkUL  In  other  cases,  again,  from  some  local  change,  the  general 
ntdtioa  of  the  body  may  be  alTected  through  the  medium  of  the  blood. 

Local  Effects  of  Injubtes. 

%m  »av  be  classified  as  the  effects  of  violence,  embracing  contu- 
*IttM^  wountis,  fractures,  and  dislocations,  and  the  effects  of  chemical 
(especially  heat  and  cold),  embracing  burns,  scalds,  frostbite, 
There  are  likewise  certain  remote  local  effects  of  injuries,  which 
&ot  a&  yet  been  thoroughly  traced  out ;  thus  many  chronic  affec- 
Jf  bonca  and  joints  originate  from  injuries,  while  external  violence 
be  considered  as  at  least  the  exciting  cause  of  the  development  of 
ttttynjc»rt>fid  growths^  whether  innocent  or  malignant. 

(^iuaioaflr — In  a  contusion  the  skin  is  not  broken.  There  is 
•^^ttii  however,  laceration  of  the  subcutaneous  tissues,  sometimes  very 
^iiglitiaft  ill  the  ordinary  bruise,  but  sometimes  causing  complete  dis- 
tq^tcatioD  of  a  limb  or  other  portion  of  the  bod}-.  When  all  the 
**••»  of  a  part  are  completely  crushed,  it  is  sometimes  said  to  he 
p^jifiL  The  skin  itself,  though  not  broken,  may  be  so  much  injured 
>iUibse  its  vitality,  and  slbugh.  Every  contusion  is  attended  with 
••it  «r  less  ejcimvagation  of  blood;  if  in  small  araount,  this  consti- 
)iltire«^jriiio#tir^the  blood  undergoing  certain  changes  in  the  process  of 
''^'•^tti  which  give  rise  to  the  **  black  and  blue**  appearance  of  an 
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ordinary  bruise.  If  the  extraTasation  of  bloocl  be  in  larger  amSBnl 
it  coDstitutes  a  thrombu:§  (when  clotted),  or  a  katmatonia  wben  remaii 
ing  as  a  tiinior  containing  flyid  blood.  Besides  the  ertravasation  o 
blood,  a  contusion  is  always  accompanied  by  the  exudation  of  a  serooi 
fluid ;  this  may  be  ver}^  slight  and  superficial,  as  seen  in  the  wheali  oi 
elevated  ridges  produced  b^*  the  stroke  of  a  whip,  or  it  may  arise  froft 
deeper-seated  iiyury,  when  it  makes  its  appearance  in  the  form  of  vea 
cles  and  bulla*,  as  is  especially  seen  in  parts  where  the  bones  are  sob 
cutaneous,  as  over  the  tibia  and  ulna.  The  subcutaneous  heinorrh«g( 
or  extravasation  which  accompanies  a  contusion  is  seldom  productive 
of  serious  consecjuences,  unless  from  rupture  of  a  large  artery.  Mi 
Krichsen  has^  however,  recorded  an  autopsy  in  the  case  of  a  boy  beaten 
to  death  by  his  schoolmaster,  in  which  the  fatal  issue  appeared  to  have 
been  principally  due  to  this  cause.  The  amount  of  extravasation  varies 
writh  the  part  affected;  where  the  areolar  tissue  is  of  loose  structure, m 
in  the  eyelids,  it  is  very  great,  and  the  swelling  correspondingly  well 
marked.  The  camea  of  contusion  are  simple  pressure,  blows,  and  falK 
or,  in  other  words,  direct  and  indirect  violence.  The  ^ymploim  are  local 
pain  and  tenderness;  swelling  (from  extravasation  and  exudation), pre- 
ceiled  perhaps  by  a  temporary  depression  or  indentation  from  the  force 
of  the  blow;  momentary  loss  of  color,  followed  by  increased  redness, and 
subsequently  by  various  modifications  of  hue  owiug  to  the  changes 
in  the  extravasatcd  blood;  increase  of  temperature,  etc*  In  cases  oi 
severe  contusion,  vesications  make  their  appearance  in  the  course  ol 
from  twelve  to  twenty-four  hours,  and  by  their  size  and  number  indicate 
the  extent  of  subcutaneous  inj  ury.  The  diagnosis  of  contusion  is  usuallj 
easy.  In  some  cases,  however,  the  appearances  are  almost  identica 
with  those  of  incipient  traumatic  gangrene  (which  may  indeed  resiil 
from  coutusiou),and  then  the  nature  of  the  case  must  be  determined  b 
negative  eviilence,  by  the  absence  of  the  characteristic  gangrenof 
odor,  by  the  temperature  of  the  atTeeted  part,  the  constitutional  sym] 
toms,  etc*  In  some  situations,  as  in  the  scalp,  difficulty  of  diagnos 
arises  on  account  of  the  extravasation,  which  in  this  position  imparl 
to  the  surgeon's  fingers  very  much  the  sensation  of  a  depressed  fractur 
There  is  a  ring  of  hard  tissue  with  a  soft  central  depression,  which  ofte 
deceives  the  hasty  observer;  by  firm  pressure  the  bone  can  be  usuall 
felt  in  its  natural  position,  at  the  bottom  of  this  depression,  and  tl 
surrounding  hard  tissue  may  be  observed  to  be  really  elevated  abo^ 
the  normal  leveL  AlhrombuH  is  sometimes  mistaken  for  a  solid  tumo 
and  a  hsemaloma  for  an  abscess;  the  diagnosis  under  these  cireur 
stances  must  be  made  from  the  history  of  the  case,  from  the  absence 
inflammatory  symptoms,  etc.  Though  extravasatcd  blood  is  usual 
absorbed,  it  occasionally  becomes  encysted,  remairjing  fluid  for  an  i 
definite  period  and  thus  becoming  a  starting-point  for  the  developmei 
of  a  tumor,  or  it  may  coagulate  and  remain  as  a  clot,  or  after  coagul 
tion  become  again  liquid  (Baker,  SL  Bartholomew\s  Uosp,  IiefM)rts^  Vi 
ii.  pp.  201-223) ;  according  to  Paget  and  others,  the  blood  extravasat 
in  contusion  may  actually  become  organized,  acquiring  more  or  less  t 
characters  of  connective  tissue,  hut  it  more  frequently  acts  as  a  forei| 
body,  exciting  inflammation  around,  and  being  eventually  dischargi 
with  the  produots  of  the  resulting  suppuration.  The  prognosis  of  co 
tusion,  unless  some  vital  organ  be  involved,  is  usually  very  favorab 
Provided  that  the  skin  be  uuinjured,  the  severest  laceration  will  coi 
monly  be  recovered  from  witliout  difliculty ;  but  if  the  atmosphere  I 
admitted  to  the  iJijured  tissues,  by  the  smallest  wound,  or  by  secondai 
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gloaghing  of  the  skin,  the  characters  of  a  subcutaneous  injury  are  lost, 
ftDcl  wide  destruction  of  parts  may  ensue.  Contusions  of  bones  and 
joints,  and  of  .nerves,,  are,  as  we  shall  see  hereafter,  often  followed  by 
secondary  consequences  of  the  gravest  nature. 

The  treatment  of  ordinary  bruises  is  best  conducted  b}'  the  applica- 
tion of  slightly  stimulating  embrocations,  such  as  the  soap  liniment  of 
the  Pharmacopoeia,  the  tincture  of  arnica,  or  simply  diluted  alcohol.  The 
absorption  of  extravasated  blood  may  be  assisted  by  gentle  friction  or 
kDeading — a  mode  of  treatment  which  the  French  have  systematized 
under  the  name  of  massage.  In  the  severer  cases,  the  part  should  be 
wrapped  in  some  warm  and  soothing  dressing,  such  as  lint  soaked  in  oil, 
with  the  addition  of  laudanum,  in  order  to  keep  up  the  natural  tempera- 
tare,  and  prevent,  if  possible,  the  occurrence  of  gangrene.  All  tight  band- 
aging or  firm  pressure  should  be  strictly  avoided.  If  traumatic  gangrene 
should  occur,  the  question  of  amputation  may  arise,  and  should  be  decided 
on  the  principles  laid  down  in  Chapter  Y. 

If  a  thrombus  form,  the  surgeon  may  endeavor  to  promote  its  absorp- 
tion by  moderate  pressure  and  gentle  friction ;  all  rough  handling  should 
be  avoided,  lest  suppuration  be  induced.  In  case  of  a  collection  of  fluid 
blood  persisting  in  spite  of  treatment,  a  puncture  may  be  made,  and, 
after  the  escape  of  the  blood,  pressure  employed,  with  a  view  of  inducing 
the  walls  of  the  cavity  to  adhere;  if  this  fail,  or  if  suppuration  occur,  a 
free  opening  must  be  made,  and  the  case  treated  as  one  of  ordinary 
abscess. 

Strangulation  of  Parts. — Somewhat  analogous  to  the  condition  of 
a  part  which  has  been  severely  contused,  is  that  of  a  part  which  has 
undergone  strangulation,  from  the  pressure  of  a  tight  bandage  or  other 
cause  of  constriction.    Strangulation  is  often  intentionally  employed 
bj  the  surgeon  in  the  treatment  of  various  affections,  such  as  nsevus, 
Tascular  tumors,  hemorrhoids,  etc.    In  such  cases  the  strangulated  part 
becomes  mortified,  and  is  removed  by  the  formation  of  granulations  in 
the  line  of  constriction.    The  fingers  occasionally  become  accidentally 
strangulated  by  being  carelessly  thrust  into  tight  rings.    The  ring  can 
generally  be  removed  by  soaking  the  finger  in  iced  water,  which  causes 
the  part  to  shrink,  or  by  the  use  of  a  silk  cord,  tightly  wrapped  around 
the  finger  and  slipped  under  the  ring,  which  is  then  worked  off  in  the  pro- 
cess of  unwrapping.    If  these  expedients  do  not  avail,  a  director  should 
be  insinuated  under  the  ring,  which  must  then  be  divided  by  a  file  or 
by  cutting-pliers.    The  penis  is  sometimes  strangulated,  either  by  being 
introduced  into  a  ring,  or,  as  has  occasionally  happened  in  the  case  of 
children,  by  the  nurse  tying  a  tape  around  the  organ  to  prevent  the 
child  from  wetting  its  bed.     Unless  the  constriction  be  promptly  re- 
moved, the  most  serious  consequences  will  probably  ensue,  sloughing  of 
the  part  being  almost  inevitable,  and  even  death  having  occasionally 
followed  this  accident. 

Wounds. 

A  wound  is  a  division  or  solution  of  continuity  of  the  soft  tissues, 
produced  by  violence ;  an  open  wound  is  one  in  which  the  division  of 
the  skia  is  as  free  or  nearly  so.  as  that  of  the  deeper  tissues,  while  a  iiubcu- 
igneous  wound  is  one  in  which  the  opening  in  the  skin  is  comparatively 
very  small.  Wounds  are  further  classified  by  surgeons,  according  to 
their  nature  and  causes,  into  incised^  lacerated^  contused^  punctured^  and 
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poisoned  wounds.     Gunshot  wounds^  and  the  peculiar  form  of  injaiy 
known  as  brush-buruj  are  varieties  of  contused  wounds. 

Incised  Wounds. — As  its  name  implies,  an  incised  wound  is  OM 
made  by  a  clean  cut  with  a  knife,  razor,  or  other  sharp  instrument. 
These  wounds  are  constantly  intentionally  inflicted  by  the  surgeon,  ia 
amputating  limbs,  removing  tumors,  cutting  for  stone,  etc.  They  are  also 
frequently  produced  by  accident,  fVom  the  careless  use  of  penknives  or 
razors,  or,  among  farm-laborers,  from  that  of  scythes  or  axes ;  many  of 
the  wounds  produced  by  broken  glass  are  incised,  though  these  may 
also  partake  of  the  nature  of  lacerated  wounds ;  the  cut-throat  of  the 
suicide  is  an  incised  wound ;  the  sabre-cuts  met  with  in  war,  being  inflicted 
with  a  heavy  blow,  approach  to  the  nature  of  contused  wounds.  The  pat  a 
of  an  incised  wound  varies  according  to  the  nature  of  the  instrument 
with  which  it  is  inflicted,  the  part  in  which  it  is  situated,  and  the  man- 
ner in  which  it  is  produced.  The  sharper  the  knife,  the  less  the  suffering 
which  it  causes ;  wounds  of  the  face  or  hands  are  more  painful  than  those 
of  the  trunk ;  wounds  made  from  within,  less  painful  than  those  from 
without.  The  reason  of  these  difl^erences  is  very  apparent:  a  clean 
cut  with  a  sharp  knife  produces  less  dragging  and  tearing  of  sensitive 
parts  than  a  haggling  incision  with  a  dull  one ;  those  parts  which  are 
most  abundantly  furnished  with  nerve  filaments  are  most  sensitive  to 
pain,  and  by  first  dividing  the  trunks  of  nerves,  their  branches  are 
l)aralyzed,  and  there  will  then  be  less  suflerlng  than  under  opposite  cir^ 
cumstances ;  hence  the  advantage  (before  the  days  of  ansesthesia)  of  the 
transfixion  operation  over  other  forms  of  amputation.  It  is  well  known 
that  a  wound  rapidly  inflicted  is  less  painful  than  one  more  deliberately 
produced,  and  it  has  therefore  recently  been  suggested  to  use  a  blade 
connected  with  a  rapidly  revolving  wheel,  and  it  has  been  claimed  that 
in  this  way  operative  surgery  might  be  rendered  painless ;  it  must  be 
evident,  however,  to  every  practical  surgeon,  that  such  a  contrivance 
would  be  totally  unmanageable,  not  to  speak  of  the  erroneous  principle 
involved  in  its  conception,  which  would  endeavor  to  substitute  mechanical 
ingenuity  for  the  immediate  personal  attention  and  responsibility  of  the 
operator. 

The  amount  of  hemorrhage  from  an  incised  wound  varies  of  course 
with  the  number  and  size  of  the  vessels  cut.  Wounds  of  the  face  bleed 
more  freely  than  those  of  the  extremities,  and  wounds  of  the  scalp  are 
attended  with  very  profuse  hemorrhage,  not  onl}*^  from  the  vascularity 
of  the  part,  but  because,  on  account  of  the  denseness  of  the  surrounding 
structures,  there  is  not  the  same  opportunity  for  contraction  and  retrac- 
tion of  the  vessels,  as  in  parts  of  looser  texture.  The  existence  of 
inflammation  or  other  circumstances  may  cause  the  vessels  of  a  part  to 
be  much  enlarged ;  hence  an  incision  into  inflamed  tissue  will  bleed 
more  freely  than  one  into  normal  structure.  In  some  peculiar  casesi 
in  which  what  is  called  the  hemorrhagic  diathesis  exists,  the  slightest 
wound — even  that  caused  by  lancing  the  gums  of  children — ^may  cause 
fatal  hemorrhage.  • 

Besides  the  pain  and  bleeding  which  attend  an  incised  wound,  there 
is  always  more  or  less  retraction  of  its  edges  or  lips,  which  constitutes 
the  gaping  of  the  wound.  The  amount  of  this  retraction  depends  upon 
the  nature  of  the  tissue  involved,  its  condition  at  the  time  when  the 
wound  is  inflicted,  and  the  direction  of  the  wound  itself.  Tissues  which 
are  elastic  or  which  contain  muscular  fibres  retract  more  than  fibrous 
tissues ;  the  following  is  given  by  N^laton  as  the  order  in  which  the 
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sofl  parts  gape  when  wounded,  viz.:  skin,  elastic  tissue,  cellular  tissue, 
arteries,  muscles,  fibrous  tissues,  nerves,  cartilages.     A  wound  of  a  part 
in  which  there  is  much  tension,  from  inflammation  or  from  any  other 
cause,  will  gape  more  than  one  in  the  same   part  under  ordinary  cir- 
cumstances.     Thus  an  incision  into  an  erysipelatous  limb,  or  over  the 
female  breast  during  the  process  of  lactation,  will  gape  more  than  if 
those  parts  were  not  in  a  state  of  tension.     Again,  the  direction  of  a 
wound  affects  the  degree  of  retraction  of  its  lips ;  an  incision  in  the 
direction  of  the  muscular  fibres  of  a  part  will  gape  less  than  one  which 
crosses  that  direction  at  right  angles,  and  in  general  terms  we  may  say 
that  longitudinal  wounds  gape  less  than  those  which  are  transverse. 

Process  of  Healing  in  Incised  Wounds. — Incised  wounds  may  heal  in 
one  of  three  ways,  or,  as  more  frequently  happens,  partly  in  one  and 
partly  in  another  of  the  three.  The  modes  in  which  incised  wounds. 
heal  are — 1,  by  immediate  union^  or  by  the  first  intention ;  2,  by  adhesion ; 
and  3,  by  granulation^  or  by  the  second  intention.  Healing  by  scabbing^ 
or  incrustation^  is  a  variety  of  the  first  or  second  methods,  according  to 
circamstances ;  while  the  so-called  secondary  adhesion  (third  intention^  or 
union  of  granulations)  is  a  mere  modification  of  the  third  method — the 
union  by  granulation,  or  by  the  second  intention. 

1.  Immediate  Union^  or  Union  by  the  First  Intention  (Hunter). — To 

ouderstand  the  processes  concerned  in  the  healing  of  wounds,  the  reader 

most  beifr  in  mind  what  was  said  in  the  first  chapter  as  to  the  nutritive 

and  formative  changes  due  to  the  inflammatory  process.    It  is  by  means 

of  these  changes  that  the  repair  of  wounds  is  in  every  instance  effected. 

For  a  short  time,  varying  from  a  few  minutes  to  an  hour  or  two,  after 

the  reception  of  a  wound,  it  remains  inactive ;  its  edges  then  become 

somewhat  red,  warm,  swollen,  and  painful — it  has,  in  fact,  become  the 

seat  of  the  inflammatory  process.    Now,  if  the  wound  be  a  clean  cut,  if 

it  contain  no  foreign  body  nor  clotted  blood,  if  its  lips  be  in  close  and 

accurate  approximation,  and  if  the  tissues  concerned  be  homogeneous 

(that  is,  if  skin  be  apposed  to  skin,  cellular  tissue  to  cellular  tissue,  etc.), 

under  the  most  favorable  circumstances  of  general  health  and  hygienic 

surroundings,  the  inflammatory  process  may  stop  in  its  first  stage,  that 

of  temporary  hypertrophy.     The  parenchyma  in  both  lips  of  the  wound 

is  distended  with  nutritive  material,  a  few  wandering  cells  perhaps 

pass  across  the  line  of  incision,  the  apposed  surfaces  adhere  together, 

and  the  wound  is  healed  by  immediate  union^  or  the  first  intention^^ 

without  the  formation  of  lymph,  and,  of  course,  without  any  resulting 

scar.    This  mode  of  healing  is  very  seldom  met  with,  at  least  in  this 

country.    I  believe  that  I  have  seen  it  in  cases  of  very  slight  cuts  of 

the  fingers,  infiicted  by  the  sharp  blade  of  a  penknife,  and  once  in  the 

face,  in  at  least  a  portion  of  a  clean  incised  wound.    Mr.  Paget  has  seen 

this  mode  of  union  in  a  case  of  excision  of  the  breast.     The  cases  which 

we  read  of  every  day  in  the  journals,  of  union  by  first  intention  after 

amputation,  are,  I  believe,  really  instances  of  the  second  method  by 

which  wounds  heal,  that  by  adhesion. 

2.  Union  by  Adhesion, — In  the  accomplishment  of  this  process,  the 
inflammation  reaches  its  second  stage,  or  that  which  is  accompanied 
by  the  first  formative  change,  viz.,  lymph  production.  This  is  what 
Paget  calls  union  by  adhesion  (the  name  which  I  have  adopted),  or 
by  adhesive  infiammation — that  distinguished  surgeon  and  pathologist 
considering  that  the  first  mode  of  union  is  accomplished  without  any 
inflammation  whatever;  it  is,  however,  I  think,  more  consonant  with  the 
modem  views  of  the  inflammatory  process,  to  look  upon  that  process 
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as  necessary'  for  the  repair  of  woands  under  all  circumstances,  and  to 
regard  immediate  union,  as  I  have  done,  as  effected  by  inflammation 
limited  to  its  first  stage,  that  of  temporary  hj'pertrophy  without  lymph 
production.  For  union  by  the  mode  we  are  now  considering,  lymph  is 
essential.  Whether  this  Ij^mph  be  the  result  of  cell  proliferation,  or 
whether  it  originate  in  the  escape  of  white  blood  cells  from  the  yessels, 
cannot  at  present  be  considered  as  determined ;  in  its  appearances,  phy- 
sical properties,  and  other  characters,  it  is  identical  with  the  inflamma- 
tory lymph  described  in  Chapter  I.  To  obtain  union  by  adhesion,  the 
patient  must  be  in  good  condition,  the  wound  healthy,  and  containing 
no  foreign  body  nor  blood,  its  lips  not  bruised  nor  otherwise  injured, 
but  accurately  adjusted,  and  the  cut  surfaces  strictly  in  apposition  and 
excluded  from  the  air.  The  inflammation  must  not  pass  bieyond  its 
second  stage,  or  this  form  of  union  cannot  be  obtained.  Perhaps  the 
fairest  examples  of  this  mode  of  healing  are  to  be  seen  in  cases  of 
plastic  operation,  as  for  harelip,  lacerated  perineum,  etc.  It  is  possible 
that  in  these  cases  immediate  union  may  be  sometimes  obtained,  but  the 
presence  of  a  slight  scar  after  healing  shows  that,  at  least  in  the  immense 
majority  of  cases,  the  union  has  been  by  adhesion  or  through  the 
medium  of  lymph.  Union  by  adhesion  should  always  be  aimed  at  in 
the  treatment  of  stumps  and  of  most  operation  wounds,  and  may  be 
generally  secured  throughout  the  greater  part  of  the  incision.  Scalp 
wounds,  and  wounds  of  the  face  and  neck,  commonly  unite  in  Ihis  way, 
as  do  also,  though  more  rarely,  incised  wounds  of  other  parts  of  the 
body. 

Superficial  wounds,  when  their  edges  are  brought  together,  ollen 
unite  without  difficulty  under  a  scab,  formed  by  the  hardening,  over  the 
line  of  incision,  of  effused  blood  and  serum,  intermingled  with  hair, 
dust,  and  other  foreign  particles;  the  healing  under  such  circumstances 
may  be  by  immediate  union,  though  it  is  more  often  by  adhesion.  In 
either  case,  this  healing  under  a  scab  constitutes  what  has  been  called 
healing  by  scabbing ^  by  incrustation^  or  by  subcrustaceous  cicatrization. 
It  is  a  mere  variety  of  one  or  other  of  the  methods  already  descril)ed. 
Some  confusion  is  often  created  by  the  application  of  the  phrase  "  union 
by  the  first  intention^^^  by  modern  writers,  to  that  process  which  I  have 
described  under  the  name,  proposed  by  Paget,  of  "  union  by  adhesion.''^ 
The  latter  name  is,  I  think,  more  correct,  and  more  expressive  of  the 
process  which  actually  occurs  in  the  ordinary  primary  union  of  wounds, 
and  the  term  "^r^/  intention "  should,  I  think,  be  reserved  for  those 
rare  cases  of  immediate  union  without  lymph,  to  which  it  was  applied 
b}'  the  illustrious  John  Hunter,  though  that  surgeon  erroneously  be- 
lieved that  the  union  in  such  cases  depended  on  the  organization  of  an 
interposed  layer  of  effused  blood. 

3.  Union  by  Oranulaiion^  or  by  the  Second  Intention. — In  this  mode  of 
healing,  the  inflammatory  process  reaches  its  third  stage,  that  attended 
by  the  second  formative  change,  or  the  production  of  pus.  The  cut 
surfaces  become  covered  with  granulations,  precisely  identical  in  struc- 
ture and  characters  to  those  met  with  in  a  healing  ulcer  (see  page  47), 
and  the  free  surface  is  bathed  with  pus.  The  granulations  gn^ually 
fill  up  the  gap,  and  when  the}'  have  reached  the  level  of  the  surrounding 
skin,  cicatrization  occurs,  just  as  in  the  repair  of  ulceration,  which  has 
already  been  fully  described.  The  union  by  secondary  adhesion^  or  by 
the  third  intention^  is  identical  with  the  mode  of  union  now  under  con- 
sideration, except  that  the  granulating  surfaces  are  so  apposed  that 
they  unite  and  grow  together,  thus  expediting  the  healing  process. 
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Doaby  grannlfltion  is  that  commonly  met  wttli  in  large  wounds,  such 
■IllOie  produced  by  amputation,  or  where,  from  excessive  iuflamniatiou, 
■i  ft  Urge  number  of  ligatnres  acting  as  foreign  bodies,  or  from  other 
nie»,  Qoion  by  adliesion  cannot  1}e  obtained* 

Tnfoimt^nt  of  /wnVfe/  Wounds, — The  object  of  the  surgeon,  in  the 
at  of  every  incised  wound,  should  be  to  obtain,  if  not  imme- 
B,  At  least  union  by  adhesion.  The  credit  of  establishing  the 
is  DOW  nni verbal,  at  least  in  England  and  in  this  eountr}^,  to 
|>t  t^  get  primfiry  union  whenever  possible,  is  due,  in  great  mea- 
to  the  teachings  of  the  British  surgeons  of  the  last  century, 
illy  Sharp,  Alanson,  Hey,  the  Belb,  and  Hunter^  although  it  is 
jie  that  such  a  course  was  occasionally  pursued  in  much  earlier 
Its  nd vantages  are  obvious;  not  only  is  the  time  occupied  by  the 
agpmcess  mach  shorter  when  adhesion  is  obtained  than  when  union 
n^eean  by  granulation,  and  the  resulting  scar  less  conspicuous  and  dis- 
tguiog,  bot  the  patient  is  aaved  the  exhausting  consequences  of  pro- 
lotged  iuppuration,  and  is,  in  a  great  measure,  preserved  from  the  risk 
of  tlw  secondary  atfections  which  often  complicate  wounds,  such  as 
|gjil{)t!M,  various  forms  of  blood  poisoning,  etc.  in  making  the  attempt 
to|iiMnir«(  primary  union,  there  are  thi-ee  principal  indicatioDS  presented 
to  Ik  §nrgeon;  these  are  (1)  to  arrest  and  prevent  hemorrhage,  (2)  to 
luov^all  foreign  substances,  and  (3)  by  suitable  dressings  to  adjust 
Itti  cQt  surfaces  closely  an<l  accurately,  to  prevent  the  access  of  atmos- 
rpbiric  air,  and  to  prevent  the  inflammatory  process  from  passing  beyond 
£Ui«cond  atAge,  or  that  of  lymph  formation. 

(I)  If  tljc  hemorrhaye  be  of  the  nature  of  general  oozing  from  small 

ttndifit  may  be  commonly  controlled  by  position,  or  by  the  use  of 

cold,of  preasure^  or  of  various  styptics,  as  will  be  described  in  another 

cotter;  if  the  bleeding  be  from  larger  vessels,  these  must  be  treated  liy 

|Jl|itaiT,  by  acnpressare,  or  by  torsion,  the  comparative  merits  of  which 

Iflioft  will  t>e  fully  dificussed  when  we  come  to  speak  of  wounds  of 

(t)  Reroorrhage  having  ceaaed,  the  surgeon  must  carefully  but  gently 
^ieme  the  wound,  so  as  to  remove  all  foreign  substanceH  which  may 
kff  Mfed  between  its  lips.  This  may  bo  conveniently  done  by  means 
1  of  running  water  (as  supplied  by  the  "ward  carriage,-*  Fig. 
ponges  Xte  used,  they  should  be  new  and  soft,  and  very  gently 
l»«Miiwi.  As  Mr.  Paget  well  puts  it,  **  Wounds  should  not  be  scwibbed, 
•Ttowiih  eponges.^^  To  determine  the  freedom  of  a  wound  from  foreign 
Miftii,llHj  surgeon  mtky  put  in  service  his  hands  as  well  as  his  eyes,  it 
^^  sometimefl  possible  to  detect  with  the  linger  a  grain  of  sand  or 
*PlcBli  of  bone,  which,  embedded  in  muscle  and  tinged  with  blood,  might 
•■cip«  ocular  observation. 

(3.)  />ri*«#i«^/  of  tnciaed  wounds^ — As  &  rule,  wounds  should  not  be 
^'Hufd  iintil  all  oozing  has  ceased.  A  great  deal  used  to  be  said  about 
^gktift^  of  a  wound,  and  it  was  supposed  that  this  glazing  consisted 
^  tlie c!XQdation  from  the  bloodvessels  of  a  fibrinous  material  (lymph), 
*kidl  formed  the  bond  of  union.  But,  whatever  be  the  origin  of  this 
V^pb  (i  question  of  purely  theoretical  interest),  there  is  no  reason  to 
*i|fOM»  tbat  it  is  formed  more  readily,  or  of  a  better  quality,  before 
*«Hlltr  the  closing  of  a  wound;  hence,  as  soon  as  hemorrhage  has 
*i«l,  tlie  fooncr  the  lips  of  the  wound  are  approximated  the  better. 
^  ^lug  wounds,  the  surgeon  makes  use  of  sutures,  plasters,  and 
^*idi|e».  The  various  materials  employed  for  sutures,  have  been 
^•i4y  described  in  previous  chapters,  and  it  will  be  sufficient  to  say 
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here,  that,  for  ordinary  purposes,  moderately  thick  lead  wire  is  the  moil 
suitable  and  convenient.  The  needles  used  by  surgeons  are  of  varioM 
sizes  and  shapes,  as  shown  in  Fig.  39;  it  is  occasionally  advantageous  to 
have  a  strong  needle  mounted  in  a  handle  (Fig.  65),  and  with  an  eye  H 

its  point  like  the  ^^nsYOi 
Fig.  65.  needle,"  for  use  in  sitniF 

tions  difficult  of  acceM| 
or  when  the  tissues  to 
be  penetrated  are  unu- 
sually dense.  Yarioni 
needles  have  been  do- 
vised  for  special  use  with 
wire,  but  present  no  par- 
ticular advantages  over 
Mounted  needle,  amed  with  •  ligature.  those  generally  employed. 

The  various  forms  of  suture  commonly  used  by  the  surgeon  may  bo 

enumerated  as  the  interrupted  suture^  the  continued  or  glover^a  suture^ 

the  twisted  or  harelip  suture^  and  the  quilled  suture. 

The  interrupted  suture  (Fig.  66),  which  is  that  most  frequently  used, 

consists,  as  its  name  implies,  in  a  number  of  single  stitches,  each  of  which 

is  entirely  independent  of  those  on  either 
side.  In  applying  it,  the  surgeon  holds  one 
lip  of  the  wound  with  the  fingers  of  the 
left  hand,  or  with  forceps,  and  introduces, 
with  a  quick  thrust,  the  needle  previously 
threaded,  about  two  lines  from  the  cut  edge: 
he  then  takes  the  opposite  lip  in  the  same 
way,  and  passes  the  needle,  in  this  case, 
from  within  outwards,  taking  care  that 
there  shall  be  no  undue  tension  or  uneven 
dragging  of  the  wound.  Some  surgeons  em- 
ploy two  needles,  passing  both  from  within 
outwards;  but  thiscauses  unnecessary  delay, 
and  offers  no  advantage  over  the  common 
mode.  Each  stitch  may  be  secured  as  it  is 
introduced,  or  all  may  be  passed,  their  ends 
being  left  loose  to  be  fastened  subsequently, 
tied  in  a  reef-knot;  if  wire,  it  is  simply 
needle  (Fig.  65)  be  employed,  it  must  be 


Fig.  66. 


m 


J 
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The  interrupted  suture. 


If  %\\]m  be  employed,  it  is 

twisted.      If  the  mounted 

thrust  through  both  lips  of  the  wound  before  being  threaded  (the  suture 

being  thus  passed  as  it  is  withdrawn),  and  must,  therefore,  be  re-threaded 

for  each  stitch. 

The  distance  between  the  points  of  the  interrupted  suture,  and  the 
depth  to  which  each  stitch  is  passed,  vary  with  the  nature  and  extent 
of  the  wound :  as  a  rule,  the  skin  and  superficial  fascia  only  should  be 
included  in  the  stitches,  and  there  should  be  an  interval  of  from  half 
an  inch  to  an  inch  between  the  consecutive  points  of  introduction. 

The  continued  or  glover's  suture  (Fig.  67)  is  principally  used  for 
wounds  of  the  intestines,  though  it  is  occasionally  employed  in  other 
situations  where  the  tissues  are  of  loose  structure,  as  in  the  eyelids. 
It  is  made  with  silk  or  with  a  fine  thread,  which  passes  across  the  wound 
continually  in  the  same  direction;  it  is  the  stitch  employed  in  the  manu- 
iacture  of  gloves,  whence  it  derives  its  name. 
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Tbe  iwifted  or  harelip  suture  (Fig.  68)  is  an  excellent  method  of 
Wttting  wottudft  where  great  accuracy  and  firninesg  are  desirable*     It 
of  metallic  pins  or  needles,  thrust  through  both  lips  of  the 
1,  Uie  edges  bttiiig  kept  in  contact  over  the  pin  by  figure  of  8 


Fig.  68. 


Fig.  69. 


Tl»  «m]»M4,  Of  ^OTer'ft  ttitttre. 


The  tirUt«d  ttitaro. 


Iitdlrn'mbbtr  cuture, 


Fig,  70. 


toniirUh  eitk  thread  or  with  wire,  according  to  the  fancy  of  the  sur- 

psm.    For  the  figure  of  8  turns  may  be  subtitituted  delicate  rings 

n(!i»'iia-mb>»^r,  constituting  the  "India-rubber  suture"  of  M.  Higal 
f  J  ^;ii.  v^Li!  h  has  l»een  used  in  this  city  by  Dr.  W.  L.  Atlee,  in  the 
I'-.iij  «  r  cii^s  after  the  operation  of  ovariotomy.  Tlie  twisted  or 
iivi  M)ture^ftft  its  name  implies,  is  principally  used  after  the  operation 

ioT  iimiip.     The  pins  should  be  of  steel, 

iMnnajr  be  gilded  to  prevent  oxidation, 

ndato  the  complete  adjustment  of  the 

Mm,  liie  p*^int«*  of  tJie  pins  should  be 

m  off  wi?  lie  forceps  or  pliers,  to 

petfnt  t!  2  the  patient. 

Tb«  Fig.  70)  is  seldom 

•pkv  ^         ;ii  day,  except  in  the 

titsunent  of  lacerations  of  the  j^erinoura. 

hcoiiisU  of  A  numljer  of  double  threads 

w  vifet  |)«saed   through    the    lips   of    a 

^*<Hiod  Ml  tlimi  the  loops  shall  be  on  the 

^^9tmdt:  through  these  loops  is  passed 

Afiiill  or  piece  of  bougie,  and  the  sutures 

Mb|  Ug1lt«ne<l,  the  free  ends  are  secured 

'nind  floolher  quill,  deep   and   equable 

Willi  being  thus  made  along  the  whole 

biiifUie  wound.   Various  ingenious  modi- 


of  theqailled  suture  have  l>cen  in- 
Muced,  Atid  are  uM*d  principally  in  plastic 
s^tntiotia.  The  clamp  and  button  suture^ 
^Dr.Bifnsiuid  l>r.  liozemau  will  be  again 
'i^ned  to  io  apemking  of  the  treatment  of  Qaiii*d  •atar». 

vtklcO'Tagio&l  flfttula. 

boipft  in  very  extensive  wounds,  or  where  the  tension  is  unavoidably 
^gmt^li  ia,I  think,  better  to  relv  upon  sutures  alone^  without  uaing 
10 
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plasters,  at  least  in  the  early  dressings.  Even  in  amputation  wounds, 
I  am  not  in  tlie  habit  of  employing  plaster,  except  after  the  sutures  have 
been  removed,  to  give  support  to  the  line  of  union  of  the  flaps.  The  com- 
mon machine-spread  adhesive  plaster  of  the  shops  is  a  very  good  article 
for  general  use ;  it  should  be  cut  into  strips,  of  widths  varying  from  half 
an  inch  upwards,  and,  if  firmness  be  desired,  the  strips  should  be  cat 
lengthwise  from  the  roll  of  plaster,  as  the  cloth  on  which  it  is  spread 
stretches  more  transversely  than  in  a  longitudinal  direction.  To  prepare 
them  for  use,  the  strips  are  heated  by  applying  their  unspread  side  to  a 
bottle  or  can  filled  with  hot  water;  they  are  adjusted  so  that  the  wound 
comes  opposite  to  the  middle  of  the  strip  (Fig.  66),  and  they  should  be 
applied  with  care  and  neatness,  so  as  to  support  the  edges  of  the  wound 
without  dragging  or  undue  pressure.  In  removing  them  the  same  care 
must  be  used  not  to  drag  apart  the  edges  of  the  wound  by  rough  manipu- 
lation. It  is  perhaps  scarcely  necessary  to  say  that  the  surface  to  which 
the  plaster  is  applied  should  be  thoroughly  cleansed  and  dried  to  insure 
adhesion,  and  that  the  hair,  if  there  be  any  on  the  part,  should  be  shaved 
off,  as  otherwise  the  removal  of  the  plaster  will  give  the  patient  con- 
siderable pain. 

Isinglass  plaster  is  a  very  neat  and  eflncient  substitute  for  the  ordinary 
adhesive  plaster,  and  is,  I  think,  preferable  for  superficial  wounds,  espe- 
cially in  private  practice. 

The  use  of  sutures  is  occasionally  undesirable,  particularly  in  locali- 
ties where  it  is  wished  to  avoid  any  needless  mark,  as  in  the  face ;  or  in 
the  scalp,  where  the  use  of  stitches  is  believed  by  many  surgeons  to  ex- 
pose the  patient  to  the  risk  of  erysipelas.  Hence  it  becomes  important 
to  possess  an  article  which  will  be  more  permanent  than  the  ordinary 
plaster,  and  yet  which  will  not  cause  the  disfiguration,  inevitable  with 
sutures.  Such  a  material  is  collodion^  which  was  first  employed  in  sur- 
gery by  Dr.  Maynard,  of  Boston,  and  which  may  be  most  conveniently 
used  in  the  form  of  the  gauze  and  collodion  dressing,  introduced  into  this 
city  by  the  late  Dr.  Paul  B.  Goddard. 

The  gauze  and  collodion  dressing  is  thus  employed.  Strips  of  fine 
Tarletan,  or,  which  is  better,  of  "  Donna  Maria  gauze,"  about  an  inch 
wide  by  four  or  five  long,  are  laid  across  the  approximated  lips  of  the 
wound,  previously  washed  and  dried,  and  are  secured  by  the  application, 
with  a  camel's-hair  brush,  of  collodion,  first  to  one  end,  and,  when  that 
is  firmly  adherent  and  dry,  then  to  the  other.  With  neatness  and  care, 
a  superficial  wound  can  thus  be  closed  as  accurately  and  as  firmly  as 
by  the  use  of  sutures.  The  strips  will  stay  on  as  long  as  may  be  desired, 
the  collodion  being  impermeable  to  water,  and  the  dressing  may  be  her- 
metically sealed,  if  thought  necessary,  merely  by  spreading  the  collodion 
over  the  wound  itself  as  well  as  on  either  side.  The  "  styptic  colloid" 
of  Dr.  Richardson,  which  is  essentially  a  solution  of  tannin  in  collodion, 
may  be  advantageously  substituted  for  the  ordinary  collodion  in  cases 
in  which  there  is  a  tendency  to  oozing,  or  a  combination  of  these  sub- 
stances with  carbolic  acid,  as  suggested  by  an  Italian  physician.  Dr. 
Paresi,  might  be  employed  with  the  view  of  obtaining  the  antiseptic 
effect  so  much  insisted  on  by  Prof.  Lister  and  his  followers. 

Lead  ribbon  has  been  substituted  for  the  gauze  in  this  mode  of  dress- 
ing, and  has  been  satisfactorily  used  by  Dr.  Hewson,  at  the  Pennsylvania 
Hospital:  my  own  experience  has,  however,  not  been  favorable  to  this 
modification. 

Serre-fines  (Fig.  71)  may  be  used  for  slight  and  superficial  wounds, 
either  alone  or  in  addition  to  other  measures,  when  very  close  and  accu- 
rate «mion  is  desired. 
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HBolsras  snd  plasters  will  only  serve  to    approxtcnate  the     Fig,  71, 
H^  of  a  wound;  iU  deep  surfaces  shotild  be  brought  into 
HNilMt  by  the  tme  of  compresaesi  (of  lint  or  charpie)  and  ap- 
Hbofkrl  The  bandage  of  Scultetus  or  other  sti!l 

^Bn^ '  .ericea  were  formerly  much  used  by  surgeons 

■f  rj»oi*e,  but  are  now  almost  universally  supplanted  by 

m  ^  n  roller  bandage,  which  in  skilful  hands  can  be  made 

totD<?ei  (?very  indication, 

IOnlinary  incised  wounds  should  be  dressed  as  ligbtly  as  possible;  a 
|>if«ccor  lint,  wet  or  dry,  or  a  greased  rag,  held  in  place  by  a  few  strips 
©f  pbwter  or  tarns  of  a  roller,  will  commonly  be  sufficient.  In  scalp 
^wrada,  it  is  generally  right  to  apply  a  firm  compress,  so  as  to  check 
ooiing  and  prevent  bagging  of  serous  and  other  discliarges.  Sutures 
iMj  be  removed  about  the  fourth  or  6l\b  day,  or  sooner  if  they  have 
bioiHse  looaened,  and  the  edges  of  the  wound  should  then  be  supported 
I  Ifttiipfof  plaster  till  union  is  complete.  If  the  wound  become  inflamed 
I     add  ptiafbU  it  must  be  treated  on  the  prineiples  laid  down  in  previous 

Ltoerated  and  Contused  Wounds, — These  two  varieties  of  wound 
may  hf  considered  together,  as  they  generally  coexist  in  the  same  cases, 
surf  itqaire  essentially  the  same  treatment.  As  their  names  Imply,  a 
laoentcd  wound  is  one  of  which  the  edges  are  torn  and  not  sharply 
cot,  ifid  %  contused  wound  is  one  of  which  the  edges  are  bruised.  These 
^wnii  ire  inflicted  by  blows  from  dull  instruments,  as  stones  or  clubs, 
brwichioery  aeci<lents,  by  injuries  from  railway  trains,  etc.  Gunshot 
woaaJj  arc  likewise  included  under  this  head,  but  are  of  such  importance 
11  to  demand  a  separate  chapter  for  their  consideration. 

Ufimted  and  contused  wounds  present  several  peculiarities  of  char> 
witf  tod  appearance.  Thus,  their  edges  are  irregular  and  jagged;  the 
piiuipdoner  and  less  acute,  though  more  lasting,  than  that  of  incised 
^^-  is  less  tendency  to  gaping,  and  there  is  less  bleediug. 

lii»  m  the  mouths  of  the  vessels  being  twisted  and  crushed, 

iiUlff  ttian  evenly  divided.  More  or  less  slougliing  always  attends  these 
^•wda,  and  they  are  peculiarly  liable  to  be  followed  by  erysipelas, 
•wndiry  hemorrhage^  and  tetanus.  As  a  rule,  and  universally  in  this 
jwt^if  ihc  world,  lacerated  and  contused  wounds  heal  only  by  granula- 
tina^or  by  leeond  intention  ;  in  certain  rare  cases,  however,  and  under 
IteiUuijr  fiivorable  climatic  influences,  it  is  said  that  tlic>^  occasionally 
liitibf  idbesiOD.  When  a  limb  is  entirely  torn  oflT  from  the  rest  of 
fcbwy»  the  tissues  of  the  part  give  way  at  different  levels.  The  skin 
•MIy  aeparates  at  the  highest  point;  the  muscles  protrude,  and  appear 
^W tightly  erabraced  and  almost  strangulated  by  the  skin;  tbe  ten- 
^•ii»i*  Te«#el«,  and  nerves  hang  out  of  the  wound,  of  variable  lengths, 
•Me th«  shattered  bone  forms  the  apex  of  the  ragged  conical  ytump, 
TWtft  ii  uaualh  *  nrninxratively  little  hemorrhage  under  these  cireum" 
i      itUMK,  aa  in  r  i  *s  well-known  case  of  avulsion  of  the  whole  upper 

j  Qdnafty,  huL  .  .  .  .unally  the  bleeding  is  very  profuse,  and  proves 
^«i«lly  or  indirectly  fatal.  In  a  case  of  this  kind,  in  which  a  child^a 
iWf^  '  r  •  -  "!mght  l>etweea  the  spokes  of  a  carriage-wheel,  was  torn  off 
UWi.  1  found  the  great  sciatic  nerve  hanging  fifteen  Inches  from 

tW»tri:np,  naving  given  way  below  its  division  in  the  ham;  a  curious 

*  btoiM  cMett  the  ti^ndoDs  gire  way  at  a  point  much  higher  than  that  nt  which 
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fact  in  this  case  was,  that,  while  the  cutaneous  surface  of  the  stamp  was 
acutely  sensitive  to  the  touch,  there  was  no  manifestation  of  pain  evinced 
upon  handling  the  exposed  nerve. 

The  principal  danger  attending  lacerated  and  contused  wounds,  is  the 
occurrence  of  gangrene.    This  may  be  of  three  kinds: — 

(1.)  Sloughing  of  the  injured  tissues,  to  a  greater  or  less  extent,  may 
be  considered  inevitable  in  ^ny  severe  lacerated  or  contused  wound. 
This  is  the  ordinary  form  of  the  affection,  and  demands  no  special  con- 
sideration. The  parts  which  have  lost  their  vitality  will  be  thrown  off 
by  the  efforts  of  nature,  and  the  wound  will  then  heal  by  granulation, 
or,  if  the  sloughing  be  extensive,  amputation  may  be  required. 

(2.)  There  may  be  gangrene  from  arterial  obstruction  at  a  point 
above  the  apparent  seat  of  injury ;  this  form  of  gangrene  is  principally 
met  with  in  cases  of  gunshot  injury,  and  is  often  a  cause  for  amputation 
(see  Chapter  V.). 

(3.)  The  most  fatal  form  of  gangrene  is  the  true  traumatic  or -spread* 
ing  gangrene^  which  is  always  of  the  moist  variety,  from  implication  of 
the  venous  system,  and  is  usually  met  with  in  connection  with  severe 
compound  fractures  or  other  destructive  lacerations  produced  by  rail- 
way and  machinery  accidents.  Traumatic  gangrene  occasionally,  how- 
ever, follows  comparatively  slight  local  injuries,  and  this  circumstance 
has  led  many  authorities  to  attribute  its  occurrence  to  constitutional 
causes.  Certain  it  is  that  those  are  especially  apt  to  be  attacked  by 
traumatic  gangrene  who  are  in  a  depraved  state  of  health,  and  particu 
larly  such  patients  as  suffer  from  organic  disease  of  the  kidneys.  The 
symptoms  of  traumatic  gangrene  are  sufficiently  characteristic.  The 
limb  swells  and  becomes  tense,  and  a  dusky-red  or  purplish  color  super- 
venes, attended  with  a  deep-seated  burning  pain.  Soon  the  dusky  hue 
gives  way  to  a  dark  mottled  appearance,  vesications  and  bullse  are  formed, 
the  surface  becomes  soft;  and  boggy,  and  emphysematous  crackling, 
running  along  the  deep  planes  of  cellular  tissue,  gives  evidence  of  the 
formation  of  gases  as  the  result  of  decomposition.  Below  the  seat  of 
gangrene,  the  limb  has  a  cadaveric  lippearance,  while  above,  oedema  and 
discoloration  rapidly  extend,  especially  along  the  planes  of  areolar  tissue 
on  the  inside  of  the  limb,  reaching  and  invading  the  trunk  in  perhaps  a 
few  hours  from  the  period  of  commencement.  While  the  gangrene 
spreads  upwards,  the  part  first  attacked  falls  into  the  condition  of  a  dis- 
organized, black,  and  pultaceous  mass.  The  general  symptoms  indicate 
from  the  first  a  state  of  extreme  constitutional  depression.  Death  is 
almost  inevitable  in  these  cases,  and  follows  shortly  after  the  gangrene 
has  I'eached  the  trunk. 

Treatment  of  Lacerated  and  Contused  Wounds. — Small  portions  of 
the  body,  especially  of  the  face,  even  if  entirely  separated,  will  occa- 
sionally reunite  when  replaced  and  careAilly  supported ;  hence,  as  a  rule, 
all  lacerated  or  partially  detached  fiaps  of  tissue  should  be  gently 
cleansed  and  readjusted,  for  even  if  sloughing  eventually  take  place, 
the  attempt  to  preserve  the  injured  part  will  at  least  have  been  at- 
tended by  no  harm.  Great  caution  should,  however,  be  used  in  any  case 
of  lacerated  or  contused  wound  as  to  the  employment  of  sutures.  These 
wounds  are  always  followed  by  a  good  deal  of  inflammation  and  conse- 
quent swelling,  and  if  the  parts  Ih)  closely  ntitchod  up,  there  will  probably 
be  so  much  tension  as  seriously  to  ondnngt^r  the  vitalily  of  the  already 
bruised  and  torn  tissues.  I  am  confidoni  that  I  have  seen  extensive 
sloughing  of  integument,  due  quite  an  uiuoh  to  the  overzcalous  use  of 
sutures,  in  these  cases,  as  to  the  effi»vt«  (»f  ^jU^lginal  injury.    A  few 
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HMMpiky  he  proper,  if  tlie  wouud  be  large  and  there  be  much  Urn- 
^fclill  W  gapiug^  tut  it  is  best  to  rely  chiefiy  upati  tlie  support  attbrdcd 
bjpLuiter  atid  judicious  bandaging.     For  lacerated  wounds  unaccom- 
ftti^l '  '       lit  usion^  especially  about  the  face,  where  the  tissues  are 

^iry  ^  1   water  is  an  excellent  primary  dressing;  it  maybe 

^ifUkd  huwjiiy  by  wetting  pieces  of  lint  or  by  irrigation.  When  the 
of  the  wound  arc  contused  as  well  as  lacerated,  warm  dressings 
iaally  more  grateful  than  cold,  and  here  warm  water,  or,  still  bet- 
HuteJ  alcohol  or  diluted  laudanum,  answers  a  very  good  purpose. 
I  the  alougb  is  about  to  separate,  poultices^  especially  those  con- 
ifer vtii^t  or  porter,  may  be  advantageously  substituted  for  the  alco- 
to  be  replaced  in  torn,  wheu  the  wouud  is  fairly  granu- 
,»,. -water  or  such  other  substance  as  tlie  appearance  of  the 
r  the  fancy  of  the  surgeon  may  dictate.  At  each  dressing,  disin- 
,8uch  as  the  preparations  of  chlorine,  dilute  carbolic  acid,  or  the 
pnuagmate  of  potassa,  should  be  freely  used  ;  the  latter  agent  is  that 
wiiid)  I  am  myself  in  the  habit  of  employing,  an<l  it  is  certainly  the 
MitdegaDt  of  all  the  preparations  that  have  been  mentioned. 

Jiniuifptic  T'  '  of  Lacerated  and  Co tt lusted  Wound.^, — Under  the 

flHDiof  the  *'  ynelhod^^^  Prof  Lister,  of  Edinburgh,  bas  urged 

lltimplo}  TtM  jii  .4  uttrbolic  or  phenic  acid  as  a  dressing  in  surgical 
CHM,iD(l  iiw  [haMcc  has,  both  in  bis  hands  and  those  of  others,  cer* 
taUjiD^  wilb  a  large  measure  of  success.  At  the  same  lime,  other 
mitiMuieqtially  competent  and  careful,  and  who  have  endeavored  con- 
leioikiiisly  to  carry  out  Prof  Lister's  instructions,  have  utterly  failed 
liotuinitig  the  promised  results,  so  tliat  the  merits  of  the  antiseptic 
piift  inttl  afi  yet  be  considered  as  undetermiacd.  The  theory  of  the 
Mllodii  fouoded  on  the  observations  of  Pasteur,  and  supposes  that 
ilnil  decompoaition  ia  due  to  the  presence  of  organic  germs  floating 
ktkaatflio^phere,  and  carbolic  acid  is  used  on  account  of  its  known 
ditnclive  eflects  upon  low  forms  of  organic  life.  The  following  account 
<»f  the  iDfKle  of  u$ing  the  acid  is  given  in  Prof.  Lister's  own  words: — 

*1ji  CQSidtirtin^  the  treatment,  the  first  object  must  be  the  destruction 

'^mjTftci  -i  which  may  ha%*e  been  introduced  into  the  wound, 

^^it  T'  ttof  the  accident,  or  during  the  time  which  has  since 

une  by  iutrcwJucing  the  acid  of  full  strength  into  all 

of  the  wotind  by  means  of  a  piece  of  rag  held  in 

id  dip[)ed  in  the  liquid.     This  1  did  not  venture  to  do 

:  but  experience  has  shown  that  the  compound  which 

is  with  the   blood,  and  also  any  portions  of  tissue 

•     I  ' ;.    i'        lu^iic  action,  including  even  parts  of  the  bone,  are  dis- 

\^.<^^l  of  bv  :i}*sorption  and  organization,  provided  they  are  afterwards 

sing.     We  are  thus  enabled  to  employ  the  antiseptic 

\y  at  a  period  after  the  occurrence  of  the  injury  at 

rrwise  probably  fail. 

'  to  l>e  kept  in  view  ia  to  guard  effectually  against 

11^  of  decomposition  into  tlie   wound  along  the  stream  of 

^erom  which  oozes  out  during  the  first  few  days  after  the 

the  acid  originally  applied  has  been  washed  out  or  dis- 

-arptiou  and  eva[ioratiou.     This  is  done  by  applying  a 

I  of  common  whiting  (carbonate  of  lime),  mixed  with  a 

..lit  part  of  carbolic  acid  in  four  parts  of  boiled  bnseed  oil, 

-m  a  firm  putty.     This  application  contains  the  acid  in  too 

"I"  a  lorm  to  excoriate  the  skin,  which  it  may  be  made  to  cover  to 

^j  extcat  that  may  bo  thought  desirable,  while  its  substance  serves  aa 
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a  reservoir  of  the  antiseptic  material.  So  long  as  any  discharge  con- 
tinues, the  paste  should  be  changed  daily,  and,  in  order  to  prevent  ths 
chance  of  mischief  occurring  during  the  process,  a  piece  of  rag  dipped 
in  the  solution  of  carbolic  acid  in  oil  is  put  on  next  the  skin,  and  main- 
tained there  permanently,  care  being  taken  to  avoid  raising  it  along 
with  the  putty.  This  rag  is  always  kept  in  an  antiseptic  condition  from 
contact  with  the  paste  above  it,  and  destroys  any  germs  that  may  fall 
upon  it  during  the  short  time  'that  alone  should  be  allowed  to  pass  im 
the  changing  of  the  dressing.  The  putty  should  be  in  a  layer  aboat  n 
quarter  of  an  inch  thick,  and  may  be  advantageously  applied  rolled  oat 
between  two  pieces  of  thin  calico,  which  maintain  it  in  the  form  of  ft 
continuous  sheet,  which  may  be  wrapped  in  a  moment  round  the  whole 
circumference  of  a  limb,  if  this  be  thought  desirable,  while  the  putty  is 
prevented  by  the  calico  from  sticking  to  the  rag  which  is  next  the  skin* 
This  paste  is  to  be  covered  with  a  layer  of  sheet-lead.  When  all  dia* 
charge  has  ceased,  the  use  of  the  paste  is  discontinued,  but  the  original 
rag  is  left  adhering  to  the  skin  till  healing  by  scabbing  is  supposed  to 
be  complete. 

^'  We  cannot,  however,  always  calculate  on  so  perfect  a  result  as  this. 
More  or  less  pus  may  appear  after  the  lapse  of  the  first  week,  and  the 
larger  the  wound  the  more  likely  is  this  to  happen.  And  here  I  would 
desire  earnestly  to  enforce  the  necessity  of  persevering  with  the  anti- 
septic application,  in  spite  of  the  appearance  of  suppuration,  so  long  as 
other  symptoms  are  favorable.  The  surgeon  is  extremely  apt  to  sup- 
pose that  any  suppuration  is  an  indication  that  the  antiseptic  treatment 
has  failed,  and  that  poulticing  or  water  dressing  should  be  resorted  to. 
But  such  a  course  would  in  many  cases  sacrifice  a  limb  or  a  life."^ 

A  further  addition  to  Prof.  Lister's  armamentarium  is  an  ^^  antiseptic 
lac^^^  made  as  follows:  ''Take  of  shell-lac  3  parts;  crystallized  carbolic 
acid  1  part.  Heat  the  lac  with  about  a  third  of  the  carbolic  acid  over  a 
slow  fire  till  the  lac  is  completely  melted;  then  remove  from  the  fire  and 
add  the  remainder  of  the  acid,  and  stir  briskly  till  the  ingredients  are 
thoroughly  mixed.  Strain  through  muslin,  and  pour  into  the  machine 
for  spreading  plaster;  and,  when  the  liquid  has  thickened  by  cooling  to 
a  degree  ascertained  by  experience,  spread  to  the  thickness  of  about 
one-fiftieth  of  an  inch.  Afterwards  brush  the  surface  of  the  plaster 
lightly  with  a  solution  of  gutta-percha  in  about  thirty  parts  of  bisul- 
phide of  carbon.  When  the  sulphide  has  evaporated,  the  plaster  may 
be  piled  in  suitable  lengths  in  a  tin  box  without  adhering,  or  rolled  up 
and  kept  in  a  canister."  This  antiseptic  lac  may  be  used  as  a  movable 
unadhesive  dressing,  or  by  rubbing  oflT  the  thin  layer  of  gutta-percha 
and  brushing  the  surface  with  liquid  carbolic  acid  may  be  made  adhesive, 
and  is  then  suited  for  a  permanent  dressing.' 

Prof.  Lister  has  still  more  recently'  recommended  a  ^^ protective ^^^ 
made  by  varnishing  oiled  silk  on  both  sides  with  copal  varnish,  and 
brushing  it  over  when  dry  with  starch  and  dextrine;  the  ''protective" 
is  to  be  dipped  in  the  antiseptic  lotion  when  used,  and  is  spread  over 
the  wound  to  protect  it  from  the  stimulating  action  of  the  carbolic  acid 
contained  in  the  antiseptic  "  lac  plaster."  AtUiseptic  adhesive  plaster 
is  to  be  employed,  and  may  be  made  by  dipping  ordinary  adhesive  strips 
in  a  hot  solution  of  carbolic  acid  (1  to  60).     For  the  antiseptic  lac, 

»  Biennial  Retrospect,  New  8yd.  8oc.,  1807-8,  pp.  198-199. 

«  Brit.  Med.  Journal  and  Braithwaite's  Retrospect,  July,  1869,  p.  109. 

»  Brit.  Med.  Journal,  Jan.  14, 1871. 
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Prot  Lister  btis  recently  substituted  oakujn^  or  what  he  suggests  as  ii 
liitile,  several  layers  of  muslin  gauze  dipped  in  a  mixture  formed 
dUng  together  16  parts  of  paraffin,  4  of  resin,  and  1  of  erysial- 
tarbolic  acid.     During  the  drestiing  of  a  wound  a  ^^ cloud  of  spray 
'  I  to  40  carbolic  lotion"  should  be  thrown  over  the  part  by  means  of 
•  r^  and  all  instruments  employed  should  be  smeared  with  an 
*n  of  the  acid,  1  part  to  10, 
At  >\y  lieen  said,  the  merits  of  the  antiseptic  method  cannot 

\yti  I  iL'i^ed  as  positi%'ely  determined.     Failure  on  the  part  of 

lolhiu'iurgeonB  to  attain  the  expected  results,  is  attributed  by  the  advo- 
VriN^oftiif  iJan  to  some  mistake  or  neglect  iu  the  application;  and 
tless  be  the  case.     But  it  is  obvious  that  any  mode  of 
..  ^.»  h  is  so  intricate  and  complicated  as  to  elude  the  skill  of 
lent  surgeons  as  have  fatted  with  the  antiseptic  dressing,  is 
ever  to  be  adapted  for  general  employment. 
((on  in   Lacerated   and  CmUused  Wounds. — In   many  of  the 
"  '       rated  and  contused  wound  no  treatment  will  avail, 
f  the  injured  limb.     Thus,  if  an  arm  or  leg  be  en- 
tt)  1  \ ,  or  if  all  the  soft  parts  and  bones  be  crushed  together 

'  mass,  there  can  be  no  question  as  to  the  propriety  of 
iopuuuou.  Tliose  cases,  however,  in  which  the  soft  tis8ues  are  alone 
iiivoi?<fd,  the  bones  escaping  injury,  present  more  difficulty;  there  is  a 
popolir  uulion  that  cases  of  this  kind  do  not  require  amputation;  it  is 
^  ttttfeflffth  wound,  it  is  said,  and  the  surgeon  ought  to  be  able  to  cure 
Hit  I  »m  well  convinced,  however,  that  when  the  skin  and  muscles  are 
P  eitewivcly  torn  and  separated,  even  if  the  bone  be  whole,  especially  in 
tW  lower  extremity,  amputation  is  more  often  necessary  tliaij  is  com* 
!  oicatr  sapposed.  It  must  be  remembered  that  the  api>earance  of  the 
;  ikta  often  gives  an  imperfect  idea  of  the  amount  of  injury  beueath;  I 
Uftnr/t  unfpequently  found  the  skin  apparently  healthy  and  uninjured, 
Hf8,by  insinuating  the  finger  beneath  the  surface,  all  the  deeper-seated 
*JiW!«,  mtiseles.  veascis,  and  nerves,  were  found  pulpefied  as  it  were, 
WJjtmli^d  into  nn  ntmost  indistinguishable  mass.  If  amputation  be 
t  *b<  ne  as  sobn'^  sufficient  reaction  has  occurred ;  the 

>  of  [  river  secondary  amputation  were  fully  considered 

^  V*,  and  need  not  be  referred  to  here.     If  an  attempt  be  made 
IttiiT.,  luiwever,  secondary  amputation  may  l>ecome  necessary 
*  of  hemorrhage,  or  from  the  onset  of  one  of  the  forms 

^  u-A  *  ..icd  on  page  148.    If  the  iriiQ  traumatic  (fangrejie  should 

*^r,^|Hitiitlon  must  be  at  once  performed,  though  the  chances  of  a 
**H«e«fal  issue  are,  it  must  be  confessed,  under  theSe  circumstances, 
^^^BfyilouUtftiK  It  is,  perhaps,  scarcely  necessary  to  give  the  caution  not 
^  bedeoetrod  Into  amputating  for  a  mere  superficial  slough,  an  error 
^iMeanlie  avoided  by  carefully  watching  the  case  for  a  few  hours, 
^ki«,lf  Qtciriifi cation  have  really  taken  place,  the  occurrence  of  putre- 
^irtim  diangeJi  in  the  part  will  sufliciently  clear  up  the  diagnosis. 
wlm  amputation  is  resorted  to  under  these  circumstances,  it  should 
WdoQt  ai  a  point  sufficiently  removed  from  the  seat  of  gangrene,  to 


ible,  the  recurrence  of  the  disease  in  the  stump. 
J  U  ti  tirnne  used  by  Mr.  Erichsen  for  the  form  of  contused 
■ed  by  violent  friction.     It  is  frequently  caused 
..^iricts,  by  portions  of  the  body  being  caught  by 
-traps  of  leather  or  other  material.     Brush-burn  may 
fv«  t  iiy  worn  a  mere  superficial  abrasion  to  absolute  destruction 
and  subjacent  tissues.    It  is  a  very  painful  injury,  but  not 
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dangerous^  unless  very  extensive  and  severe,  and  it  presents  no  peculitf. 
indications.  Tlie  part  is  to  be  protected  from  the  air,  the  separation  oC 
sloughs  promoted  by  poultices,  etc.,  and  the  resulting  ulcer  treated  <m 
general  principles. 

Gunshot  wounds  will  form  the  subject  of  the  next  chapter. 

Punctured  Wounds. — These,  as  their  name  implies,  are  such 
wounds  as  are  inflicted  with  the  pointy  rather  than  with  the  edge^  of  % 
weapon.  If  the  point  be  sharp,  the  wound  approaches  spmewhat  tlu» 
character  of  an  incised  wound ;  if  dull,  the  injury  more  resembles  a  coAo 
tused  wound.  Punctured  wounds  are  always  painful,  and  are  apt  to  be 
followed  by  a  good  deal  of  swelling  and  inflammation.  If  deep,  and  es- 
pecially if  they  penetrate  an  important  cavity,  they  are  attended  by  much 
risk  of  life.  The  form  of  punctured  wound  most  frequently  met  with  in 
civil  practice  is  that  produced  by  the  common  sewing-needle,  which 
easily  penetrates  the  flesh,  and  then  is  broken  oflT,  the  point  remaining  in 
the  tissues.  These  wounds  may  be  met  with  in  any  part  of  the  bcdy, 
but  are,  for  obvious  reasons,  most  often  found  in  the  hands,  feet,  knees, 
and  buttocks.  If  the  surgeon  see  such  a  case  shortly  after  the  intro- 
duction of  the  needle,  he  should,  if  possible,  at  once  remove  the  foreign 
body.  Its  position  can  usually  be  detected,  even  if  it  cannot  be  seen, 
by  a  sensation  of  limited  resistance  offered  to  the  surgeon's  fingers 
on  careful  palpation.  If  it  be  necessary  to  cut  down  upon  the  needle, 
the  incision  should  be  made  somewhat  obliquely  to  the  position  of 
the  foreign  body,  so  that  it  may  be  reached  with  suitable  forceps  a 
short  distance  below  the  point  at  which  it  is  broken ;  it  is  occasionally 
more  convenient  to  push  the  needle  onwards,  thus  making  its  point 
emerge  by  a  counter-opening  at  a  little  distance.  If  the  case  be  not 
seen  for  some  hours  after  the  introduction  of  the  needle,  when  swelling 
has  already  occurred,  or  if  unskilful  efforts  at  extraction  have  only 
served  more  deeply  to  imbed  the  foreign  body,  it  is  often  impossible  for 
the  surgeon  to  satisfy  himself  as  to  the  position  of  the  needle.  In  such 
cases  it  is  usually  better  to  wait  until  the  establishment  of  suppuration 
has  dislodged  the  foreign  body,  when  it  will  gradually  work  its  way 
towards  the  surface.  The  presence  or  absence  of  a  needle  might,  in  case 
of  doubt,  be  determined  by  the  magnetic  test  of  Mr.  Marshall,  holding 
a  powerful  magnet  upon  the  part  for  fifteen  or  twent}'  minutes,  so  as  to 
influence  the  fragment,  the  presence  of  which  would  then  be  revealed  by 
the  deflection  of  a  polarized  needle  delicately  suspended  above  it.  Very 
serious  consequences  sometimes  result  from  the  prick  of  a  needle ;  I 
have  known  necrosis  of  the  entire  shaft  of  the  humerus,  due  to  a  wound 
of  the  periosteum  thus  inflicted.  After  the  removal  of  the  foreign  body, 
cases  of  needle  wound  are  to  be  treated  on  general  principles.  If  an 
important  part,  such  as  the  knee-joint,  is  involved,  entire  rest  and  the 
local  use  of  dry  cold  will  be  particularly  indicated. 

Bayonet  Wounds  form  almost  the  only  class  of  punctured  wounds  now 
met  with  in  civilized  warfare.  They  are  very  rare,  only  1 43  cases  being  re- 
corded in  Circular  No.  6,  S.  G.  0.,  1865,  compared  with  over  85,000  wounds 
of  other  descriptions ;  of  these  143,  only  six  proved  fatal.  Formerly, 
when  duelling  was  very  frequently  nesorted  to  by  soldiers,  the  small- 
sword was  the  weapon  usually  employed,  and  punctured  wounds  were 
thus  constantly  inflicted ;  they  were  treated  by  the  drummers  of  the 
regiment,  who  sucked  the  part  dry  from  blood,  and  then  applied  a  piece 
of  chewed  paper  or  wet  cloth  to  the  wound,  which  frequently  healed 
under  this  treatment  in  a  remarkably  short  space  of  time.    This  mode 


PUNCTURED    WOUNDS. 


153 


of  practice  is  said  by  Percy  and  Laurent  to  have  originated  among  the 
Komans  (who  employed  suction  as  a  remedy  for  poisoned  wounds),  and 
to  have  been  introduced  into  military  surgery  by  Cato,  who  would  not 
allow  doctors  in  his  army,  disliking  them  because  they  were  usually  of 
Grecian  birth. 

Arrow  Wounds  are  frequently  met  with  on  our  western  border  in  con- 
flicts with  the  Indians.  They  are  very  serious  injuries,  being  particu- 
larly fatal  when  they  involve  the  abdominal  cavit}'.  The  following 
tables, taken  from  an  excellent  paper,  by  Dr.  J.  H.  Bill,  in  the  American 
Journal  of  the  Medical  Sciences  for  October,  1862,  show  the  relative 
fatality  of  arrow  wounds  in  different  parts  of  the  body,  and  the  causes 
of  death  in  fatal  cases : — 
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The  great  danger  in  cases  of  arrow  wound  is,  as  shown  by  Dr.  Bilh 
from  the  head  of  the  weapon  becoming  detached  from  the  shaft,  and 
remaining  in  the  wound  as  a  foreign  body  of  the  worst  description. 
Heoce,  the  importance  of  not  hastily  pulling  the  shaft  away  while  leav- 
ing the  head,  and  the  equal  importance  of  careful  but  persistent  efforts 
to  remove  the  latter.  This  may  often  be  done  by  catching  the  head  of 
the  arrow  in  a  strong  wire  loop,  as  recommended  by  Dr.  Bill,  or  it  may 
be  sometimes  better  to  make  a  counter-opening,  and  in  case  of  a  chest 
woand,  if  necessary  for  this  purpose,  even  to  cut  through  the  rib  with 
a  trephine. 

It  is  commonly  believed  that  the  Indian  tribes  make  use  of  poisoned 
arrows:  it  would  appear,  however,  from  the  reports  of  Dr.  Bill  and  other 
army  surgeons,  that  in  reality  this  is  very  seldom  done;  I  am,  however, 
informed  by  Dr.  Schell,  who  was  stationed  for  some  time  at  Fort  Lar- 
amie, that  it  is  the  universal  custom  to  dip  the  arrows  in  blood,  which 
i«  allowed  to  dry  on  them,  and  it  is  not  improbable,  therefore,  that  septic 
material  ma}^  thus  be  occasionally  inoculated  through  a  wound. 

Tooth  Wounds Quite   severe   injuries  are  occasionally  inflicted  by 

Wm,  even  when  there  is  no  evidence  of  the  introduction  of  any  morbid 
poison.    Prof.  Gross  has  met  with  several  cases  in  which  extensive  inflam- 

1  One  of  these  perished  from  a  gunshot  wound. 
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iimtion  and  great  sytTering  followed  abrasions  of  the  hand  receivi 
Blrikiug  another  person  on  the  raouth. 

The  treatvient  of  puneiured  wcntnds  consists  in  the  use  of  simple  anc 
dyne  dressings,  and  in  the  adoption  of  means  to  prevent  the  develoj 
tnent  of  excessive  inlkmmation* 


4 


Foiaonad  Wounds.— The  Stings  of  Insects  are  seldom  product!?^ 

of  serious  consequences,  in  this  countr}^  at  least.  In  tropical  cliraatej 
the  insects  api>ear  to  be  more  venomous,  and,  according  to  the  report! 
of  African  and  other  travellers,  death  not  nnfrequently  results  fron 
such  a  cause.  Even  in  tiiis  part  of  the  world,  however,  death,  Bometimea 
preceded  by  gangrene,  has  occasionallj'^  resulted  from  the  sting  of  a  bee 
or  the  bite  of  a  mosquito,  probably  owing  to  idiosyncrasy  on  the  part 
of  the  patient.  The  pain  of  a  sting  ma}^  be  relieved  by  the  applicatioa 
of  spirit  of  hartshorn  (liq.  ainmoniit;),  and  the  subsequent  inflammatiuc 
should  be  treated  on  general  principles. 

Snate  Bites  are  often  productive  of  serious  symptoms,  and  not  unfb- 
quentl}'  of  death.  All  snakes,  however,  are  not  venomous  ;  and  even  in 
the  ease  of  those  which  are  known  to  be  poisonous,  if  by  the  action  ol 
biting  a  few  times  they  have  exhausted  their  stock  of  venom  (whicb  in 
the  instance  of  the  rattlesnake  is  contained  in  a  small  pouch  under  tk 
upper  jaw),  the  wounds  which  they  can  then  inftict,  until  the  venoc 
reaccumulates,  may  be  no  more  serious  than  other  punctured  wounds oi 
similar  characters. 

The  bite  of  the  rattlesnake  is  usually  attended  wnth  much  pain,  thougb 
this  is  not  always  the  casei  there  is  sometimes  free  external  bleeding 
and  always  rajiid  interstitial  hemorrhage,  causing  great  swelling  o 
the  affected  part,  which  is  usually  one  or  other  extremity.  In  case! 
which  terminate  unfavorably,  the  swelling  rapidly  ascends  the  lim^ 
which  is  deeply  discolored;  vesications  make  their  appearance,  and  tb 
part  falls  into  a  gangrenous  condition.  In  favorable  cases,  the  sweUlw 
and  other  local  symptoms  disappear  almost  as  rapidly  as  they  cam 
The  constitutional  symptoms  of  rattlesnake  poisoning  are  those  ' 
extreme  prostration,  the  mind  often  remaining  clear  until  within  a  1% 
minutes  of  the  fatal  issue.  Death  may  take  place  in  a  very  short  tit 
(forty  minutes  only  in  a  case  reported  by  Dr.  Shapleigh),  from  the  dire 
effect  of  the  poison  on  the  nervous  system,  or  after  the  lapse  of  sever 
days  or  weeks,  from  extensive  sloughing  and  suppuration  resulting  fro 
the  local  injur3\  The  coagulability  of  the  blood  appears  to  be  mui 
impaired  by  the  effect  of  the  poison,  this  fact  accounting  for  the  gre 
interstitial  hemorrhage,  and  consequent  swelling  and  discoloration. 

Various  substances  have  been  proposed  as  antidotes  to  snake  poise 
those  which  have  attained  most  reputation  being  the  eau  dti  luce  (cc 
taining  ammonia),  the  Tanjore  pill  (of  which  arsenic  is  a  principal  mg 
dient),  and  Bibron's  antidote  (containing  corrosive  sublimate,  broraii 
and  iodide  of  potassium) ;  still  more  recently,  Prof.  Hal  lord,  of  Aiist: 
lia,  has  proposed  the  direct  injection  into  the  veins  of  dilute  liquor  a 
moniiie,  and  has  reportetl  several  cases  in  which  the  treatment  was  f 
lowed  by  recovery.  Tlie  use  of  ammonia  in  this  way  might  doubtU 
prove  efflcient  as  a  cardiac  stimulant,  but  the  treatment  has  complete 
failed  in  the  bands  of  Prof.  Fayrer,  and  there  seems  to  have  been 
doubt  as  to  the  venomous  nature  of  the  snakes,  in  some  of  those  cai 
in  which  success  followed  the  use  of  the  remedy. 

There  is  no  evidence  of  advantage  from  the  use  of  any  of  the  antidot 
above  mentioned  in  cases  of  rattlesnake  poisoning;  the  remedy  att 
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HWl  to  Prof.  Bihron,  which  was  highly  esteemed  a  few  years  ago,  is 
Kif  I  believe,  abandoned  even  by  those  who  roost  highly  extolled  its 
prvtie&.  The  treatroent  recommended  by  Dr.  S«  W.  Slitchell,  who  is 
Hi.  of  the  highent  living  authorities  on  this  subject,  consists  in  the 
Bnal  administration  of  alcoholic  stimulus,  of  course  not  pushed  to 
nii]ttfiiiiof  producing  deep  intoxication,  with  suction  by  means  of  a 
tB^plof'i^lafla,  and  the  local  use  of  the  inter mitteni  ligature.  The  inter- 
kfehk!  **  le  consists  of  a  tourniquet  applied  above  the  injured  part, 
Hpa^  ipt  the  blood  current,  except  when  momentarily  relaxed 

■fftke surgeon;  by  the  use  of  this  means  a  small  portion  of  the  venom 
H^te  idmitted  at  a  time  into  the  general  circulation,  and  the  enem}^  as 
HHRi  met  and  fought  in  detachments.  The  warmth  of  the  body 
^PB  be  kept  up  to  the  normal  standard,  by  the  use  of  external  heat^ 
Kid,  ihoQid  it  be  found  impossible  to  produce  sufficient  stimulation 
B^roQgb  the  stomach,  the  inhalation  of  the  fumes  of  warm  alcohol,  or 
■ftett  trf  ether,  might  be  resorted  to. 

■    ^,^.  .,/  f'"htd  vl/uma?«,  especially  cats  and  dogs,  sometimes  prove 

liili!  Jt!  occurrence  of  Hydrophobia,     The  peculiar  poison  which 

■|ifotime3iuis  1  rightful  affection  api>ears  to  be  communicated  b}'  means  of 

KkiiliTa^ though  whether  it  originate  in  that  secretion  or  be  merely  mixed 

■idib it,  coming  from  other  structures  of  the  mouth,  is  uncertain.     The 

Pnroponioa  of  cases  of  hydrophobia  to  the  number  of  persons  bitten  by 

dogn  or  other  animals  supposed  to  be  mad,  is  very  small,  only  7 1  deaths 

fti»  this  afTectton  having  occurred  in  London  in  twenty-nine  years,  an 

ittAttliTerage  of  less  than  2  J.     After  the  reception  of  a  bite,  the  poison 

i»y  ftflutin  latent  for  a  variable  period,  the  limits  of  which  have  been 

fimd  At  as  short  a  time  as  one  daj^  and  at  an  interval  as  long  as  forty 

C.  The  truth  appears  to  be  that  the  stage  of  incubation  may  vary 
tlwut  four  weekfi  to  eleven  months,  sometimes,  however,  undoubt- 
*Ojf  lOfpaBsing  the  latter  limit.  This  difTcrence  is  sa[iposed,  hy  Mr, 
Fofifitr,  to  depend  on  the  part  bitten,  and  the  circumstances  under 
*Wcf»  *^    *  *  I  cived.     If  the  face  be  the  seat  of  injury,  the  period  of 

tou  y  not  exceed  four  or  five  weeks,  and  if  the  disease  have 

>*lip^M:arcd  in  that  time,  the  patient  may  be  considered  safe.  When 
fr  Uaj  is  the  part  affected,  the  period  of  latency  varies  from  five  weeks 
and  when  the  clothes  have  been  bitten  through  before  the 
injtired,  several  years  may  elapse  before  the  development  of  the 
The  wound  is  usually  healed  long  Imfore  any  manifestations 
ophobia  occur,  and  the  invasion  of  the  latter  is  often  unattended 
"locsl  symptoms,  though  occasionally  shooting  pains  and  twitchings 
'  \9X  the  seat  of  original  injury.  The  development  of  hydrophobia 
lllj  preceded  for  some  days  by  a  feeling  of  general  malaise^  to- 
til  ehtUs,  flushes,  and  giddiness.  The  most  characteristic  spe- 
Bptoms  of  the  disease,  and  those  which  Mr,  Forster  considers 
ive»  sal^cient  for  diagnostic  purposes,  are  intense  pain  and 
Ba  aensibility,  and  spasm  of  the  pharyngeal  muscles,  rendering 
«1  tfaaoti  impossible  to  swallow  anything,  but  especially  liquids.  To 
)■*>«••  th*T*»  is  usually  added  a  feeling  of  great  anxiety  and  a  sense  of 

Sn-  '^er,  together  with  delusions  alternating  with  the  wildest 

iu  re  may  be  general  convulsions,  while  ther^  are  almost 

"•*Jtf|iasmodic  movements  of  the  mouth  and  of  the  laryngeal  muscles, 
J'tt  tipectoration  of  viscid  and  very  tenacious  mucus  and  saliva; 
I  tbe  popular  notion  that  the  patient  barks  and  tries  to  bite.    Hydro* 
'    is,  I  believe,  invariably  a  fatal  a^bction.     Death  may  occur  in 

1  Gmy'i  Ho«ii,  Reports,  8d  s.,  vol.  xii.  p.  20.  ^ 
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one  day,  or  life  may  be  prolonged  for  nearly  a  week.  As  a  preverMm 
measui^e,  excision  of  the  part  bitten  is  usually  recommended.  Mr.  Touali 
had  great  confidence  in  cauterization  with  nitrate  of  silver,  and  I  may 
add,  that  I  was  told  by  a  negro,  who  was  for  many  years  chief  ^^dof- 
catcher"  in  this  city,  that  he  himself  had  been  bitten  many  times  by 
dogs  suspected  of  being  mad,  and  had  never  suffered  any  nnpleasaat 
consequences,  having  always  used  this  remedy.  I  am  disposed,  how* 
ever,  to  question  (with  Mr.  Forster)  whether  either  of  these  plans  h 
really  productive  of  benefit;  the  immense  majority  of  bites  will  not  bfl 
followed  by  hydrophobia  under  any  circumstances,  and,  on  the  other 
hand,  hydrophobia  has  occurred  even  after  free  excision  of  the  injured 
part.  When  the  disease  occurs,  the  patient  must  be  kept  quiet  in  t 
darkened  room,  and  free  from  all  avoidable  sources  of  irritation;  hie 
strength  must  be  supported  by  such  concentrated  food  and  stimulne 
as  can  be  taken,  or  by  nutritious  enemata,  while  an  ice-bag  may  be  placed 
to  the  spine,  as  recommended  by  Dr.  Todd  and  Mr.  Erichsen,  and  the 
violence  of  the  spasms  relieved  by  the  inhalation  of  ether.  The  6nly 
post-mortem  appearance  which  can  be  considered  as  characteristic,  is^ 
according  to  Mr.  Forster,  dilatation  of  the  pharynx. 

Dissection  Wounds  are  less  frequently  productive  of  unpleasant  conse- 
quences at  the  present  day,  when  anatomical  subjects  are  prepared 
with  antiseptic  agents,  than  formerly;  it  is  indeed  much  oftener  from 
making  autopsies,  especially  in  cases  of  erysipelas,  puerperal  peritonitis, 
etc.,  than  from  the  dissection  of  ordinary  subjects,  that  this  form  of 
poisoned  wound  is  met  with.  Even  in  performing  surgical  operations, 
surgeons  are  occasionally  exposed  to  this  form  of  injury;  witness  the 
melancholy  case  of  the  late  Mr.  Collis,  of  Dublin,  who  died  from  the 
effects  of  a  slight  wound  received  in  excising  an  upper  jaw.  A  cut  re- 
ceived in  dissecting  or  in  operating  may  act  merely  as  any  other  wound, 
proilucing  an  inflammatory  condition,  which  will  of  course  be  aggra- 
vated if  the  person  be  in  a  depressed  state  of  health  when  the  injury  is 
inflicted.  Under  such  circumstances,  the  wounded  part  will  swell,  be- 
coming hot  and  painful,  and  the  neighboring  lymphatics  will  probably 
lMH.'omo  involved,  with  enlargement  of  the  axillary  glands,  and  a  condi- 
tion of  general  febrile  disturbance.  The  inflammation  may  end  in  reso- 
lution, or  may  run  on  to  suppuration,  pursuing  very  much  the  same 
course  as  a  severe  whitlow.  In  other  cases  there  is  a  positive  inocula- 
tion of  septic  material,  followed  by  diffuse  cellular  inflammation,  or  by 
phlegmonous  erysipelas,  involving  a  considerable  part  of  the  body,  and 
attended  by  extensive  suppuration,  and  perhaps  sloughing;  the  general 
symptoms  are  those  of  extreme  depression,  and  the  patient  dies  of 
pYii>mia  or  septicaemia,  or  recovers  after  a  long  and  tedious  convalescence, 
with  his  health,  perhaps,  permanently  impaired.  The  flrst  symptom  of 
thin  more  serious  form  of  the  affection  is  usually  a  small  vesicle,  which 
appears  at  the  seat  of  the  injury,  sometimes  within  twelve  hours,  but 
usually  on  the  second  or  third  day. 

If  a  wound  is  received  in  dissecting,  it  is  proper  to  tie  a  ligature 
anuuul  the  part  to  encourage  bleeding,  and  to  wash  the  wound  thoroughly 
with  aoap  and  water;  after  which  suction  should  be  practised,  provided 
there  is  no  abrasion  about  the  mouth.  The  benefit  of  cauterization  in 
th^se  oases  is  somewhat  doubtful,  but  if  it  be  thought  proper  to  employ 
it,  strong  nitric  acid  or  the  acid  nitrate  of  mercury  will  probably  prove 
the  lM>st  agent.  If,  in  spite  of  these  precautionary  measures,  the  wound 
give  Airther  trouble,  the  treatment  must  vary  according  to  the  form 
which  the  symptoms  assume.    The  simple  inflammatory  affection  which 
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iflfit  described,  should  be  treated  on  general  principles,  poultices  or 

'^qotbing  applications  being  made  to  tbe  injured  part^  and  laxa- 

diiipboretics  administered  internallj.     Jn   tlic  more  serious 

I, til  wfaicb  ibere  is  evidence  of  blood-poisoning,  more  active  measures 

I  be  wifipteil:  tbe  vesicle  and  adjacent  parts  should  be  freely  incised, 

Itbft  wound  washed  witli  dihited  tincture  of  iodine.     Anodj-ne  fomeu- 

HMjr  be  then  applied,  and  the  strenglli  of  the  patient  must  be 

hf  the  free  use  of  stimulants  and  food,  with  quinia^  camphor, 

Bmonia^     If  abscesses  form,  they  should  be  opened  as  soon  as 

i  U  detected,     The  proportion  of  recoveries  from  this  form  of 

\  iftdion   19  stated  by  Travers  to  be  but  one  in  seven :  if  the  case 

!  favorably,  the  patient  should  be  sent  as  soon  as  possible  to 

(COQQln*,  to  recruit  Uh  shattered  health  by  change  of  air  and  scene. 


CHAPTER    VIII. 


GUKSHOT  WOUNDS, 

It  18  not  ray  intention,  nor,  indeed,  would  it  be  possible,  within  the 
liwit»of  ibitf  chapter,  to  attempt  a  full  description  of  gunshot  injuries, 
»i»dof  Ibeir  modes  of  treatment.  American  surgeons  have  had  ample 
tuuitics  for  the  study  of  this  class  of  injuries  during  the  last  ten 
-more  ample,  it  is  to  be  hoi>cd,  than  will  again  be  atlordcd  for  a 
"d ;  still,  injuries  from  firearms  are  often  enough  met  with 
feti  o  to  render  it  important  for  every  surgeon  to  be  familiar 

•itL  Uicir  more  prominent  features  and   peculiarities,  and  to  be  pre* 
1  to  perform  any  of  the  operations  which  their  treatment  especially 


Oiiraoters  of  Gunshot  Wounds. — These  vary  according  to  the 
jWurc  of  the  projectile  by  which  the  wound  is  inllicted,  and  the  force 
Ij^'tli  which  it  produces  its  effect-  The  vwmcntum  of  a  gunshot  projec- 
ik  an  important  matter  for  the  surgcon^s  consideration.  This  de- 
""lopoo  two  factors — the  mass  or  weight  of  the  projectile,  and  the 
llj  which  it  posaesaea  at  the  moment  of  striking  the  body ;  thus,  if 
^  caiuioi» Jiall  ADd  m  inmiket-ball,  moving  with  the  same  velocity,  strike 
^  iWtanie  moment,  the  cannon-ball,  from  its  greater  mass,  will  have  a 
f^ittr  nufme^ifum^  and  will  produce  the  greater  injur}*,  A  charge  of 
ll^wder  alone,  without  any  ball,  or  the  wadding  of  the  gun,  if  the  latter 
*^fctd  at  short  range,  may  produce  a  serious  or  even  fatal  injury,  the 
Cut  felocity  making  up  for  the  slight  mass. 

Afdiarge  of  ttmatl  mkot^  if  the  gun  be  discharged  in  close  proximity 
^  tkt  person  struck,  may  enter  the  bodj-  en  mastie^  as  it  were,  and  pro- 
doet  a  hkt'j*'  ^^^s^\  wound;  or  if  the  hand  be  struck,  as  occasionally 
H^peni  t<  len  from  the  premature  discharge  of  a  fowling-piece, 

*t|i|M3lyM  ]>  L'iow  Off  a  portion  of  the  member,  as  effectually  as  would 
^4oo0  by  »  piece  of  shell  or  a  round  shot,  fired  at  a  greater  distance. 
^''^ ■stall  thoi  scatter  before  they  strike, they  produce  slighter  wounds, 
*<^  rren  tli«ii  a  tingle  shot  may  destroy  the  eye,  or  cause  fatal  hemor- 
l^i|ibf  wotmding  a  large  artery  or  vein* 
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Bnllt^i  w^funds  liave  increased  greatly  in  severity  since  the  introte 
rxoQ  of  rilled  muskets  and  of  conoidal  balls.  The  old  round  musket^bii 
tiivd  from  a  smooth  bore,  produced  a  comparatively  slight  wound ;  Iki 
I  bare  on  several  occasions  seen  patients  who  had  what  might  be  callj 
^button-hole  fractures"  of  the  tibia^caused  in  this  way;  simply  a  roii 
aperture  in  the  front  of  the  bone,  the  ball  sometimes  lodging,  and  soil 
times  going  completely  through  the  limb,  but  causing  no  splinterfajj 
and  no  great  laceration  of  the  soft  tissues.  The  peculiar  shape  of  tl 
modem  conoidal  ball  causes  it  to  meet  with  much  less  resistance  fra 
the  air«  while  the  spiral  rotatory  motion  which  is  imparted  to  it  by  tl 
grooves  of  the  modem  rifled  firearm  enables  it  to  retain  much  more  < 
its  initial  velocity,  and  thus  to  strike  with  much  greater  momenta 
than  the  old  form  of  musket-ball ;  moreover,  from  its  centre  of  gravil 
uo(  coinciding  with  its  centre  of  figure,  in  its  passage  through  the  air 
acquires  a  peculiar  c/ijo,  causing  it  to  strike  obliquely,  making  a  laq 
wvHittdt  ploughing  and  tearing  up  the  soft  parts,  and  splintering  tl 
bones  in  all  directions.  Thus,  it  is  not  uncommon  for  a  long  bone,  8a< 
as  the  tibia  or  humems,  when  struck  by  a  conoidal  ball,  to  be  splinten 
and  split  both  upwards  and  downwards,  to  the  epiphyseal  lines,  or  eve 
iuio  Ihe  ai\)oining  articulations. 

AVmhU  «A*»I  or  c^nHOH-baUs^  unless  moving  with  very  slight  velocity 
are  a|^  to  tear  off  an  entire  limb,  or  whatever  part  of  the  body  they  ma 
hAp(^^u  to  strike :  evi^n  when  almost  spent,  and  rolling  along  the  groun 
wiih  uo  uoiv  a(^|VM^nt  force  than  a  ten -pin  ball,  they  are  capable  of  pr 
duciu^  wu^t  fVi^htAil  injuries,  as  it  is  said  foolhardy  soldiers  have  a 
casiiMiall\*  W«rul  to  their  cost,  in  attempting  to  stop  such  a  spent  ba 
^ith  ttM"  <KH^  The  reason  is  obvious:  though  the  velocity  is  sligh 
the  Hia^  and  ther^A>re  the  momentum  are  very  great.  On  account  < 
the  ^cv«t  elasticity  of  the  skin,  it  will  occasionally  escape  injury  froi 
the  i>K^ws  of  spent  shot,  while  the  parts  beneath,  bones,  muscles,  ve 
*<^ls^  and  nerves,  may  be  firightAilly  torn  or  completely  pulpefied.  Sue 
aiv  the  iivjiuries  which  useil  to  be  attributed  to  the  effects  of  the  wind  < 
a  I^IU  I'assing  cK^so  to,  but  apparently  not  coming  in  contact  with,  th 
|K'i^\>n  ^ouihKhI*  These  ii\jurie8  are  apt  to  be  followed  by  gangrene 
^hk'h  \vtVii  seems  to  l>e  due  to  rupture  of  the  main  artery,  at  a  poii 
h^heir  than  the  seat  of  apparent  lesion. 

xS\<\V  Hviisifs  are  among  the  most  fatal  injuries  met  with  in  moder 
^aitk^s  The  ex(ilosion  of  a  single  shell  may  kill  or  mortally  woun 
\4ailv  a  numl^r  of  i^rsons ;  the  injuries  most  analogous  to  these  wliic 
ar^  luel  ^ith  in  civil  life,  are  such  as  are  produced  by  accidents  in  blasi 
iujjt  and  luiuiu^,  (H^rtions  of  metal  or  of  stone,  or  splinters  of  wood,  bein 
hurKsi  xU^lentlv  by  the  force  of  the  explosion  against  the  bystanden 
«a*vi  ^4[\eii  iuflicting  most  serious  and  even  fatal  lacerations. 

M%luv^  C^Quashot  Wotinds. — In  whatever  way  infiicted,  gunshc 
^vuttda  ^vartake  of  the  nature  of  contused  wounds,  and  are  otlei 
i^x  ^^  haw  ^%vu,  attended  by  great  laceration,  while  in  certain  caset 
v«l^vlal(>  in  the  slighter  forms  of  shell  wound,  the  soft  parts  may  b 
9^4U  W  ^^Mke  distance  (Vom  the  point  of  contact  of  the  projectile,  an 
nk  ihv««^  sH^v^  a  iKurtiiui  at  least  of  the  wound  may  be  clean  cut,  and  a[ 
y^v^^'h  th^'vlWv  ts^  the  nature  of  an  incised  wound.  Whatever  part  u 
U<.v>k^\vi\vUiwU>'  lous'he<)  by  the  luill,  is  almost  invariably  so  contused  a 
u^  W  vih^|Airi\^  of  \'i1«Uty%  and  hence  it  may  be  laid  down  as  an  axion 
vkUich  hv^dn  gv^l  in  this  part  of  the  world  at  least,  that  every  gunshc 
vk  v'uud  mmit  \rf  necessi^  W  KWlowetl  by  more  or  less  sloughing.    Indee< 
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■bfifteti  Staid  that  every  portion  of  the  trnck  of  n  ball  most  sloiigb, 
l|l||tj  tti  the  ense  for  instance  of  a  perforating  fiesh  woiuul  of  the  ex- 
^^Hb'S  iabulur  siongli  will  be  sepanilecl,  reprt^senting  exactly  the 
HRRrilie  balK  I  believe,  however,  that  this  rule  is  not  invariable  ; 
Elheefirly  part  of  our  late  war,  wlien  buektjhot  were  occasionally  used 
Uttfbrm  of  "buck  and  ball  cartridges/*  I  saw  several  cases  of  very 
^Bpcrfomting  flesh  wounds  thus  produced,  in  which,  although  un- 
^^kdty  tx>th  the  apertures  of  entrance  and  of  exit  sloughed,  the  deep 
^^ftof  tbe  wound  apparently  healed  without  the  occurrence  of  slough- 
^^faid  to  suppose  that  such  might  be  the  case  is  not  at  all  unreason* 
^Bbr  the  swelling  of  the  tissues  would  measurably  convert  the  deejjer 
Kwtlou  of  the  wound  into  a  subcutaneous  injury,  placing  it  thus  in  a 
boodiUon  which,  as  we  know,  will  allow  of  great  laceration  without  in- 
^■ride  loss  of  vitality.  The  slouglung  of  gunshot  wounds  is  not  due, 
I^Kft  formerl}'  supposed,  to  any  poisonous  qualities  of  the  projectile, 
EBor  to  itg  temperature,  nor  to  any  fancied  development  of  electricity, 
ihvX  timply  to  the  eaccessive  degree  of  contusion  infltcted  by  the  ball, 
\%hkhy  tbattgh  oatially  of  small  mass,  strikes  with  great  momentum. 

Wounds  of  UntraDoe  and  Kxlt, — Most  gunshot  wounds  have  two 
Aptrliirc«,  one  where  the  ball  c^me  in  and  the  other  where  it  went  out, 
if  Ikrc  is  but  one  wound,  it  is  prima  facie  evidence  that  the  ball  has 
'  and  remains  in  the  part ;  though  more  rarely  a  spent  ball  may  drop 
the  same  oj>ening  as  that  by  which  it  entered,  or  striking  some 
^  us  the  larynx  or  a  rib,  may  be  deflected  from  its  course, 
•mill  i  by  the  elasticity  of  the  skin,  may  make  a  complete  circuit 

iroQji4  the  chest  or  neck,  as  the  case  may  be,  coming  out  at  last  at  the 
•WW  point  at  which  it  went  in.  Well-attested  illustrations  of  these 
■Uteaieote  may  be  found  in  works  on  military  surgery.  On  the  other 
h]Mi,tbe  eidstence  of  two  wounds  is  not  positive  evidence  that  there  is 
BO  bill  in  the  pail ;  for  a  ball  may  split  on  a  ridge  of  bone  or  other  pro- 
Mio|^  object,  one  portion  passing  out  and  making  an  aperture  of  exit, 
^ti\\y  thtj  Other  lodges;  or,  which  comes  to  the  same  thing,  two  balls 
iflM  enter  at  one  opening,  one  passing  out  and  the  other  remaining. 
Agiin, there  may  be  more  than  two  wounds.  I  had  under  my  care  after 
tbe  bttiieof  Antietam  a  Confederate  soldier  who  had  three  wounds  in  the 
AmIij  purt  of  the  thigh;  they  were  all  in  a  line,  superficial  flesh  wounds, 
^^-  f\\  in  appearance,  and  with  nearly  equal  intervals  betw^een 

*^.  two  balls  had  entered  together,  and,  separating  in  the 

^'•we*,  liad  come  out  by  different  apertures,  or,  which  from  the  position 
^^Ihe  wounds  seemed  more  probable,  two  balls  had  entered  by  distinct 
^pQiiogf,  aod,  meeting  in  the  limb,  bad  come  out  together.  Not  uufre- 
^Wttly  A  b#n  perforates  both  lower  extremities,  thus  making  four 
*<wiidi,  and  I  have  even  seen  five  wounds,  evidently  made  by  the  same 
^.  Thun^  1  remember  a  soldier  who  had  apparently  been  struck  b^'  a 
^  pAKsIng  obliquely  upwards,  while  his  arm  was  tlexed  at  the  elbow 
tt4iom«wbat  elevated  ;  the  ball  had  grazed  the  forearm,  perforated  the 
•W«  arm  (just  missing  the  brachial  artery),  and  then  entered  the  chest, 
*>|itf8dat]y  wounding  the  lungs,  and  ultimately  emerging  below  the 

iat  ipert urea  of  entrance  and  exit  present  somewhat  different  appear- 
■■81*;  ibe&e  were  better  marked  when  round  balls  were  in  common  use 
t^tllbe  present  time,  when  gunshot  wounds  are  usually  inflicted  by 
Ql^dsl  bullets.  The  entrance  wound  is  usually  smalier  than  that  of 
^  lod  Indeedf  from  the  elasticity  of  the  skin,  often  appears  smaller 
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than  the  ball  which  made  it ;  its  edges  are  rather  inverted  than  erertedK^^ 
and  if  the  weapon  has  been  discharged  at  a  very  short  distance,  tli^lB 
skin  may  be  blackened  by  the  explosion  of  the  powder.  The  exit  woantcX 
has  everted  edges,  is  ragged  and  more  irregular  than  that  of  entrance;^ 
and  is  usually  larger.  These  differences  arc  owing  to  several  circuiDt<«» 
stances,  among  which  may  be  enumerated  the  reduced  velocity  of  tfa 
projectile  at  the  moment  of  exit,  the  diminished  degree  of  resistanc 
offered  by  the  soft  paits,  which  at  the  point  of  exit  are  unsupported,  i 
therefore  more  liable  to  laceration,  a^d  the  actual  increase  in  bulk  otf 
the  projectile  from  carrying  portions  of  tissue  before  it — a  similar  ex- 
planation to  that  given  by  Mr.  Teevan  for  the  larger  size  of  the  exit  thaiM. 
of  the  entrance  wound  in  cases  of  punctured  fracture  of  the  skalL 

The  statement  above  given  may  be  considered  as  generally  thougb. 
not  invariably  correct;  thus,  it  is  easy  to  understand  how  a  conoidal 
ball,  striking  with  its  long  axis  corresponding  to  the  surface,  might  make 
a  large  and  ragged  wound,  and,  undergoing  partial  rotation  from  the 
resistance  of  the  tissues,  might  emerge  point  forwards,  thus  making  the 
exit  wound  smaller  and  more  regular  than  that  of  entrance.  Again,  the 
distinctive  appearances  of  the  apertures  may  be  obliterated,  or  their 
characters  reversed,  by  the  processes  of  sloughing  and  suppuration. 
There  is  most  sloughing  at  the  point  of  entrance,  for  here  the  momen- 
tum of  the  projectile  was  greatest,  and  hence,  in  the  subseciuent  stages 
of  a  gunshot  wound,  the  aperture  of  exit  may  be  absolutely  smaller  than 
that  by  which  the  ball  entered. 

Direction  of  Ball — The  direction  taken  by  a  ball  in  traversing  a  part 
is  usually  in  a  straight  line  from  aperture  to  aperture.  To  this  rule 
there  are,  as  already  stated,  exceptions,  from  deflection  of  the  ball  by 
means  of  a  ridge  of  bone,  tendon,  fascia,  etc  Still,  the  rule  holds  good 
in  the  immense  majority  of  cases,  and  the  surgeon  may  often  derive 
valuable  information  by  bearing  it  in  mind  ;  thus,  it  has  happened  that 
in  cases  of  secondary  hemorrhage  it  has  been  impossible  to  discover  the 
source  of  bleeding,  till  by  placing  the  patient  in  the  exact  position  which 
he  occupied  when  shot,  and  looking  along  the  line  which  the  ball  must 
have  taken,  it  has  become  obvious  that  a  certain  vessel  was  in  the  way 
of  being  wounded,  and  the  proper  point  for  the  application  of  a  ligature 
has  been  thus  made  at  once  evident.  A  familiar  instance  of  the  value  in 
another  respect  of  this  mode  of  examination,  is  that  which  occurred  to 
Sir  Astley  Cooper,  who,  by  resorting  to  this  plan  in  a  case  of  murder, 
determined  that  the  fatal  shot  could  only  have  been  fired  by  the  left 
hand^  a  point  of  circumstantial  evidence  which  eventually  led  to  the 
detection  and  conviction  of  the  criminal. 

Symptoms  of  Gunshot  Wounds. — The  symptoms  of  gunshot 
wounds  vary  with  the  part  affected,  the  nature  of  the  missile,  and  other 
circumstances.  The  amount  of  shock  is,  according  to  Drs.  Mitchell, 
Morehouse,  and  Keen,  apt  to  be  greater  in  wounds  about  the  upper  third 
of  the  body  than  in  other  parts.  The  attitude  assumed  by  the  person 
shot,  immediately  on  receipt  of  the  wound,  varies  with  the  locality  of 
the  latter ;  a  man  shot  in  the  head  usually  falls  forwards,  while  one  shot 
about  the  shoulder  often  involuntarily  turns  round,  making  a  half  revo- 
lution, or  a  complete  or  even  two  revolutions,  before  falling.  The  first 
stage  of  shock  may  be  very  evanescent,  the  patient  when  first  seen  being 
in  a  state  of  wild  excitement,  delirious,  or  even  maniacal ;  this  is  said 
to  be  particularly  noticeable  in  wounds  about  the  genital  organs.  The 
behavior  of  men  when  shot  in  battle  is  influenced  by  a  variety  of  circum- 
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stances;  thus,  marked  differences  have  been  observed  in  accordance  with 
the  race  of  the  person  wounded.  The  Anglo-Saxon  is  usually  calm  and 
philosophical ;  the  Celt  sometimes  gay  and  merry,  and  at  other  times 
depressed  and  gloomy;  the  Teuton  phlegmatic.  The  negro  soldiers 
daring  our  late  war  were,  according  to  the  testimony  of  Dr.  Brinton  and 
other  army  surgeons,  the  most  patient  and  enduring  of  all  our  wounded; 
another  peculiarity  was,  that  while  the  white  troops  of  all  races  almost 
invariably  threw  away  their  muskets  when  shot,  the  negro  soldier  as 
regularly  brought  his  into  hospital  with  him,  and  was  not  satisfied  to 
ba?e  it  taken  from  his  sight. 
I  The  pain  of  gunshot  wounds  is  sometimes  very  slight ;  indeed,  in  the 

!  heat  of  action,  a  soldier  is  often  unavv^are  that  he  is  wounded,  till  he  feels 
the  trickling  of  blood,  or  sees  its  stain  upon  his  clothes.  When  the  shot 
is  felt,  the  sensation  is  variously  described  as  that  of  a  blow  from  a 
cane  or  sharp  stone,  as  a  burning  i*ather  than  a  pain,  or  as  an  electric 
shock.  In  some  cases,  when  nerve  trunks  are  involved,  there  is  most 
distreasiog  pain  referred  to  other  and  occasionally  far  different  parts 
of  the  body ;  in  other  cases  a  still  more  curious  phenomenon  is  observed, 
viz.,  local  temporary  paralysis  of  motion  and  sensation,  caused  by  con- 
cussion or  commotion  of  a  large  nerve,  from  a  ball  passing  near  with- 
out directly  injuring  it. 

Primary  hemorrhage^  contrary  to  what  might  be  supposed,  is  not  a 
promiDent  symptom  of  gunshot  wounds,  but,  when  it  does  occur  to  an}'^ 
great  extent,  usually  proves  almost  instantly  fatal.    Even  when  a  limb 
iM  carried  off  by  a  shell  or  round  shot,  the  peculiar  way  in  which  the 
vessels  are  torn  asunder  allows  contraction  and  retraction  to  occur,  and 
there  is  much  less  bleeding  than  would  be  anticipated.    In  ball  wounds 
of  the  extremities,  the  natural  elasticity  and  resiliency  of  the  vessels 
seem  to  enable  them  to  elude  the  projectile,  and  we  often  find  the  track 
of  a  wound  apparently  crossing  directly  the  line  of  a  main  artery  which 
yet  has  entirely  escaped  injury.    In  other  cases,  as  in  wounds  of  the 
long,  there  is  a  sudden  gush  of  blood,  which  induces  fainting,  and  before 
the  patient  recovers  consciousness,  a  clot  forms,  and  the  bleeding  may 
not  be  renewed.    Hence  death  from  hemorrhage  on  the  battle-field  is  a 
rarer  occurrence  than  is  generally  supposed ;  the  cases  which  do  prove 
fatal  in  this  way,  are  usually  those  of  wound  of  the  heart  itself,  or  of 
one  of  the  large  internal  arteries,  such  as  the  aorta  or  pulmonary  artery, 
or  of  wound  at  the  root  of  the  neck,  where  arterial  retraction  and  con- 
traction cannot  occur,  and  where  the  condition  may  be  additionally  com- 
plicated by  the  entrance  of  air  into  the  great  veins  in  that  situation. 

The  secondary  symjytoms  of  gunshot  wounds  do  not  materially  differ 
from  those  of  other  lacerated  and  contused  wounds  of  the  same  severity. 
There  is  always  a  good  deal  of  inflammation,  with  perhaps  more  swell- 
ing than  in  ordinary  contused  wounds,  attended  by  constitutional  dis- 
turbance, fever,  and  perhaps  traumatic  delirium.  The  slough  begins  to 
separate  about  the  sixth  day;  and,  when  it  has  entirely  come  away,  the 
extent  of  destruction  is  often  found  to  be  much  greater  than  was  at  first 
supposed.  During  the  whole  period  of  separation  of  the  slough,  there 
is  great  risk  of  secondary  hemorrhage ;  this  usually  takes  place  from  the 
tenth  to  the  fifteenth  day,  though  it  may  occur  as  early  as  the  fifth  or 
as  late  as  the  thirtieth.  Secondary  hemorrhage  may,  of  course,  be 
caused  at  a  still  later  period  by  some  accidental  circumstance,  such 
as  the  puncture  of  a  large  artery  by  a  spicula  of  necrosed  bone,  as  in  a 
case  recorded  by  Dr.  Chisolm,  in  which  bleeding  occurred  on  the  328th 
day,  or  in  the  still  more  remarkable  case  recorded  by  Dr.  William  Hunt^ 
11 
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in  which  fatal  secondary  hemorrhage  similarly  occurred  nearly  th: 
years  after  the  receipt  of  the  injury,  which  was  not,  however,  in  thi 
instance,  a  gunshot  wound.  Erysipelas^  pyaemia^  hospital  gangrene^  ani 
tetanus  may  each  prove  a  cause  of  deHth  after  gunshot  injury,  bat  d 
not,  under  such  circumstances,  present  any  different  phenomena  froi 
those  which  they  exhibit  when  occurring  after  the  lesions  met  with  ia^ 
civil  life. 

Treatment  of  Gunshot  Wounds. — All  gunshot  injuries  may  b^ 
divided,  as  regards  the  question  of  treatment,  into  those  which  do,  and. 
those  which  do  not,  require  amputation  or  excision.  The  latter  division  ia 
by  far  the  more  numerous,  embracing  most  of  those  which  are  known  as 
ffesh  wounds,  together  with  all  of  the  more  serious  class  of  penetrating 
wounds  of  the  great  cavities  of  the  body.  Thus,  there  were  registered 
at  the  office  of  the  Surgeon-Oeneral  n.S.A.,  up  to  Sept  30,  1865,  only 
8825  gunshot  fractures  of  the  extremities,  as  compared  with  46,400 
simple  flesh  wounds  of  the  same  parts.  The  immediate  indications  for 
treatment,  in  a  case  of  gunshot  wound  in  which  the  question  of  operative 
interference  does  not  arise,  are  three  in  number,  viz.:  (1)  to  promote 
reaction,  (2)  to  arrest  hemorrhage,  and  (3)  to  remove  all  foreign  bodies. 
The  first  point  has  already  been  sufficiently  considered  in  previous 
chapters,  and  need  not  be  again  referred  to. 

Hemorrhage. — With  regard  to  the  arrest  of  hemorrhage^  from  what 
was  said  above,  it  will  be  seen  that  there  are  comparatively  few  cases 
in  which  the  surgeon  has  the  opportunity  to  treat  primary  bleeding.  Of 
over  17,000  operations  tabulated  in  Circular  No.  6,  S.0. 0.,  1865,  there 
were  but  404  ligations  of  arteries,  and  most  of  these  were  for  secondary, 
not  primary,  hemorrhage.  Still,  cases  are  occasionally  met  with  in  which 
patients  die  fVom  avoidable  bleeding  on  the  field  of  battle,  as  is  said 
to  have  hap})ened  in  the  case  of  a  distinguished  officer  in  the  Confed- 
erate service,  who  bled  to  death  f)rom  a  wound  of  the  posterior  tibial 
artery,  and  whose  life  might  not  improbably  have  been  saved  by  prompt 
ligation  of  the  wounded  vessel.  For  temporary  control  of  a  bleeding 
artery  the  surgeon  may  use  the  ordinary  tourniquet,  or  may  improvise 
one  in  the  form  of  the  common  Spanish  windlass  (Fig.  26),  twisting  the 
knot  with  a  drum-stick  or  the  handle  of  a  sword.  It  has  been  recom- 
uunuleil  to  distribute  field  tourniquets  to  soldiers  on  the  eve  of  a  battle, 
with  instructions  for  their  use ;  but  it  is  the  general  opinion  of  military 
aurgtHUid,  that  the  cases  of  serious  primary  hemorrhage  are  really  so 
rare,  and  the  risk  of  producing  injurious  venous  congestion  by  the  im- 
proiH>r  use  of  the  tourniquet  so  great,  as  to  render  the  distribution  of 
Uteiie  iuHtruments  among  troops  more  apt  to  be  productive  of  harm  than 
of  beueflU 

Sup)H>i»e  a  surgeon  to  find  a  man  who  has  evidently  lost  a  great  deal 
of  blood,  with  a  deep  wound  filled  by  a  recent  clot  which  has  for  the 
moment  checked  the  hemorrhage,  what  course  should  be  pursued  ?  If  the 
wound  be  in  a  situation  in  which  it  would  be  difficult  or  even  impossible 
to  apply  a  ligature,  as  in  the  chest  or  abdomen,  there  can  be  no  question 
U\Ht  the  prt)|H'r  course  would  be  to  allow  the  clot  to  remain,  in  hope  that 
under  it»  protection  the  wounded  vessel  would  close  by  the  natural  pro- 
iH>K«es  which  will  Ih)  considered  hereafter;  and  even  if  the  wound  be  in 
one  of  the  extremities,  it  would  probably  be  right  to  wait  until  full  re- 
Hotiou  had  owurred  before  running  the  risk  of  provoking  fresh  bleeding 
by  handling  the  wound.  If,  on  the  other  hand,  the  wounded  vessel  be  in 
all  euAily  accessible  situation,  and  the  patient  be  not  much  exhausted. 
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ig.  7a 
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Hmmld  be  better  to  remove  the  clot  as  any  otber  foreign  body,  and 
if^l?  the  proper  treatment  directly  to  the  wounded  artery. 

tl^  movai  of  Foreign  Bodies, — Bleeding  having  ceased,  and  the  patient 
h&vidg  reacted  sufficiently  to  bear  e3camtnation  of  the  wound,  the  8ur- 
ptm  fthciold  proceed  to  remove  all  foreign  bodiea,  the  ball, 
if  it  hive  not  passed  out,  and  any  portion  of  wadding^  cloth-  Fig,  73. 
bf^eU^that  may  have  entered  the  wound*  The  finger  con- 
stitutes Uie  b^t  probe  for  all  parts  within  its  reach,  but  for 
eiplofHUm  of  the  deeper  portions  of  the  wound,  various 
baiktf robes  may  be  employed.  Nciaton^s  probe  diibra 
froatfafi  ordioarj  form  of  the  instrument,  in  being  capped 
witli  snglmzed  porcelain,  which,  by  receiving  a  metallic 
KRik,  larely  indicates  the  presence  of  a  leaden  ball,  if  the 
li£UriH)me  in  contact  with  it.  It  was  by  means  of  this  probe 
tilt  the  eminent  French  surgeon,  whose  name  it  bears,  was 
esibled  to  demonstrate  the  presence  of  a  ball  in  the  wound 
of  tlie  celebrated  Italian  General,  Garibaldi.  An  electric 
frt6e  coDsisting  of  two  insulated  wires  has  been  suggested 
kjr  Ftrre,  of  Marseilles,  for  the  detection  of  balls,  the  effect 
of  tlif metallic  contact  being  to  complete  the  circuit,  and  thus 
isdictte  the  nature  of  the  foreign  body.  An  older  instru- 
Best  if  the  drum-  or  reverberating  probe  of  L'Estrange,  an 
IfM  surgeon,  which  is  provided  with  a  small  sounding- 
'  to  EDdicate  to  the  ear  the  nature  of  the  body  struck. 

Fig.  79, 


BaUit-lQireept. 


IT^  Ifttoa't 


[iKDrllsejcfracfion  of  balls,  forceps  of  various  kinds  may  be  employed, 

^ffTthsball  be  imbedded  in  bone,  it  may  sometimes  be  removed  by  the 

/«mi|  or  screw  extractor  (Fig.  t4);  while  if  superficial,  it  may  often 


Fig.  74, 


^eo 


Sertw'  txtnctor. 


ned  out  with  a  scoop,  or  the  extremity  of  an  ordinary 
or.  In  other  cases,  again,  a  ball  is  moat  conveniently 
2|(lsd  by  means  of  a  counter-opening.  Besides  the  information  afforded 
^Ibiuger  or  probe  as  to  the  presence  and  position  of  foreign  bodies, 
^imgeofi  can  thus  obtain  valuable  knowledge  as  to  the  condition  of 
^tond  itself,  and  in  case  the  bone  have  been  injured,  as  to  the  extent 
<rfta  sommintitioii*   The  splinters  of  bone  produced  by  gunshot  injuries 
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were  classified  by  Dupuytren  into  primary,  secoDdary,  and  tertian 
splinters  or  sequestra.  The  primary  are  such  as  are  entirely  detacheOi 
and  should  be  immediately  extracted,  as  they  will  otherwise  prodiwg 
irritation,  acting  as  foreign  bodies;  the  secondary  sequestra  are  pa^ 
tially  detached,  and  if  very  loose  should  be  removed,  but  if  pretty  fini| 
may  be  pushed  back  into  place;  the  (er/iary  should  always  be  preservedi 
as  their  vitality  is  not  much  impaired,  and  they  serve  a  most  usefld 
purpose  in  assisting  recovery  by  strengthening  the  new-formed  calloti 

Dressing, — The  wound  being  freed  from  all  foreign  bodies,  looM 
splinters,  etc.,  the  surgeon  proceeds  to  dress  it.  It  was  formerly  tin 
almost  universal  custom  to  enlarge  gunshot  wounds  with  the  knife,  and 
this  practice,  under  the  name  of  debridement^  is  still  pursued  by  many 
European  surgeons.  It  is  doubtless  useful  in  some  cases,  when  then 
is  much  swelling,  especially  in  the  suppurative  stage,  to  make  more  oi 
less  A*ee  incisions  to  relieve  excessive  tension.  Just  as  would  be  done  in 
the  case  of  any  other  wound,  in  which  the  original  opening  did  not  girt 
sufficient  vent ;  but  in  the  immense  majority  of  cases  of  gunshot  iigury 
this  treatment  is  not  at  all  necessary. 

Gunshot  wounds  are  to  be  treated  on  the  ordinary  principles  which 
guide  the  surgeon  in  the  management  of  other  injuries,  and  require  no 
special  or  exclusive  dressing.  Cold  water  was  most  extensively  em* 
ployed  during  our  late  war,  and  as  a  primary  application  answers  very 
well ;  if  too  long  continued,  however,  it  produces  a  depressing  influence 
on  the  part,  the  granulations  becoming  pale  and  flabby,  and  showing  an 
indisposition  to  heal.  In  civil  practice  I  have  found  the  best  primary 
dressing  to  be  laudanum,  pure  or  diluted,  as  with  other  contused  and 
lacerated  wounds;  changing  it  for  poultices  or  warm  fomentations  when 
the  sloughs  begin  to  separate,  and  again  using  more  stimulating  dress- 
ings, such  as  lime-water,  etc.,  when  the  process  of  granulation  is  fairly 
established.  During  the  period  of  separation  of  the  sloughs,  if,  from 
the  position  of  the  wound,  there  is  reason  to  fear  the  occurrence  of 
secondary  hemorrhage,  it  is  well  to  apply  a  tourniquet  loosely  around 
the  limb  above  the  seat  of  injury,  and  to  instruct  an  attendant  in  its 
use,  that  it  may  be  screwed  up  on  the  first  onset  of  bleeding.  By  the 
employment  of  this  provisional  tourniquet^  as  it  is  called,  many  lives 
may  be  saved  that  would  otherwise  inevitably  be  lost. 

Amputation  and  Excision  in  Gunshot  Injuries. — Amputation 
may  be  rendered  necessary  in  cases  of  gunshot  injury  by  various  cir- 
cumstances; thus,  if  part  of  a  limb  be  entirely  carried  away  by  a  round 
shot,  or  by  a  fragment  of  a  shell,  there  is  nothing  for  the  surgeon  to 
do  but  to  improve  the  form  of  the  stump  thus  made,  and  endeavor  to 
promote  its  healing.  Many  cases  of  gunshot  fracture  require  amputa- 
tion, either  from  the  extent  of  lesion  of  the  bone  itself,  or  from  the  con- 
comitant injury  to  the  soft  parts.  Especially  do  wounds  of  the  main 
arteries  and  nerves  of  a  limb,  in  conjunction  with  fracture,  demand  ampu- 
tation. Even  if  the  bone  itself  be  not  injured,  it  may  be  so  extensively 
denuded  that  removal  of  the  limb  becomes  the  surgeon's  only  resource. 
When  it  is  evident  that,  from  the  severity  of  the  injury,  amputation  will 
be  required,  it  should,  in  accordance  with  the  principles  enunciated  in 
Chapter  Y.,  be  performed  as  soon  as  possible  after  the  occurrence  of 
reaction.  It  may,  however,  even  in  cases  which  at  first  promise  well,  be 
required,  as  will  be  seen  hereafter,  as  a  secondary  operation,  on  account 
of  the  occurrence  of  hemorrhage,  of  acute  suppurative  osteo-myelitis,  or 
of  extensive  necrosis. 
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Th€  introduction  of  ExciMon  of  Bones  and  Joints  as  a  fiubstitnte  for 

mipiittttoii  in  military  practice,  is  comparatively  an  affair  of  raodern 

i;  the  operation  has,  however,  been  so  successful,  at  least  in  the 

f  extremity,  that  it  may  now  be  said  that  in  most  cases  of  injury 

'  \  part  of  the  body,  excision  should  be  tlie  surgeon's  first  thought, 

I  ihottld  be  preferred  to  amputation  whenever  the  destruction  of  parts 

(does  not  manifestly  render  the  latter  operation  imperative. 

5^ou/rfer. — Gunshot  fractures   involving  the   shoulder-joint  may  be 
I  fi^  to  be  almost  always  cases  for  excision.    The  statistics  of  the  opera- 
[tiondanag  onr  late  war,  as  recorded  in  Circular  No*  0,  S.  G.  0.,  18(55, 
'iNilol^  of  575  cases.    The  results  are  known  in  all  but  67.     There 
«cn  SIO  pHmary  operations,  giving  IGO  recoveries  and  50  deaths,  ami 
I9§  lecoftdary  excisions,  giving  183  recoveries  and  115  deaths.     The 
nofftaltly  was  thus  23.3  per  cent,  for  primary,  and  38.59  per  cent,  for 
LlttoinJiry  cases,  a  mean  ratio  of  32.48  per  cent.     This  proportion  is 
|ll€aHrTp«*r  rent,  more  favorable  than  that  of  shoulder-joint  amputa- 
tion, the  mortality  during  our  war  was,  according  to  the  same 
circij           _  ^  per  cenL     Expectant  treatment  gave  worse  results  than 
•ikber^tbe  mortality,  even  in  selected  cases,  being  as  high  as  44,4  per 
OWL   Hence  the  inference  is  irresistible  that  primary  excision  is  the 
mode  of  treatment   for  gunshot  injuries  of  the  shoulder-joint. 
lif  tba  haineru^  be  split  for  a  considerable  distance  downwards 
'   I  Ita  ibAftt  excision  may  still  be  practised,  not  a  few  instances 
occtiiTed  during  our  war,  in  which  very  large  portions  of  the 
l(«fflmiM  Were  removed  by  excision,  a  useful  hand  and  foi^^roi  being 

|lb»  preAerved. 
Elbfiw, — K^fHiiion  of  the  elbow  was  frequently  performed  daring  our 
fij:  noted  in  Circular  Xo.  6.     In  28fj  of  these  cases,  in 
tre  known,  there  were  C2  deaths,  a  mortality  of  21. G7 
J^i>  1*1  subsequent  amputations.     The  morlaHty,  according  to 

%ht^  -,  ould  appear  to  be  slightly  greater  than  that  of  amputa- 

arm,  hut  it  is  probable,  as  remarked  by  the  reporter,  that 
-_  ..  rale  will  be  reduced  by  the  completion  of  the  statistics  of  the 
^w.    Even  if  it  should  not  be  reduced,  excision  of  the  elbow  will  still 
^  St  Ofieration  to  be  recommended  in  military  practice,  for  the  prospect 
S'rtsKrrving  a  useful  arm  fully  Justices  the  surgeon  in  incurring  the 
^%U  »ldttional  risk  over  that  of  an  amputation. 

■^  HW.— Excision  of  the  wrist-joint  has  not  been  much  practised  in 
^HJjbAr  iv;  the  results  of  such  operations  as  are  recorded  have 

P^H  ^  y  satisfactory  as  regards  life,  but  rather  unsatisfactory  as 

T^itUthu  iiliiity  of  the  preserved  limb. 

fip^^-Oon&hot  injuries  of  the  hip-joint  are  universally  regarded  as 
*Aoii|;  tlie  gravest  injuries  met  with  in  military  practice.  The  com- 
pifltife  advatitagea  of  excision,  amputation,  and  expectant  treatment 
'Q Upsecosr^,  have  lK*cn  fully  and  ably  investigated  b3'  l>r,  Otis,  U.S.  A., 
inCircttbr  No.  2,  S.  G.  O.,  1869,  and  the  statistics  which  bear  upon  the 
<ineitbn  arc  exhibited  in  the  following  tables : — 
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Bxeitiont. 


CMec 


Died. 


RaeoTered. 


Death-rats. 


Primary 

Intermediate. 
Secondary , . . 


89 
83 
18 


86 
80 
11 


92.8 
90.9 
84.6 


Aggre^te. 


85> 


77 


90.6 


Ampatations. 

Primary 

Intermediate 

Secondary 

Reamputations 

Aggregate 


Cases. 


Died. 


Reeorered.  DonbtfaL 


Death-rate. 


79 

76 

20 

8 


76 

70 

13 

4 


98.68 
92.10 
65.00 
50.00 


183 


162 


18 


90.00S 


Fig.  75. 


The  mortality  in  caBes  treated  during  our  war  by  expectancy  was  93 
per  cent.,  or,  including  cases  in  which  the  acetabulum  was  involved,  96 
per  cent. 

From  these  facts  the  conclusion  is  fairly  drawn  that,  in  any  case  of 
gunshot  injury  of  the  hip-Joint,  primary  excision  should  be  preferred  to 
any  other  mode  of  treatment,  and  this  simply  to  in- 
crease the  chance  of  life,  without  reference  to  the  utility 
of  the  preserved  limb.  Of  course  there  may  be  such 
extensive  destruction  of  parts  as  to  put  excision  out 
of  the  question,  and  in  such  cases  the  surgeon  must 
still  have  recourse  to  what  Hennen  called  the  ^tre- 
mendous alternative"  of  hip-Joint  amputation,  an  ope- 
ration which  may  also  be  required  secondarily,  after 
an  unsuccessful  attempt  to  save  the  limb.  The  accom- 
panying illustration,  fi-om  a  photograph,  shows  the 
condition  of  the  bone  in  a  case  in  which  I  performed 
(unsuccessfully)  secondary  amputation  at  the  hip-Joint, 
for  gunshot  fVacture  of  the  head  and  neck  of  the  femur. 
The  specimen  is  now  in  the  museum  of  the  Episcopal 
Hospital. 

Knee, — "Wounds  of  the  knee-joint,"  says  Outhrie, 
"from  musket-balls,  with  fi-acture  of  the  bones  com- 
posing it,  require  ftnmediate  amputation."  Unfor- 
tunately, this  rule  still  holds  good.  There  are  on 
record,  so  far  as  I  know,  28  cases  of  excision  of  the 
knee-joint  for  gunshot  injury,  one  of  which  was  com- 
plicated with  amputation  of  the  other  thigh,  and  the 
authenticity  of  another  of  which  is  doubtfhl;  there 
remain  then  26,  of  which  20  are  known  to  have  died, 
a  mortality  of  nearly  77  per  cent.  When  we  compare 
this  with  the  death-rate  of  amputation  in  the  lower  third  of  the  thigh 
(55  per  cent,  according  to  L^gouest,  50  per  cent,  according  to  Macleod), 
the  conclusion  is  surely  irresistible  that  excision  of  this  Joint  should  be 
banished  from  the  practice  of  military  surgery,  and  that  the  rule  should 

>  One  (fatal)  case  should  be  omitted,  as  not  strictly  an  excision,  which  would 
lessen  the  death-rate. 
*  DoubtAil  cases  omitted  in  computing  percentages. 


Ganthot  fracture  of 
blp. 
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Mlt  rcgmrded  as  imperative,  that  every  gunshot  fractare  of  the  knee* 
Dt  is  a  case  for  amputation. 

'• — Eight  excisions  of  the  tibio-tarsal  articulation  were  performed 
ag  our  war,  with  five  deaths:  "the  results,-'  says  the  reporter  in 
No,  6,  *' arc  sufficiently  discouraging/^     Ablations  of  portions 
I  tarsal  bones  gave  more  satisfactor}^  results,  and  the  conclusion  of 
ttepoiter  aeema  well  founded,  *Hhat  the  judicious  use  of  the  gouge 
i  bone-foreeps  is  admissible  in  gunshot  wounds  of  the  ankle-joint; 
I  btttilitl  the  formal  excisions  are  rarely  successful'* 

Guniht>t  Fractures  of  Shafts  of  Long  Bones  very  commonly  require 

|tli]mUtion«     The  preservation  of  a  limb  which  is  the  seat  of  such  an 

i^|iiy  can  less  often  be  effected  now  than  formerly,  on  account  of  the 

imkr  wvcrity  of  the  bone  lesions,  produced  by  the  use  of  the  conoklal 

i  \^  iod  of  the  modem  improved  forms  of  firearm.     The  results  of 

ioain  such  eases,  during  our  war,  arc  shown  in  the  following  table 

kfroio  Circular  No.  6,  S.  Qt,  O,,  1865,  p.  76:— 


Mtetltwaltoallf. 

DfadL 

Btoufunid. 

Sllb««qtl«otlf 

B««att  Qot 
<lof«rtn1ii»d. 

ToUkl. 

MorUlttx  par  cL 
liifliiUh«<lcjtM«. 

Ridlflf 

43 
II 

la 

5 
9 

11 

15 

1 
0 

laa 

100 

%\ 
m 

6 
49 
GO 

4 
26 
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5 
8 
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7i) 
67 
51 
10 
18 
%i 

m 
% 

2 

2ni 

174 

170 

40 

50 

u 

93 

8 

88 

24J>0 

10.57 

Ulii .., 

MhBod  ahiA.. 

ftmti, 

13,79 
17,24 

84.21 

Bt:::::::::: 

TIHbiidnDla.. 

18.64 
20.00 
2.1.00 
19,23 

Trtik...,,,.... 

140 

524 

23 

288 

975 

26.71 

Cooptring  these  figures,  when  the  number  of  cases  is  sufficiently  large 
[^  JiMQr  their  being  used  for  statistical  purposes^  with  the  results  of 

Utrttona  of  the  same  parts,  as  given  in  previous  chapters,  we  may 
^ttidqile  that — (!)  excision  in  the  continuity  of  the  radius  or  ulna  sepa- 
•i^^jr^ii  A  good  operation,  and,  when  practicable,  should  bo  preferred 
t^iB]Nitaitoii;  (2)  excision  in  the  continuity  of  the  humerus,  or  of  both 
'^^•••ef  the  forearm,  is  more  fatal  than  amputation  of  the  corresponding 
Mi;  Atill,  the  difference  is  not  so  great^  but  that  the  operation  ma}-  be 
fifirded  aa  jastifiable  in  favorable  cases;  (3)  excision  in  the  contiuuity 
^tbelbiDtir  is  a  bad  operation,  and  should  be  definitively  rejected  from 
^0ttry  practice;  (4)  excision  iu  the  continuity  of  the  tibia  and  fibula 
^tfiintelj,  is  less  fatal  than  amputation  of  the  le<^,  and  might,  therefore, 
^  pTopcrl J  resorted  to  in  selected  case^,  though  the  number  of  unde- 
^iD^  reanJta  at  the  date  of  issue  of  Circular  No«  6  was  still  so  large, 
tbtthis  laat  conclusion  may  be  ultimately  reversed* 

Jtnlglng  from  my  individual  experience,  which  is,  of  course,  limited, 
1  •boald  *ay  that,  except  in  the  case  of  the  radius  or  nlna  separately, 
iftd  pf  rli:ins  of  the  fibula,  excision  in  the  continuity  of  the  long  bonea 
a  m  tile  operation.     Those  cases  of  resection  of  the  shaft  of  the 

littniL,  . . ...  ..Lia,  which  I  have  observed,  have  either  required  subsequent 

WBpmttion,  or  have  preserved  limbs  of  very  questionable  utility:  the 
CM«  ii  very  different  from  one  of  necrosis,  and,  I  believe,  there  is  as  yet 
M ioitaaee  on  record,  of  useful  reproduction  of  bone,  in  a  case  of  ex- 
fUoB  in  eoditiiiQity,  fbr  gunshot  or  other  traumatic  injury. 


.« 


acrss^HOT  wounds. 


'a  lae  caae    ^i  the  sepanUB  bones  of  the  forearm,  however,  most  ex- 
tiiienL  r«HuC9  may  iie  obtained  by  excision.     I  have  myself  twice  excised 

considerable  portions  of  the  ra- 
^^  ^  dius,  in  cases  of  gunshot  fracture, 

one  being  a  primary  (Fig.  76), 
and  the  other  a  secondary  operar 
tion ;  both  patients  made  good  re- 
coveries. 

Of  1689  completed  cases  of  gan« 
shot  fracture  of  the  humerus,  re- 
corded in  Circular  No.  6,  "ampu- 
tation or  excision  was  practised 
in  996,  and  conservative  treatment 
was  adopted  in  693,  with  a  ratio 
of  mortality  of  21  per  cent  in  the 
former,  and  30  per  cent,  in  the 
latter."  These  statistics  are  as  yet 
incomplete,  but,  even  taking  them 
as  they  now  stand,  they  show  that 
in  tlie  upper  extremity,  gunshot 
fracture  may  often,  though  in  a 
minority  of  cases,  be  recovered 
from  without  operation.  In  the 
lower  extremity,  the  case  is  some- 
what different  The  mortality  of 
gunshot  fracture  of  the  upper 
third  of  the  thigh  is,  indeed,  less 
when  treated  by  expectancy  than 
after  amputation,  which,  in  this 
situation,  is  an  extremely  fatal 
oiMiHiicu;  in  the  middle  of  the  thigh,  the  mortality  is  about  the  same 
UHifti*  ciliier  titode  of  treatment;  but  in  the  lower  third,  or  in  gunshot 
i^UA%  vitlht  kuee^joittt  amputation  gives  much  the  best  results.  These 
s^iV  >%tU  Ap|K«ur  Hrom  the  following  table,  condensed  from  one  in 
C^ixoiai^  >o^  ti: — 


MT^t^a  .'•  r**iti«i  ♦««i0i«m  «f  r»4ia«  for  fvfttliot 


ViAiW  JK^  

^riikv*  vKK  

^o^Aftd  ."i  XitK«^>)lal»  with  or  without  fracture 


MortAlltj  per  e«at. 

r  *  % 

AmpoUtion.   ExpeeUtlou. 
75.00        71.81 
64.83        65.46 
46.09        67.79 
73.23        83.76 


'%  >;,a4MiKHi  r^t^^ury  i>f  the  leg,  If  the  splintering  of  the  bones  be  not 
v^^  V^^«  ^^^  '^^  ^^  vessels  and  nerves  have  escaped  injury,  an 
i^WwoifSi  'M^^  ><  ^smkI^  Iv>  |4re«erve  the  limb,  the  mortality,  according  to 
.  H\%u£u  V\  K  NMt^  Wl  J4  l^r  cenU-under  all  modes  of  treatment. 

t>lJJj,ilU  Lrm«'t^<lfctf  1  Tif  nnnrr^"^t  Ix^jury. — There  are  certain 
!«i»:iN».«  V  <««KS{y  sVirti^»f»gee  of  gunshot  wounds  which  may  demand 
om   ««*«sa^ANk  vx  \dty  MX^vi^    These  are  principally  manifested  in  the 

^.*,^  *^^  ^-^^^J^  rf*  Kvw  WIO'  ^  seriously  impaired  by  a  gunshot 
^'VHw^*  ^a*!<^  %i  it^ik  ^  *iiffHV»ed  to  have  inflicted  no  injury  upon  it 
'  *K  v-4,;,v^,^  ^^  vVMM^Mft^  AM  <tf  contused  wounds  of  bone,  have  been 
•  ^^    \  s-Hc'^Mv*  ^  t^  J<**  A»  Lidell,  formerly  surgeon  in  the  U.  S. 
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Bteer  Corps,  who  ha«  published  his  views  in  an  elaborate  paper  in  the 

i  Juumal  of  the  Medical  Sciences  for  July,  18G5.    Dr.Lidell  has 

iMtreo  distinct  conditions,  which  may  result  from  contusion  of  bone, 

leach  of  which  is  fraught  with  more  or  less  danger  to  the  patient; 

I  in?:  I.  Kccbymosis  of  the  osseous  tissue;  2*  Ecchymosis  of  the 

'lissue;  3»  Simple  osteo-myelitis  (attended  with  production  of 

,  both  from  the  periosteum  and  from  the  medulla);  4.  Necrotic 

I  Of  an  infiammation  of  bone,  so  severe  in  character  as  to  terminate 

Ab;  5.  Suppurative   osteo-myelitis ;   6.  Gangrenous  or   septic 

Dyt4iti8  (both  this  and  the  last-named  condition  are  almost  certain 

fl0  tttminal^  fatally);  and  *l.  Necrosis  produced  directly  by  the  con- 

i  of  bone,  without  the  intervention  of  either  ecchymosis  or  inflam- 

siioTT  irritation. 

If  tbe  bone  which  is  contused,  be  in  the  neighborhood  of  an  articula- 
tiOB, the  latter  may  undergo  serious  or  even  fatal  disorganization;  or  if 
iitapoftaat  orj^an,  as  the  brain,  be  adjacent^  secondary  visceral  disease 
[Hty  £D«ae. 

Veii$fU, — Traumatic  aneurism  of  the  circumscribed  variety,  occasion- 

ftUgr,  UiOQgh  rarely,  follows  a  gunshot  injury:  the  diffused  traumatic 

mokh  a  more  frequent  result  of  these  wounds,  and  constitutes  a 

iMiioua  affection.     I  have  seen  one  case  of  artcrio-venous  wound, 

iiBnitiDg  ia  aneurismal  varix,  produced  by  a  musket-ball  passing  directly 

Wlwiiin  the  femoral  artery  and  vein. 

Xtroa^ — Very  curious  nervous  affections  are  occasionally  observed  as 
MMqacaees  of  gunshot  wounds.  These  affections  may  consist  of  para- 
^fmf  ^  «Hher  motion  or  sensation,  or  both,  of  hyperfesthesia,  of  choreic 
-  '  mcot«,ctc*  This  subject  has  been  particularly  investigated  by  Drs* 
JiiiiciMiU, Morehouse,  and  Keen,  of  this  city,  whose  labors  in  this  depart- 
*nlwfll  be  again  referred  to  in  a  subsequent  chapter.^ 

Bnoysted  Balls. — Balls  some  times  become  encysted,  that  is,  sur- 
J'miM  by  a  layer  of  dense  cellular  tissue,  withiu  which  they  may 
f^aaixj  Without  producing  any  irritation,  for  a  very  long  period.  There 
^villHaileaied  cases  on  record,  in  which  encysted  balls  ha%"e  remained 
■Mrittiljr  In  Hie  tisaaea  for  forty  or  even  fifty  years;  in  other  cases, 
jprili  lAcr  a  variable  interval,  they  eiLcite  inflammation  by  acting  as 
i  bocliea,  and  may  produce  serious  or  even  fatal  consequences, 
lljr  when  lodged  in  the  lung  or  pleural  cavity  is  this  apt  to  be 
llMiM,  so  thai  it  ia  given  as  a  rule  by  many  authorities,  that  any  gun- 
■tevoand  of  the  thoracic  cavity,  in  which  the  ball  remains  lodged, 
^looQer  or  later  cause  death. 

^^^  Injueies  of  Veins. 

^   li^oialajieous  Rupture  of  Veins  occasionally  occurs  as  a  con- 
*^PBB»  of  external  violence,  and  is  manifested  by  the  extravasation 

J8»iJiii  A  rmurluble  case  reported  by  Dr.  J.  H,  Brinton,  in  Am.  Journ.  of 
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.••  •!.  vr^ija  J.  however,  usually  absorbed  again 

,tT    avs:    ir  :lie  blood  may  coagulate,  the  clot 

.z:z    aspiir^tiun.  or  possibly  becoming  organized,  as 

j^iji^r   ".L     .More  rarel}',  the  blood  may  become  en- 

a;.L'.  .  .:ii:sciiuun^  what  is  sometimes  called  a  venous 


7e!i4    TiQuzxEUi  oz  Veizu  are  not  unfrequently  met  with  in  civil 
•-     -.    «•.!     .iradiuiiauly  ^ve  rise  to  the  most  serious  consequences. 

:t?aitfrmai|B  ixrun  x  Wounded  Vein  is  marked  by  the  even  and 

.    * .    ^i    :«-'  •  lanc  .oior  of  the  effused  blood.   In  certain  situations, 

-  h     i    ::«    :ev:k.  or  under  peculiar  circumstances,  as  when 

■  ..?  ..-r    a'.-.-.c^i    V -artcoise  disease,  the  hemorrhage  may  be  so  profuse 

.•LJi'.,-<^-x     ii*.     'A'ounds  of  the  internal  jugular  vein  are  indeed 

.-..ti .  ..iju  xcidenis.  eighty-five  cases  collected  by  Dr.  S.  W.  Gross 

^     ^u     .'iiowed  jy  death  in  no  less  than  thirty-seven  instances. 

..-■..  ■•:i-'.-   r»»m  ^uperdcial  veins  can  usually  be  readily  controlled  by 

r>«^c.    :  •  ^eii    'V  'iX>sition.     Thus  the  most  profuse  bleeding,  from 

..r    .    ■■.    viu    u  a  varicose  ulcer  of  the  leg,  may  often  be  checked, 

.,  .  ■  .cvatiutr  the  limb.    The  large  superficial  veins  on  the  back 

1-   .  ta<i  u't?  •'I'ttfU  wounded  by  accidents  from  broken  glass;  in  such 

^^«  .     i.r    mud  It  a  ^h]k1  plan  to  transfix  both  ends  of  the  bleed- 

>o^i    Miu  .i  metallic  suture,  thus  arresting  the  hemorrhage  and 

^s^^     ic    vuiLuii  .^c  one  and  the  same  time.     In  any  case  in  which 

-^w.«.  ..luii^'b    ouvenienily  be  applied,  the  surgeon  should  not  hesi- 

,  >^  .:     listure.     There  was  formerly  a  great  prejudice  against 

/H.L.M     I  '\tu:^  veiu$«  from  the  supposition  that  it  was  liable  to 

..riijici«  <uc  :iow  :u;ii  modem  researches  have  shown  that  there 

vi.>««i4v     miLi^vCLon  Sftween  that  process  and  inflammation  of 

.  .  ^    .  .  iuck»ui5s '  Je  :ae<»rvlical  grounds  for  opposition  are  removed, 

-    x^;t*.  i.>4itii  .»>  ci.a:oi!  ol^servation  that  the  risks  of  tying  veins 

..    .     >*   j:*ii  ■-•:w>  x^rm^rly  Mieved.    The  lateral  ligature,  which 

..     V.     i>*.  ;^^k    »>   H*    Trovers  in  a  case  of  wound  of  the  femoral 

..>^>^>    1    tiivtiiiii;  i^»  5 he  bleeding  orifice,  and  throwing  around 

w.     -.%*v.it,  ^»  i*  3^*5  i«>  obliterate  the  calibre  of  the  vessel; 

..  .7.     8«^    u^%.'rec:s»I  merits,  is  found  in  practice  to  be  very 

.•  .»».**  •.»  ^wudary  hemorrhage,  so  that  it  is  now  generally 

^        ^  .,      ,.    1.^ '\iiLii;  *;cii"a*  an  artery,  above  and  below  the  bleed- 

-v     .v^«.o*-  V  ^^^'^  nature  arrests  bleeding  from  a  vein 

'  ^^      ^         ..,,    *  J  ,..1  \''d  V  presently  described  in  speaking  of 

^j^  ,    ^t   Oi»u  :j^  iu  the  vessel,  and  the  cut  edges  subse- 

■  ■  »-^  I  itc  .ic*C'Iopment  of  local  inflammatory  changes. 

,,*•   ..,:**v'\*'i;;«*^c*  tilt  does  not  divide  the  coats  of  the 

'.   ..^    ^    viv    iisiau  *ide  of  the  ligature,  which  gradually 

^    ..        ■    ..\--  *«^   '*    -^^  ^****  ^^^  **^  artery,  though  in  a  shorter 

.    ,    iN.  >iiA'  ^C  55w  vessel. 

*.  ,»»  •  %%?uiiu  s*:*  a  vein,  and  was  formerly  supposed 
,  "^  .  ••  Kv-w^  ••»  vii  vwa*ionally  occurs  and  proves  fatal 
*  ^      .  '  ,  .:^  ^i.svxv  ^-- ^^fulJy^liscussed  in  another  part 


.  ^  V  >     1.**  o5^rvi\i  in  eight  cases  of  spinal  injury, 
.  ..i»  >   »  ».-trAl  ^uo ;  this  observation  has,  however, 
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I  Eotrance  of  Air  into  Veins* — The  most  frightful  and  fatal  conse- 

<{iKiice  of  venoQS  wounds,  though  fortunately  one  which  is  rare,  is  the 

ttUince  of  atmospheric  air,  and  its  transfer  to  the  heart.   This  accident 

iijmncijmUj  met  with  in  cases  of  wound  of  the  internal  jugular,  or  of 

I  thlOtii^r  large  veins  situated  at  the  root  of  the  neck,  or  in  the  axilla, 

^^Bki«  p«rt  of  the  body  is  accordingly  often  spoken  of  by  surgeouia 

■nil  M  dangerous  region."     It  has,  however,  occurred  in  other  parts 

Hflbttedj:  thus,  in  a  case  of  the  late  Prof.  Mott^s,  serious  though  not 

hflll  ijiDpiama  followed  the  entrance  of  air  into  the  facial  rein  where  it 

I  emm  the  lower  jaw,  while  this  accident  occurring  in  the  femoral  vein 

'  toioppOOTd  to  have  been  the  cause  of  death  in  a  case  of  thigh  amputation 

dttrinf  ihe  Crimean  wan*    The  mode  in  which  air  is  pumped  into  the  veins 

bflttOy  understood:  during  the  act  of  inspiration,  a  vacuum  is  created 

btl^  thorajc,  to  supply  which  air  rushes  through  the  trachea  or  through 

ttjfo'^  iiiug  into  the  interior  of  the  chest;  thus,  in  the  case  of 

wofti. .  pleura,  air  is  sucked  in  during  inspiration,  to  such  an 

ciUfit  a»  oH^n  to  induce  collapse  of  the  lung  and  pneumothorax,  and 

ia  tke  ^^me  way,  if  a  large  vein  in  the  neighborhood  of  the  thorax  be 

vmaiMtand  be  prevented  from  collapsing  by  the  natural  connections 

of  U»ptlti  by  the  position  of  the  patient,  or  by  a  structural  change  in 

tbefwel  it«elf  (to  which  the  French  give  the  name  of  canalizafian)^  the 

Id  of  iaspimiion  will  mechanically  and  necessarily  pump  air  into  the 

m  T«inf  prBciaely  as  it  does  through  any  other  aperture  into  the  chest, 

iW  foeol  »i^n»  of  entrance  of  air  into  a  vein,  consist  in   a  peculiar 

iOfUld,  Tirtottsly  described  as  of  a  hissing^  gurgling ^  8V eking ^  or  lapping 

dafieleTf  and  in  the  ap}>earancc  of  frothy  bubbles  in  the  wound.      The 

^ithtiitlonQl  gympfoms  are  equally  well  marked*    The  patient  cries  out, 

itb  a  sense  of  certain  and  rapidly  impending  death,  and  falls 

instantly  into   a   semi-collapsed   state,  moaning    and   perhaps 

iUig;  the  pulse  is  almost  imperceptible,  the  action  of  the  heart 

loaa  but   feeble,  and   the   respiration   difficult  and   oppressed. 

DMlfc  may  occur   immediately,  but  more  commonly  after  an  interval 

'wyittgfrom  a  few  minutes  to  an  hour  or  more;  or,  if  the  quantity  of 

tif  introduced   be   but   small,  recovery  may  gradually  ensue,  partial 

^^pifiiyiiii  sometimes  continuing  for  several  hours  or  even  a  much  longer 

^■iiiiiidiaaqttent  to  the  accident. 

Hp  %icmt9e  of  death  in  these  cases  is  somewhat  obscure;  Mr.  Erich  sen 
H^tHlfctil  to  be  the  frothy  condition  of  the  blood,  produced  by  the  action 
"^  flftlie  heart,  which  prevents  the  due  transfer  of  the  circulating  fluid 
iknmiti  the  pulmonary  tissue,  and  thus  secondarily  causes  a  deficient 
oppljrof  blood  to  the  brain  and  nerve  centres,  inducing  death  by  syn- 
Wfa  Sir  Charles  Bell  believed  that  death  was  caused  by  the  direct 
taijhnnce  of  air  to  the  base  of  the  brain,  and,  in  confirmation  of  this 
^''•t,  Prof.  Grossed  observation  may  be  referred  to,  viz.,  that  animals 
^■*Tbe  rapidly  killed  by  the  injection  of  air  into  the  carotid  arterj*. 
)fj*  Moore  maintained  that  death  was  due  to  the  entrance  of  air  to  the 
iMiut,  h&peding  the  action  of  the  cardiac  valves  and  thus  stopping  the 
^tQUtbo;  while  Dr.  Cormack  attributed  the  fatal  result  directly  to 
FK*Ifil§  of  the  right  side  of  the  heart  from  gaseous  distention. 

Trtatment, — As  a  preventive  measure,  the  surgeon  should  exercise 
cstivme  caution  in  all  operations  about  the  root  of  the  neck,  or  deep  in 

'Ikiiprolflible,  al^o,  that  the  entrance  of  air  into  the  uterine  veins  is  an  ooca- 
^■il  «UM  tif  tudtlrti  dcfttli  afttr  delivery,  and  after  various  operations  upon  the 
^•■k.  (Sm  an  iUle  [lafier  by  Dr.  Greene,  of  Durchostcr,  in  Amer.  Journ.  of  Med. 
MAteHliir  Jan.  1804,  pp,  88^5.) 
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the  axilla,  using  as  much  as  possible  the  handle  instead  of  the  blade  of 
his  knife.  It  might  also  be  desirable  to  have  the  large  veins  compressed 
by  an  assistant,  or  protected  by  serre-fines,  between  the  seat  of  the  ope- 
ration and  the  heart,  and  care  should  be  taken  not  to  place  the  veins  in 
such  a  position  as  will  prevent  them  from  collapsing  if  wounded,  whether 
by  stretching  the  patient's  head  to  the  opposite  side,  by  hastily  elevating 
the  shoulder,  or  by  incautiously  lifting  a  tumor  from  its  bed.  Mr.  Erichsen 
recommends  that  the  patient's  chest  should  be  swathed  by  a  firm  and 
broad  bandage,  as  a  precautionary  measure,  so  as  to  limit  as  far  as  possi- 
ble the  depth  of  the  inspirations.  Should  a  large  vein  in  the  ^^  dangerous 
region"  be  wounded  during  an  operation,  or  should  the  surgeon  find 
such  a  wound  in  a  case  of  cut-throat,  etc.,  measures  should  instantly  be 
taken  to  prevent  the  entrance  of  air,  by  the  application  of  ligatures  above 
and  below  the  aperture.  When  this  alarming  accident  has  actually  oc- 
curred, the  first  indication  for  treatment  is  obviously  to  prevent  any 
further  ingress  of  air,  by  making  instant  compression  and  then  quickly 
applying  a  ligature.  The  subsequent  treatment  must  consist  chiefly  in 
endeavoring  to  keep  up  the  action  of  the  heart  by  appropriate  means. 
Of  these,  the  most  promising  appear  to  me  to  be  artificial  respiration 
and  the  administration  of  stimulants.  The  patient  should  be  in  the  re- 
cumbent position,  and  the  extremities  elevated  so  as  to  retain  as  mach 
blood  as  possible  in  the  central  organs;  to  accomplish  the  same  purpose, 
Mercier  advised  the  application  of  tourniquets  and  compression  of  the 
abdominal  aorta.  Artificial  respiration  may  be  practised  with  suitable 
bellows,  or  simply  by  the  surgeon's  mouth.  Sylvester's  or  Hall's  method 
would  scarcely  be  applicable  in  these  cases,  on  account  of  the  situation 
of  the  wound.  Various  other  plans  have  been  suggested,  among  which 
may  be  mentioned — (1)  an  attempt  to  suck  out  the  air  by  means  of  a 
canula  introduced  into  the  wounded  vein,  into  the  right  jugular  vein,  or 
even  into  the  heart  itself;  (2)  bleeding  from  the  right  jugular  vein  or  from 
the  temporal  artery ;  (3)  tracheotomy ;  and  (4)  the  injection  of  warm 
water  into  the  heart.  I  am  not  aware,  however,  that  there  are  any  cases 
on  record  which  prove  the  efficiency  of  any  of  these  methods.  Galvan- 
ism might  rationally  be  applied  to  the  cardiac  region,  though  I  should 
be  disposed  to  trust  more  to  the  use  of  stimulants  and  to  artificial  res- 
piration. 

Remote  Consequences  of  Injuries  of  Veins. — A  clot  may  form 
in  a  vein  as  the  result  of  injury  (thrombosia)^  and  may  subsequently 
undergo  disintegration,  the  fragments  being  carried  to  the  right  side 
of  the  heart  and  thence  to  the  lungs,  plugging  the  minute  pulmonary 
arteries  (emboliam)^  and  thus  giving  rise  to  the  formation  of  what  are 
commonly  but  incorrectly  called  metastatic  abscesses.  This  condition, 
which  is  in  no  degree  necessarily  connected  with  phlebitis,  will  be  again 
referred  to  in  the  chapter  on  pyaemia. 

On  the  other  hand,  a  clot  in  a  vein  may  undergo  a  process  of  gradual 
contraction,  induration,  and  decolorization,  becoming  finally  calcified, 
and  constituting  what  is  called  a  phlebolUe^  or  vein-^tone.  These  phle- 
bolites,  however,  usually  result  from  clots  due  to  stagnation,  without 
external  violence,  and  are  consequently  chiefly  met  with  in  the  veins  of 
the  pelvis,  genital  organs,  and  lower  extremities. 
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Injuries  of  Arteries. 

Contusion  of  an  Artery  may  exist,  without  giving  at  first  any 
evidence  of  its  occurrence.     The  secondary  results  of  arterial  contusion 
depend  upon  the  severity  of  the  injury;  if  this  have  been  very  great,  a 
portion  of  the  wall  of  the  vessel  may  slough,  and  cause  secondary  hemor- 
rhage or  extravasation;  if  the  violence  have  been  less,  the  vessel  may 
nndei^  obliteration,  or  in  very  slight  cases  may  recover  without  evil 
consequences.    The  obliteration  of  an  artery,  occurring  some  hours  or 
days  after  the  reception  of  an  injury,  is  usually  attributed  to  the  effect 
of  inflammation ;  I  believe,  however,  that  it  is  more  commonly  due  to  the 
plugging  of  the  vessel,  either  by  embolism  (fragments  of  clot  being 
carried  from  another  part  of  the  circulation),  or  more  rarely  to  an  actual 
thrombosis  in  situ^  clotting  taking  place  in  the  injured  vessel  itself.    As 
a  result  of  this  obliteration,  or  infarctus^  as  it  is  called  by  French  writers, 
gangrene  or  serious  visceral  degeneration  may  occur,  according  to  the 
size  and  situation  of  the  vessel.    Thus,  in  two  cases  of  injury  in  the 
Imnbar  region.  Dr.  Moxon  found  complete  thrombosis  of  the  renal  arte- 
riee,  with  corresponding  incipient  degeneration  of  the  kidneys. 

Rapture  or  Laoeratlon  of  an  Artery  may  be  either  partial  or 
compkte;  partial  laceration  generally  occurs  without  external  wound, 
and  involves  the  two  inner  coats  of  the  artery,  the  elasticity  of  the  outer 
coti  preserving  it  from  injury.  This  accident  may  form  the  starting- 
point  for  the  development  of  an  aneurism  at  a  subsequent  period];  or  the 
torn  inner  coats  of  the  vessel  curling  upon  themselves,  may  furnish  a 
nidus  for  the  occurrence  of  coagulation,  which,  as  in  the  case  of  contu- 
sion, may  cause  gangrene  of  the  part  below  the  seat  of  injury;  or, 
again,  the  lacerated  inner  coats  may  turn  downwards,  and  by  their 
mechanical  valvular  action  produce  gangrene,  by  directly  interfering 
with  the  circulation.  Complete  rupture  of  an  artery  may  occur  subcu- 
taneoQsly,  or  in  an  open  wound.  In  the  latter  case,  the  nature  of  the 
accident  may  be  obvious  from  the  profuse  arterial  bleeding,  though  in 
other  instances,  if  the  coats  of  the  vessel  are  twisted  upon  themselves, 
there  may  be  scarcely  any  hemorrhage,  the  artery,  perhaps,  hanging 
OQt  of  the  wound  and  pulsating,  and  yet  no  blood  escaping.  When  an 
arteij  is  torn  across  subcutaneously,  there  may  be  wide-spread  extrava- 
Mtion,  or  the  development  of  one  or  other  form  of  traumatic  aneurism, 
according  to  the  size  and  position  of  the  vessel. 

Wounds  of  Arteries. — Non-penetrating  wounds  of  arteries  occa- 
sionally, but  very  rarely,  occur.  In  these,  the  external  coat  is  divided, 
with,  perhaps,  a  portion  of  the  middle  coat.  There  is  no  primary  hemor- 
rhage in  these  cases,  but  the  inner  coat  almost  invariably  yields  after  a 
few  days,  when  fatal  bleeding  may  ensue.  Hence,  a  partially  divided 
artery  should  always  be  ligated,  as  a  precautionary  measure. 

Penetrating  wounds  of  arteries,  if  very  small  (consisting  of  a  mere 
puncture  with  a  fine  needle),  may  not  be  productive  of  evil  consequences ; 
but  if  the  puncture  be  larger,  as  with  a  tenaculum,  secondary  if  not 
primary  hemorrhage  will  almost  certainly  follow.  Incised  wounds  of 
arteries  bleed  more  or  less  freely,  according  to  the  size  and  direction  of 
the  wound:  thus, a  longitudinal  wound  will,  in  consequence  of  the  ana- 
tomical arrangement  of  the  arterial  coats,  gape  less,  and  consequently 
bleed  less  than  one  which  has  an  oblique  direction,  while  a  transverse 
wound  will  bleed  more  than  either.    An  artery  which  is  completely  cut, 
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across  bleeds  less,  other  things  being  equal,  than  one  which  is  only 
partially  divided;  for  the  complete  section  of  the  vessel  allows  partial 
retraction  and  contraction  to  occur,  and  thns  measurably  lessens  the 
size  of  the  stream.  A  wound  of  an  artery  at  the  bottom  of  a  narrow 
and  tortuous  passage  through  muscular  or  other  tissue,  approaches  to 
the  nature  of  a  subcutaneous  laceration,  and  extensive  extravasation  may 
then  occur  with  very  little  external  bleeding;  or  the  outer  wound  may 
actually  heal,  while  the  opening  in  the  vessel  remains  patulous,  in 
which  case  a  form  of  traumatic  aneurism  may  be  developed. 

Hemorrhage  from  a  Wounded  Artery  may  usually  be  recog* 
nized  by  the  bright  vermilibn  hue  of  the  effused  blood,  and  by  the  fact 
that  it  is  thrown  out  in  jets  corresponding  to  the  pulsations  of  the 
heart,  and  does  not  flow  in  an  even  stream,  as  in  cases  of  hemorrhage 
from  veins.  To  this  rule  there  are,  however,  exceptions ;  the  blood  from 
the  proximal  end  of  a  divided  artery,  always,  I  believe,  presents  the 
characters  which  have  been  described,  but  from  the  distal  end,  for  at 
least  an  hour  after  the  infliction  of  the  wound,  or  until  the  collateral 
circulation  has  been  established,  the  flow  of  blood  resembles  that  from  a 
wounded  vein.  In  other  cases,  however,  if  the  anastomosis  be  very  firee, 
as  in  the  palmar  arch,  both  ends  of  the  cut  vessel  will  bleed  in  jets,  and 
pour  out  blood  of  a  bright  red  color.  The  force  of  the  jet  varies  with 
the  size  and  position  of  the  artery,  and  the  strength  of  the  heart's  action. 
A  small  branch  wounded  in  close  proximity  to  a  main  trunk,  may  bleed 
more  furiously  than  a  larger  vessel  divided  at  a  more  distant  point,  and, 
in  general  terms,  the  nearer  a  cut  vessel  is  to  the  centre  of  circulation, 
the  more  proAisely  will  it  bleed.  As  the  pulsations  of  the  heart  become 
weaker,  the  jet  of  blood  has  less  force,  and  may  finally  cease  with  the 
occurrence  of  syncope,  or  may  be  arrested  by  the  natural  processes  of 
contraction  and  retraction,  which  are  set  up  in  the  wounded  vessel. 

As  ali*eady  indicated,  there  may  be  profuse  bleeding  without  any  ex- 
ternal loss  of  blood.  When  bleeding  occurs  into  one  of  the  cavities  of 
the  body,  as  t\^e  peritoneal,  it  constitutes  internal  or  concealed  hemor* 
rhage;  when  into  the  areolar  tissue  of  a  part,  it  is  known  as  extraoouta- 
Hon.  Extravasation  may  prove  directly  fatal,  by  the  amount  of  blood 
abstracted  from  the  general  circulation,  may  cause  gangrene  by  pressure, 
especially  upon  the  neighboring  venous  trunks,  or,  if  circumscribed,  may 
give  rise  to  a  form  of  traumatic  aneurism. 

Constitutional  Eflfbcts  of  Hemorrhage. — These  are  the  same  in 

kind,  though  differing  in  intensity,  whether  the  bleeding  proceed  from 
arteries  or  veins,  and  whether  the  hemorrhage  be  apparent  or  concealed. 
The  first  effect  of  profuse  hemorrhage  is  shown  in  the  blanching  of  the 
surface;  the  cheeks  and  lips  become  pale,  and  the  conjunctiva  unnatu- 
rally white.  The  pulse  becomes  small  and  rapid,  the  heart  endeavoring 
by  increased  action  to  compensate  for  diminished  power.  The  patient 
feels  languid;  the  respiration  assumes  a  sighing  character;  the  senses  of 
sight  and  hearing  are  perverted,  being  sometimes  preternaturally  acute, 
but  more  often  dulled;  the  temples  throb,  the  skin  becomes  cold,  and  at 
last,  rather  suddenly,  the  patient  faints.  During  the  state  of  syncope, 
the  heart's  action  is  very  feeble,  and  the  breathing  almost  entirely  dia- 
phragmatic. Death  may  occur  in  this  condition  from  a  continuance  of  the 
hemorrhage,  but  more  commonly  coagulation  takes  place  in  and  around 
the  mouth  of  the  woundeil  vessel,  and  when  consciousness  returns,  the 
bleeding  is  found  to  have  spontaneously  ceased.    Yomiting  fluently 
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nrs  MM  STncope  passes  off*    All  the  tissues  of  a  patient  who  hns  lost 
1,  appear  soft  and  flabby,  probably  from  the  loss  of  the  natural 
bf  the  part,  which  are  rapidlj^  absorbed  into  the  depleted  blood- 
Frofuse  or  repeated  hemorrhage,  besides  the  symptoms  which 
itiecfi  above  described,  often  gives  rise  to  distressing  nervoius  j)he- 
na,  iQcb  as  amaurosis,  delirium,  convulsions,  or  even  hemiplegia: 
ibafe  kDowi]  death  attributed  to  a  cerebral  clot,  which  the  autopsy 
icd  did   oot  exist,  the  fatal  result  being  simply  and  altogether 
[ioproAise  and  repeated  secondary  hemorrhages.     In  recovering 
'  »dlfects  of  loss  of  blood,  the  patient  sometimes  passes  through 
UUon  of  constitutional  initation,  with  extreme  restlessness  and 
tliriuni,  to  wbich  the  name  of  ^^  hemorrhage  fever  ^^  has  been  not  in- 
f»pU]r&|)pUed. 

Tlietmoutit  of  blood  which  can  be  lost  without  serious  consequences 
fsiititig,  varies  greatly  in  ditferent  individuals*  infants  and  very  old 
fmxm9  are,  as  a  rule,  more  injuriously  affected  by  hemorrhage  than 
tboieio  middle  life.  The  amount  of  blood  lost  in  ordinary  childbirth 
sight  produce  serious  consequences  under  different  circumstances, 
wlii]e,cm  the  other  hand,  the  mental  state  of  a  patient,  as  of  one  who 
bitittempted  suicide,  or  who  believes  himself  to  be  bleeding  to  death, 
wyictually  cause  a  fatal  result  after  the  loss  of  a  really  insignificant 
fOioUty  of  blood. 

or  PfHodic  Hemorrhafje  may  be  met  with  in  either  sex*  In 
ifenale  It  may  take  the  place  of,  or  altei-nate  with,  the  natural  men- 
•truil  flow,  when  it  constitutes  what  is  called  vicarious  menslrualion. 
h  xht  male  sex,  bleeding  from  the  hemorrhoidal  veins  sometimes  occurs 
i*  «rum  jirriods  of  the  year,  and  seems  to  be  occasionally  beneficial 
l^RlieTing  a  state  of  plethora.  Some  persons  bleed  habitually  from 
tbt  Doce,  without  any  apparent  solution  of  continuity  having  taken 
^ylioi;  aod  Mr.  Moore  mentions  an  apparently  authentic  case,  in  which 
^JOng  woman  had  severe  spontaneous  hemorrhages  from  the  skin  of 
iWfloger.  In  these  cases  the  blood  seems  to  ooze  from  numerous  minute 
ODfoH,  and  atabseqaently  to  collect  in  the  form  of  drops,  which  then 
fcfottr  the  surfa^ce. 

Benorrhagic  Diathesis. — This  is  the  name  used  in  Englaod  and 
k\k\$  country  for  the  remarkable  affection  wliich  the  French  call  IJ^- 
••pilyfif,  and  the  Germans  Hdmophitie  or  BluterkrankheiL  Its  chief 
^Ukifeataiioo,  and  that  from  which  its  name  is  derived,  is  a  disposition 
'f^  Dfafhae  bleeding,  which  may  be  spontaneous,  or  may  follow  upon  the 
woiuids.  It  is  often  hereditary,  and  those  in  whom  it  exists 
lood  often  subject  to  affections  of  the  joints,  and  to  inOam- 
of  tli€  lungs.  The  disease  appears  to  depend  on  a  j^eculiar 
i>f  the  blood  (not  mere  want  of  plasticity,  for  it  coagulates 
\j  wb«i  removed  from  the  body),  and  on  a  defective  contractility 
f  the  mrteriea  and  capillaries.  According  to  Wuchsmuth,  the  spon- 
Iwncirrbagea  may  often  be  a%*erted  l>y  smart  purging  with 
salts,  and,  when  they  occur,  may  best  be  arrested  by  the  ad- 
ralioD  of  an  infusion  of  arnica,  or  ergot  in  doses  of  five  grains 
half  hour.  The  hemorrhages  which  follow  wounds  do  not  yield 
ilMlily  to  constitutional  measures,  and  in  these  cases  long-continued 
and  the  use  of  the  actual  cautery,  appear  to  be  the  most  prom- 
lode*  of  treatment.  The  existence  of  the  hemorrhagic  diathesis 
«f  eoQTse  be  a  contrarindication  to  the  performance  of  any  oi^era- 
latetriii|[  llie  aaa  of  the  knife;  it  is  somewhat  remarkable,  howeveri 
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that  cases  whicli  have  proved  fatal,  from  this  cause,  have  almost  inn- 
riabl)'  been  those  of  tnviiil  accidental  wounds,  or  of  such  slight  surreal 
procedures  as  tbe  extraction  of  a  tooth,  or  laiieing  the  gum, — the  on!j 
recorded  instance,  so  far  as  I  know,  of  the  hemorrhagic  diathesis  having 
caused  death  after  an  important  operation,  being  in  a  cose  of  litUotoroy 
reported  b>'  Mr,  Durham. 

Process  of  Nature  in  Arresting  Hemorrhage. — Before  entering 
upon  the  subject  of  the  treatment  of  arterial  hemorrhage,  it  will  be 
necessary  to  consider  briefly  the  process  adopted  by  nature  in  cloaing 
wounds  of  these  vessels,  a  process  which  the  surgeon  endeavors  to  imiUte 
by  the  appliances  of  art.  The  natural  means  by  which  arterial  wounds 
are  healed  have  been  experimentally  and  very  thoroughly  investigated 
by  I>r.  J,  F.  D.  Jones,  whose  monograph  on  the  subject  was  published 
about  sixty  years  ago,  since  which  time  very  little  if  an>i,hing  has  been 
added  to  our  information  concerning  the  matter.  The  temporary  m^nns 
employed  by  nature  to  arrest  hemorrhage  are  twofold:  (1)  the  forma- 
tion of  a  clot,  and  {*2)  the  contraction  and  retraction  of  the  cut  end  af 
the  vessel  itself.  The  formation  of  a  clot,  which  is  greatly  facilitated 
by  the  diminished  force  of  the  heart's  action  (one  of  the  constitutional 
effects  of  hemorrhage,  as  we  have  already  seen),  was  first  noticed  and 
its  importance  pointed  out  by  the  celebrated  French  surgeon  Petit,  in 
173L  This  distinguished  writer  described  an  external  clot  which  be 
called  vouvercle,f  and  an  internal  clot  which  he  called  boachon.  The  in* 
ternal  clot  is  somewhat  conical  in  form,  its  base  adhering  to  the  sides  of 
tlie  vessel  near  its  cut  extremity,  and  its  apex  reaching  upwards  usuaUjt* 
as  high  as  the  origin  of  the  lirst  anastomosing  branch.  It  is  foriae*1 
gradually,  and  having  served  its  temporary  purpose,  undergoes  contrac- 
tion and  partial  absorption,  and  eventuall^^  appears  to  form  a  portion  of 
the  fllirous  cord  into  which  a  closed  artery  is  converted*  The  contrac- 
tion of  a  divided  artery,  and  its  retraction  within  its  sheath,  begin  im- 
iiiediatel3^  upon  its  division  ;  this  step  of  the  process  was  first  indicate^d 
by  Morand  in  1730,  who  did  not  deny,  as  some  of  his  followers  hare 
done,  that  the  formation  of  a  clot  is  of  temporary  utility,  though  be 
clearly  declared  his  conviction  that  the  permanent  closure  of  the  vessel 
must  depend  upon  the  cicatrization  of  the  artery  itself.  The  retraction 
of  the  vessel  within  its  sheath  allows  the  blood  to  come  in  contact  with 
the  irregular  surface  of  the  latter,  and  thus  facilitates  the  formation  of 
the  external  coagulum,  while  its  contraction  as  regards  its  calibre  di* 
minishes  the  size  of  the  stream,  and  thus  tends  to  assist  the  formatio» 
of  the  internal  clot,  of  which  it  likewise  determines  the  shai)e.  Tbi^ 
contraction,  as  shown  by  Kirkland,  extends  to  tlie  origin  of  the  nearest 
anastomosing  branch.  The  permanent  means  by  which  a  divided  artery 
is  closed,  consist  in  the  union  of  the  cut  edges  b^^  the  developmeut  *^^ 
local  inflammatory  changes,  the  continued  contraction  of  the  walls  *^^ 
the  vessel  upon  the  internal  coagulum,  and  the  final  conversion  of  t.**^ 
lower  end  of  the  vessel  into  a  dense,  fibrous,  impervious  cord,  into  ^^ 
construction  of  which  a  certain  portion  of  the  internal  clot  appo^*^^ 
usually  to  enter.  The  exact  mode  in  which  the  cicatrization  of  the  ^^  ,_ 
extremity  of  the  vessel  is  effected,  is  variously  described  by  authors^  ^^ 
cording  to  the  several  views  entertained  as  to  the  nature  of  the  inflf^*^_ 
inatory  process  (see  Chap.  L).  Most  surgical  writers,  following  ^ 
Jones,  have  attributed  the  healing  of  divided  arteries  to  the  effusion  jj. 

plastic  matter  from  the  vam  i^amrum  ;  the  advocates  of  the  cellular  pi^  ^^ 
ology  consider  the  process  to  be  one  of  cell  proliferation  from  the  v^^^ 
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sePs  walls;  Prof.  Beale  and  Mr.  Lee  consider  the  union  to  be  due  to  the 
development  of  germinal  matter^  derived  from  the  white  corpuscles  of  the 
blood,  while  Billroth  (practically  returning  to  the  old  doctrine  of  Petit), 
attributes  the  healing  of  wounds  of  both  arteries  and  veins  to  the  or- 
ganization of  the  internal  eoagulum^  through  the  multiplication  of  the 
white  blood-corpuscles,  aided  perhaps  by  the  entrance  of  wandering  cells 
from  the  surrounding  tissues. 

Without  entering  into  a  discussion  of  this  question,  which  must  be 
considered  to  a  great  degree  one  of  purely  theoretical  interest,  I  may 
flay  that  whatever  be  the  method  by  which  injuries  of  other  tissues  are 
lepaired,  by  the  sibe  method,  in  all  probability,  are  wounds  of  arteries 
miited ;  and  this  method,  as  I  have  endeavored  to  show  in  previous 
chapters,  is  in  all  cases  by  means  of  that  natural  process  which,  for  want 
of  a  better  name,  we  call  inflammation.    We  may,  however,  from  what 
has  been  said,  derive  this  practical  lesson :  that  as  the  repair  of  an  artery 
after  injury  appears  to  require  the  co-operation  both  of  the  walls  of  the 
Tessel  and  of  the  contained  blood,  no  means  of  arresting  hemorrhage 
caD  be  looked  upon  as  philosophical,  which  ignores  the  efficiency  and 
attempts  to  dispense  with  the  aid  of  either  of  these  agents.    The  appli- 
cation of  this  remark  will  be  seen  directly,  when  I  come  to  speak  of  the 
local  means  of  treating  arterial  hemorrhage. 

The  changes  whicb  have  been  above  described  are  best  marked  in  the 
dosore  of  the  proximal  or  cardiac  end  of  a  divided  artery.  Those 
vhich  take  place  in  the  distal  extremity  are  the  same  in  kind,  though 
less  in  degree;  especially  is  this  the  case  as  regards  the  internal  coagu- 
lom,  which  in  the  distal  end  of  the  vessel  is  smaller  than  in  the  proxi- 
mal, and  indeed  in  some  cases  entirely  deficient ;  a  circumstance  which, 
as  pointed  out  by  Guthrie,  may  probably  account  for  a  fact  which  has 
long  been  recognized  by  surgeons,  that  secondary  hemorrhage  usually 
occurs  from  the  distal  extremity  of  a  wounded  vessel. 

In  the  case  of  partially  divided  arteries,  the  process  is  essentially  the 
same;  a  clot  forms  between  the  sheath  and  the  vessel  itself,  and  com- 
presses the  latter ;  this  pressure  may  likewise  be  aided  by  the  formation 
of  a  clot  in  the  external  wound.  The  permanent  closure  of  the  arterial 
incision  is  eflTected,  as  in  the  case  of  complete  division,  by  the  inflam- 
matory process.  Very  slight  wounds,  especially  if  longitudinal,  may 
close  without  the  calibre  of  the  artery  being  obliterated ;  if,  however, 
the  size  of  the  wound  be  equal  to  one-fourth  of  the  circumference  of  the 
Tessel,  the  latter  will  almost  inevitably  be  converted  into  an  impervious 
cord  at  the  seat  of  injury,  and  it  is  probable  that,  in  these  cases,  the 
healiog  process  is  assisted  by  the  formation  of  an  internal,  as  well  as  an 
external  coagulum.  When  such  a  wound  heals  without  the  obliteration 
of  the  calibre  of  the  artery,  the  inner  coats  of  the  latter  do  not  unite 
very  firmly,  and  an  aneurism  is  apt  to  be  subsequently  developed.  In 
an  artery  as  large  as  the  axillary  or  femoral,  it  may  be  stated,  in  general 
terms,  that  a  wound  of  one-fourth  of  the  circumference  of  the  vessel 
will,  if  untreated,  either  cause  death  by  hemorrhage,  or  give  rise  to  a 
traamatic  aneurism ;  in  the  rare  instances  in  which  neither  of  these  con- 
seqnences  ensues,  the  vessel  will,  in  healing,  be  converted  into  an  imper- 
vious fibrous  cord. 

Treatment  op  Arterial  Hemorrhage. 

The  treatment  of  arterial  hemorrhage  should  be  both  local  and  con- 
9titutionaL    The  oonstitutional  treatment  consists  in  keeping  the 
12 
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patient  quiet  in  a  recumbent  position,  and  in  avoiding  any  sudden  A^ 
vation  of  the  head  or  of  the  arms,  which  might  induce  fatal  sjnoofik 
Food  and  stimulants  should  be  cautiously  administered  in  small  quanH 
ties  at  a  time,  and,  if  there  be  vomiting,  may  be  given  by  enema.  OpioB 
should  be  freely  used,  and  is  a  most  valuable  remedy  in  these  caMft 
Drugs  adapted  to  increase  the  plasticity  of  the  blood,  suoh  as  the  mmfc 
ated  tincture  of  iron  or  the  acetate  of  lead,  may  be  administered,  oi 
ergot  may  be  used,  as  recommended  by  Wachsmuth  in  cases  of  thi 
hemorrhagic  diathesis.  As  a  last  resort,  transfusion  of  blood  shoold 
certainly  be  tried,  in  the  manner  and  with  the  precautions  recommended 
in  Chapter  lY.  The  statistics  of  this  operation  in  cases  of  hemorrhagic 
as  given  by  Landois,  are  very  favorable,  99  cases  having  afforded  not  leu 
than  65  recoveries,  while  11  of  the  31  fatal  cases  (the  result  in  3  wil 
doubtful)  were  moribund  at  the  time  transfusion  was  practised.  For  tbi 
ansemia  left  after  recovery  from  the  primary  effects  of  hemorrhage,  a  loii| 
course  of  tonics,  and  especially  of  the  preparations  of  iron,  may  be  r» 
quired.  The  loss  of  blood  in  some  cases  is  never  entirely  repaired 
during  life,  the  patient  remaining  permanently  blanched,  though  other 
wise  apparently  in  good  health;  or  the  debility  resulting  from  hemoi^ 
rhage  may  act  as  a  predisposing  cause  for  the  occurrence  of  tuberculoeli 
or  other  morbid  condition.  The  local  treatment  of  arterial  bleeding 
consists  in  the  adoption  of  various  measures,  whicn  may  be  either  of  a 
temporary^  or  of  a  permanent  nature.  Hemorrhage  from  a  wounded 
artery  may  be  temporarily  checked  by  pressure.  This  may  be  applied 
directly  at  the  seat  of  injury,  or  indirectly  upon  the  main  artery  of  thi 
part,  at  a  point  between  the  wound  and  the  centre  of  the  circulation. 
In  the  latter  case  compression  is  usually  best  exercised  by  the  applic* 
tion  of  the  tourniquet,  the  various  forms  of,  and  the  modes  of  using  which 
instrument  have  been  sufficiently  described  in  a  previous  chapter.  In 
dealing  with  certain  arteries,  as  the  subclavian,  to  which  a  tourniquet 
cannot  be  applied,  effectual  pressure  may  be  made  with  the  handle  of  a 
large  key  (previously  wrapped,  so  as  to  protect  the  skin),  or  othei 
suitable  implement;  or  if  the  clavicle  be  much  displaced — as  by  an 
aneurismal  tumor — Syme's  plan  might  be  employed,  which  consists  in 
making  an  incision  in  the  line  of  the  artery,  upon  which  direct  pressure 
is  then  made  by  introducing  the  finger  through  the  wound.  For  the 
permanent  arrest  of  arterial  hemorrhage,  the  surgeon  may  have  recourse 
to  the  use  of — 1,  cold;  2, position;  B^ pressure;  4,  styptics;  6,  cauteriza^ 
tion;  6,  torsion;  'T,  ligation]  or  8,  acupressure, 

1.  Gold  is  an  efficient  means  of  arresting  hemorrhage  from  manj 
vessels  of  small  calibre.  In  some  cases  the  presence  of  clotted  blood  in 
a  wound  appears  to  encourage  further  bleeding  by  acting  just  as  a  warm 
poultice  would  do,  and  the  surgeon  often  finds  that,  upon  sweeping 
away  the  clots  and  exposing  the  wound  to  the  air,  the  hemorrhage  ceases 
spontaneously.  Hemorrhage  from  small  vessels  may  often  be  arrested 
by  pouring  a  stream  of  cold  water  over  the  part,  or  if  the  bleeding  come 
from  one  of  the  mucous  outlets  of  the  body,  as  the  mouth,  nostrils^ 
rectum,  or  vagina,  by  introducing  small  pieces  of  ice.  Care  must  be 
taken,  however,  in  the  use  of  cold,  not  to  continue  its  application  toe 
long,  lest  injurious  depression  or  even  sloughing  should  ensue. 

2.  Position  may  often  be  usefully  employed  to  arrest,  or,  at  any  rate, 
to  assist  in  arresting  arterial  hemorrhage.  If  the  wound  be  in  the  lower 
limb,  the  part  should  be  elevated  by  means  of  pillows  or  an  inclined 
plane,  so  that,  by  the  laws  of  hydraulics,  the  force  of  the  circulation  in 
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ed  part  may  be  diminished,  and  an  opportUDity  given  for  the 
tnee  of  the  nattiral  procesees  of  repair.  The  same  plun  may  be 
h\  for  wouDds  of  the  upper  extremity;  while  in  treating  wounds  of 
irt«rleft  of  the  forearm  or  of  the  palmar  arch,  it  will  be  found 
dnatageous  to  forcibly  flex  the  elbow — a  modification  of  Hart's  method 
ftlfttiog  aneurism,  which  has  afforded  good  results  ou  more  than  one 
on. 

3.  Pressure,  which,  as  we  have  seen,  is  the  common  mode  of  tempo- 

iriljrcbecking  hemorrhage,  may  be  also  eflk-iently  used  for  its  permanent 

It  may  be  applied  directly  to  the  bleeding  point  by  means  of 

rgrtdoaUKl  compress,  or  by  the  use  of  serre!incs,or  of  small  forceps; 

l«r  xfiiirecihj^  by  bandaging  the  limb  and  flexing  the  proximal  joint  over 

k  roller,  or  in  the  case  of  bleeding  from  cavities,  by  plugging  the  part 

tttib  liot  or  compreased  sponge.    Sometimes  pressure  may  be  efficiently 

li|>plled  by  means  of  a  weight,  as  a  bag  of  shot,  or  even  loose  shot,  as  was 

Jodeia  I>r.  Smyth's  remarkable  case  of  successful  ligation  of  the  inno- 

'  ik  artery,  which  will  be  again  referred  to.    The  graduated  compress 

i  mtde  by  laying  together  a  number  of  pledgets  of  lint  of  gradually 

iSiDg  dimensions,  so  that  when  completed  the  mass  has  the  form  of 

tiBtCTted  cone  about  an  inch  in  height;  the  apex  of  this  cone  is  ap- 

l  directly  opon  the  bleeding  point,  all  clots  having  l>een  previously 

Boitd  from  the  wound,  and  the  compress  is  held  in  place  by  adhesive 

.ri|w,  while  firm  pressure  is  made  upon  it  by  means  of  a  piece  of  cork 

'  QH*tal«  seen  red  with  a  bandage.     In  positions  where  the  proximity 

ft  botte  gives  a  firm  substance  against  which  the  vessel  may  be  com- 

i,  as  in  the  case  of  wounds  of  the  temporal  artery,  this  will  be 

fatndi  very  elDcieut  mode  of  controlling  hemorrhage. 

*'  StTptlos. — These  agents,  when  employed  alone,  are  not  of  much 
HBcexoqit  in  checking  capillary  oozing  or  the  bleeding  from  very  small 
*»iei«.  The  mmplest  and  most  convenient  is  ordinary  diluted  alcohol, 
ihfi  n  ?it  of  which  in  operations  has  already  been  adverted  to. 

Tie  <^,  Pagliari,  which  has  a  good  deal  of  reputation,  particularly 

tt«mf  French  sorgeons,  contains  alum  and  benzoic  acid,  and  certainly 
9mm  in  inline  cases  to  answer  a  very  good  purpose.  Among  tlic  more 
|9*trM  ityptica  may  be  especially  mentioned  the  perch loridc  of  iron, 
ii itliitaoee,  in  solution,  or  in  the  form  of  the  mnriated  tincture,  and 
^  |)iniilplimte,  or  Mongers  salt.  The  latter^  in  particular,  is  undoubt- 
*.iih.  "-"r  powerful  agent,  and,  when  properly  used,  capable  of  serving 
I  end;  its  indiscriminate  employment  in  all  cases  of  surgical 
^^raomjage  lia§,  however,  been  productive  of  a  great  deal  of  harm,  not 
^jm  4iPcottnt  of  its  effect  in  hindering  primary  union,  but  because 
^n  !'  its  action,  and  the  facility  with  which  it  can  be  applied, 

^'f*  oeed  Hiexpericnced  practitioners  to  neglect  less  easy  but 

■wi  1^  of  suppressing  arterial  bleeding. 

h  />r«**p^ure,  styptics  are  more  valuable  than  by 

dfw;  by  appiying  the  styptic  upon  the  apex  of  the  graduated 
.  I,  Oft  lo  the  case  of  hemorrhage  from  deep  fistulous  wounds  or 
'^VIk  amoous  outlets  of  the  body,  by  plugging  the  cavity  with  lint 
9f  tpQoge  so^dted  in  the  styptic,  a  very  powerful  impression  may  be  pro- 
^9m^  la  n  very  interesting  if  inconclusive  paper,  published  in  the 
^^rrimm  Jmimal  of  Medical  Sciences  for  October,  1S65,  Dr.  J.  M.  Hoi- 
^••ly  idrocatea  the  employment  of  styptics,  with  pressure,  in  cases  of 
•••wlift  hemorrhage  from  gunshot  wounds,  as  often  preferable  to  the 
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use  of  the  ligature ;  and  though,  of  course,  a  practice  founded  on  uni- 
versal experience  is  not  to  be  revolutionized  by  the  record  of  a  few  ex- 
ceptional cases  met  with  by  any  individual,  still  the  instances  mentioned 
by  Dr.  Holloway  are  of  much  interest,  as  showing  that  these  means  may 
occasion  all}*  prove  successful  even  iu  dealing  with  such  a  large  artery  as 
the  axillary. 

5.  Cauterization  with  a  hot  iron  was,  until  within  a  comparatively 
short  period,  the  principal  means  of  arresting  arterial  bleeding  at  the 
command  of  the  surgeon.  Although  the  ligature  was  re-invented  and 
powerfully'  advocated  b}'  the  illustrious  Pari^,  in  the  middle  of  the  six- 
teenth century,  it  was  not  generally  adopted  for  a  long  time  subsequently, 
and  we  learn  from  the  writings  of  Sharpe,  of  Guy's  Hospital,  only  a  little 
more  than  one  hundred  years  ago,  that  even  in  his  time  the  cautery  and 
styptics  were  still  preferred  to  the  ligature,  by  many  surgeons  not  only 
on  the  Continent,  but  even  in  some  parts  of  England.  Although  no 
surgeon  at  the  present  day,  probably,  would  use  the  hot  iron  in  any  case 
in  which  a  ligature  could  be  applied,  there  are  some  circumstances  under 
which  the  cautery  must  still  be  resorted  to ;  in  some  operations  about 
the  jaws,  and  in  other  cases  in  which,  from  the  position  of  the  bleeding 
vessel,  or  from  the  condition  of  the  surrounding  tissues,  other  modes  of 
controlling  hemorrhage  are  not  available,  or  fail  upon  trial,  the  hot  iron 
is  a  valuable  application.  The  various  forms  of  the  cautery  have  already 
been  described  and  figured  in  the  chapter  on  Idinor  Surgerj',  and  it  will 
be  sufficient  to  add  here  that  when  used  for  hemorrhage,  as  it  is  the  co- 
agulant and  not  the  destructive  effect  that  is  needed,  the  temperature  of 
the  iron  should  not  be  raised  above  a  black  heat, 

6.  Torsion,  as  a  means  of  controlling  the  hemorrhage  from  cut  arte- 
ries, was  known  to  the  ancients,  but  subsequentlj'  passed  through  a  long 
period  of  oblivion,  having  been  revived  in  the  early  part  of  this  century, 
principally  by  the  efforts  of  French  and  German  surgeons,  among  whom 
may  be  specially  named  Amussat,  Yelpeau,  and  Fricke.  Since  then 
torsion  has  been  occasionally  used  by  surgeons,  generally  in  dealing 
with  small  arteries ;  but  the  practice  has  within  a  very  few  years  received 
a  fresh  impulse,  and  is  now  strongly  advocated  by  several  writers  as  a 
mode  of  treatment  applicable  to  vessels  of  all  sizes  ;  this  movement  has 
been  most  actively  participated  in  by  Prof.  Syme,  of  Edinburgh,  Prof. 
Humphrey,  of  Cambridge,  and  Messrs.  Bryant  and  Forster,  of  Guy's  Hos- 
pital, London.  Torsion  may  be  practised  in  several  ways:  Syme  and 
Humphrey,  following  Amussat,  draw  the  extremity  of  the  artery  out 
from  its  sheath,  and  twist  it  until  it  is  twisted  off;  the  surgeons  of 
Guy's  Hospital,  on  the  other  hand,  adopt  Yelpeau's  plan  of  leaving 
the  twisted  end  attached,  that  it  may  give  additional  security  by  acting 
as  a  mechanical  plug.  Free  torsion  (that  is,  with  a  single  pair  of  for- 
ceps) is  recommended  b}'  Bryant  for  vessels  of  moderate  size,  and  for 
all  vessels  in  the  extremities ;  limited  torsion  (in  which  the  vessel  is 
grasped  with  one  pair  of  forceps  and  twisted  with  another,  as  shown  in 
Fig.  77),  for  such  arteries  as  are  large  and  loosely  connected.  When  it 
is  not  intended  to  twist  off  the  end  of  the  vessel,  the  number  of  turns 
should  vary  from  six  to  eight,  according  to  the  size  of  the  artery.  The 
mechanism  of  torsion  is  as  follows :  the  inner  and  middle  coats  are  lace- 
rated and  curl  upon  themselves,  forming  a  nidus  for  the  coagulation  of 
blood,  just  as  after  ligation,  or  in  tiie  ordinary  natural  process  of  repair 
already  described ;  the  external  coat  is  twisted  into  a  cord,  which  serves 
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temporarily  as  a  mechanical  plug,  and  is  eventually  surrounded  by  lymph 
and  incbrporated  with  the  adjoining  tissues,  or  more  commonly  separated 
and  thrown  off  by  sloughing,  just  as  the  end  of  a  vessel  which  has  been 
submitted  to  the  ligature.    The  artery  is  permanently  closed  by  the  in- 

Fig.  77. 


Limited  torsion. 

flammatory  process,  at  the  point  at  which  the  middle  and  inner  coats  have 
given  way.  Torsion  has  now  been  so  often  successfully  applied,  even 
to  large  vessels,  that  it  cannot,  I  think,  any  longer  reasonably  be  doubted 
that  it  is  an  effectual  mode  of  controlling  hemorrhage;  it  is,  according 
to  Forster  and  H.  Lee,  even  more  applicable  to  large  vessels  than  to 
mall.  I  do  not  see,  however,  that  it  is  at  all  a  better  mode  than  liga- 
tioD,  nor,  I  think,  does  it  equal  the  latter  in  safety  ;  this  point  will  be 
again  refeiTed  to  after  I  have  described  the  remaining  modes  of  con- 
trolling hemorrhage,  ligation,  and  acupressure.  A  modification  of  the 
ordinary  mode  of  effecting  torsion  has  been  recently  suggested  by  Dr. 
S.  Fleet  Speir,  of  New  York,  who  employs  an  instrument  which  he  calls 
the  ^^  artery  conatrictor^^'  its  action  somewhat  resembles  that  of  the 
fcraseur,  and  it  is  designed  to  sever  the  internal  and  middle  coats  of  the 
artery,  thus  allowing  their  invagination  within  the  external  coat,  which  is 
corrugated  but  not  divided.  The  instrument  is  removed  as  soon  as 
this  has  been  accomplished. 

T.  Ligation. — The  use  of  the  ligature,  though  apparently  known  to 
the  ancients,  was  afterwards  completely  forgotten,  so  that  its  introduc- 
tion into  surgery  by  Par^,  in  the  sixteenth  centurj',  has  all  the  merit  of 
an  original  discovery.  It  was  not,  however,  until  long  after  Park's  time 
that  the  use  of  the  ligature  became  universal,  or  indeed  general ;  and  the 
reason  for  this  appears  to  have  been  not  so  much  on  account  of  innate 
obstinacy  on  the  part  of  surgeons,  as  because  the  natural  process  by  which 
hemorrhage  is  arrested  not  being  understood,  and  ligation  being  conse- 
qoentiy  practised  in  a  very  defective  manner,  its  results  were  corre- 
spondingly unsatisfactory.  The  ligature,  as  now  used,  is,  I  believe,  when 
applicable,  the  very  best  method  of  checking  arterial  hemorrhage.  The 
form  indstructure  of  the  ligature,  and  its  mode  of  application  to  the  open 
ende  of  vessels,  have  already  been  described  (page  98),  and  need  not  be 
again  adverted  to.  When  it  is  necessary  to  secure  an  artery  in  its  con- 
tuiQit3*,the  ligature  may  be  most  conveniently  passed  beneath  the  vessel 
by  means  of  an  aneurismal  needle  (Fig.  78),  or  even  an  ordinary  curved 
needle,  or  an  eyed  probe.  The  mechanism  of  the  ligature  in  controlling 
hemorrhage  is  now  well  understood  (thanks  to  the  investigations  of  Dr. 
Jones),  and  the  rules  for  its  application  thoroughly  established.  The 
niuBtrious  John  Hunter,  even,  did  not  appreciate  the  mode  of  action  of 
the  ligature,  and  accordingly  we  find  that  in  his  operations  for  aneurism 
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he  did  not  draw  the  noose  tight,  fearing  to  weaken  the  coats  of  thfe 
vessel — thus,  as  Dr.  Jones  subsequently  showed,  defeating  the 
object  sought  to  be  attained.  The  ligature  should  be  applied  with  su 
cient  force  to  divide,  smoothly  and  evenly,  the  inner  and  middle  < 
of  the  artery,  while  the  outer  coat  is  constricted  within  the  noose,  b 
tying  the  larger  vessels,  the  giving  way  of  the  inner  tunics  of  the  arteij 
is  sometimes  distinctly  perceptible  to  the  surgeon.  The  divided  innir 
coats  curl  upon  themselves,  and  assist  the  formation  of  an  internal  oo- 
agulum,  while  the  artery  is  permanently  sealed  by  the  occurrence  ni 

Fig.  78. 


AnearUmal  needle,  armed  with  a  ligature. 

inflammatory  changes,  just  as  in  the  natural  haemostatic  process  already 
described.  The  noose  of  the  ligature  is  gradually  loosened  by  ulcen^ 
tion,  and  finally  cuts  its  way  through,  or  comes  out  bringing  with  it  the 
constricted  portion  of  the  external  arterial  coat.  The  clot  which  is 
formed  on  the  distal  side  of  the  ligature  is  usually  smaller  than  that 
on  its  proximal  side;  in  some  cases  one  or  even  both  clots  maybe 
absent,  and  yet  the  artery  be  securely  closed,  which  shows  that  the  fo^ 
mation  of  a  clot,  though  of  great  assistance,  is  not  in  all  cases  absolutely 
essential  for  the  success  of  the  ligature.  Dr.  B.  Howard,  of  New  York, 
has  published  some  experiments  to  show  that  it  is  not  invariably  neces- 
sary to  draw  the  ligature  so  tight  as  to  divide  the  inner  coats,  bat 
that  mere  narrowing  of  the  arterial  tube  with  a  loose  ligature,  is  sufll- 
cieut  sometimes  to  secure  obliteration  of  the  vessel.  This  (which  is  a 
revival  of  the  teaching  of  Scarpa)  was  indeed  known  from  the  cases  oi 
Hunter,  who,  as  we  have  seen,  did  not  tighten  his  ligatures  in  operating 
for  aneurism ;  but  I  am  not  aware  of  any  clinical  facts  which  show  that 
a  loose  ligature  has  any  superiority  over  a  tight  one,  while  the  universal 
experience  of  surgeons  is  that  it  is  less  safe,  and  has  the  additional 
disadvantage  of  not  coming  away  so  readily  as  one  which  is  tightly 
drawn. 

The  best  material  for  a  ligature  is,  as  has  been  already  said,  ordinary  fine 
whip-cord  or  silk.  Various  attempts  have  been  made  from  time  to  time 
to  substitute  other  materials  which  it  has  been  supposed  would  produce 
less  irritation  and  might  become  encysted  or  absorbed.  Thus  Sir  AsUey 
Cooper  and  Dr.  Physick  made  use  of  animal  ligatures^  catgut  or  some 
similar  substance, and  this  practice  has  since  been  occasionally  adopted  by 
other  surgeons.  Metallic  ligatures  were  employed  in  a  series  of  experi- 
ments on  the  lower  animals  by  Dr.  Levert,  of  Alabama,  about  forty  years 
ago,  and  since  then  have  been  occasionally  used  in  operations  on  the 
human  subject.  Dr.  Levert  found  that  wire  ligatures  tightly  secured 
around  the  arteries  of  dogs,  produced  obliteration  of  the  vessels,  and  that 
when  both  ends  of  the  ligature  were  cut  short,  the  loop  became  encysted, 
and  remained  in  the  wound  an  indefinite  time  without  producing  irrita- 
tion.   Similar  results  have  been  since  obtained  by  Sir  J.  Y.  Simpson  and 
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others.  Dr.  Howard,  on  the  other  hatid,  finds  that  wire  ligatures,  if 
drawn  tight,  prodace  marked  inflammation  and  suppuration  around 
the  seat  of  ligation,  and  therefore  recommends  the  use  of  loose  wire 
ligatures.  Metallic  ligature  threads  have  now  been  used  a  sufficient 
number  of  times  in  operations  on  the  human  subject,  to  warrant  the 
belief  that  they  are  safe  agents,  and  may  properly  be  applied  in  cases  in 
which  it  is  desirable  to  leave  the  noose  in  sith  and  close  the  wound  over 
it,  as  in  certain  operations  upon  the  abdominal  cavity :  even  in  these 
cases,  however,  it  is  doubtful  if  the  antiseptic  short-cut  ligature  of  Prof. 
Lister  would  not  answer  a  still  better  purpose. 

Rules  for  Ligating  Wounded  Arteries. — In  the  application  of  ligatures 
to  wounded  arteries,  there  are  certain  rules  which  should  be  indelibly 
impressed  upon  the  surgeon's  mind :  these  are — 

1.  In  cases  of  primary  hemorrhage^  no  operation  Aiould  he  performed 
upon  an  artery^  unless  it  is  at  the  moment  actually  bleeding.  In  cases 
of  necondary  hemorrhage,  a  different  practice  should  be  adopted,  as 
will  be  presently  seen:  but  in  dealing  with  a  recently  wounded  artery, 
if  hemorrhage  have  ceased,  the  surgeon  as  a  rule  should  not  interfere, 
because  (1)  there  is  a  fair  prospect  that  the  bleeding  will  not  return ;  (2) 
the  prolMibility  of  discovering  the  source  of  hemorrhage  is  much  less, 
when  there  is  no  stream  of  blood  to  point  the  surgeon's  way,  and  (3)  the 
incisions  and  manipulations  which  would  be  necessary  in  searching  for 
the  arterial  wound  would  be  a  positive  injury  which  would  more  than 
connterbalance  any  benefit  that  might  probably  be  obtained.  In  certain 
exceptional  cases,  however,  the  surgeon  should  not  hesitate  to  apply  a 
ligature  even  under  these  circumstances;  for  instance,  if  an  artery  were 
seen  pulsating  in  a  wound,  it  would  be  right  to  tie  it  even  though  it  did 
not  bleed,  for  in  such  a  case  the  ligature  could  do  no  harm,  and  might 
pie?ent  a  great  deal  of  subsequent  mischief;  again,  if  a  patient  were 
likely,  for  any  reason,  to  be  subjected  to  unusual  risk  of  secondary 
hemorrhage,  as,  for  instance,  if  it  were  necessary  for  him  to  be  trans- 
ported to  a  distance,  or  if  he  were  threatened  with  the  invasion  of  de- 
lirium tremens,  it  might  be  proper  to  choose  the  lesser  evil,  and  search 
for  the  wounded  vessel,  that  it  might  be  secured  by  a  ligature.  Under 
iny  circumstances  the  patient  should  be  constantly'  watched,  and  if  the 
wound  were  in  an  extremity,  it  would  be  right  to  apply  a  provisional 
tourniquet,  so  that  in  case  of  secondary  hemorrhage,  all  unnecessary 
loss  of  blood  might  be  prevented. 

2.  In  applying  a  ligature  to  a  wounded  artery^  the  surgeon  should  cut 
iownupon  it  directly  at  the  point  from  which  it  hleedSy  and  secure  the  ves- 
se2  in  die  wound.  This  rule  and  the  next  were  clearly  laid  down  by  John 
Ben,  and  most  powerfully  enforced  by  Guthrie,  and  yet,  it  is  to  be  feared, 
are,  even  at  the  present  day,  too  often  practically  ignored  by  operators. 
There  are  two  principal  reasons  why  this  rule  should  be  considered  invari- 
able: (1)  because  it  is  often  impossible  to  tell  what  vessel  is  wounded,  until 
it  is  exposed  in  the  wound  itself;  and  (2)  because,  even  if  this  point  could 
be  determined,  ligature  of  the  main  trunk  above  the  wound  would,  in  a 
vast  number  if  not  in  the  majority  of  cases,  fail  to  arrest  the  bleeding. 
Thus  it  has  happened  that  the  superficial  femoral  artery  has  been  tied  for 
arterial  hemorrhage  from  a  wound  of  the  thigh,  and,  bleeding  continuing 
or  recurring,  it  has  been  subsequently  discovered  that  it  was  a  branch  of 
the  profunda  that  was  wounded ;  or  the  subclavian  has  been  tied  for  sup- 
posed wound  of  the  axillary  artery,  when  the  hemorrhage  really  came 
from  the  long  thoracic.    Again,  if  the  main  trunk  be  tied,  the  collateral 
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circalation  being  quickly  established,  secondary  hemorrhage  is  extrenM^ 
apt  to  occur  from  the  distal  side  of  the  arterial  wound ;  or  if  there  lii 
collateral  branches  given  off  between  the  point  of  ligation  and  the  wonaL* 
bleeding  may  occur  even  from  the  proximal  side  of  the  latter,  when,  W 
a  second  ligature  be  applied  in  the  wound,  the  double  obstruction  wS 
(at  least  in  the  lower  extremity)  almost  invariably  cause  gangrene  of  thi 
limb.  Still  further,  deligation  of  the  main  trunk  exposes  the  patient  Bonth 
times  to  additional  danger ;  thus.  Listen  having  tied  the  external  iliac  te 
wound  of  a  small  branch  of  the  common  femoral,  the  patient  died  it 
peritonitis,  a  cause  of  death,  it  will  be  observed,  which  was  directly  oobf 
nected  with  the  operation,  and  entirely  independent  of  the  original  injuiy. 
For  these  reasons,  then,  viz.,  that  bj'  this  method  only  can  the  actmil 
source  of  hemorrhage  be  determined ;  that  thus  only  can  probable  seoii- 
rity  be  afforded  against  secondary  bleeding ;  that  if  secondary  hemoit 
rhage  should  occur,  this  plan  does  not  put  out  of  the  question  furthtf 
treatment;  and  that  this  plan  does  not  entail  any  additional  risk  upon  tlie 
patient,  the  rule  should  be  invariable,  that,  whenever  practicable^  a  bleed' 
ing  artery  should  be  directly  cut  down  upon^  and  tied  where  it  bleeds.  la 
doing  this,  the  surgeon  should  usually  take  the  original  wound  as  the 
guide  for  his  incisions ;  should,  however,  the  wound  be  very  deep,  it  may 
be  more  convenient  to  reach  the  source  of  hemorrhage  by  making  a  counter- 
incision  in  the  course  of  the  vessels,  cutting  upon  the  end  of  a  probe 
introduced  to  the  bottom  of  the  wound.  Hemorrhage  during  the  oper^ 
tion  should  be  guarded  against  by  the  use  of  a  tourniquet,  where  this  in- 
strument is  applicable,  or  by  pressure  made  by  an  assistant  on  the  main 
trunk ;  in  situations  where  this  is  impracticable,  the  surgeon  should  in- 
troduce one  or  two  fingers  into  the  wound,  so  as  to  compress  the  bleed- 
ing vessel  while  making  the  necessary  incisions.  This  rule  of  tying  an 
artery  where  it  bleeds  holds  good  for  both  primary  and  secondary  hemor- 
rhage ;  no  mattdr  what  the  condition  of  the  wound  may  be,  so  long  as 
there  is  a  wound,  it  should  be  freely  enlarged,  and  the  vessel  secured  at 
the  point  whence  the  blood  issues.  This  is  often  a  difficult  and  tedious 
proceeding,  particularly  in  wounds  that  are  swollen  and  granulating,  bat 
it  is  a  proceeding  that  the  surgeon  should  consider  imperative,  when  tiie 
occasion  arises;  and  it  is  surely  very  reprehensible  for  any  operator,  in 
Tiew  of  the  vast  accumulation  of  recorded  experience  on  the  subject  from 
both  civil  and  military  practice,  to  persist  in  cases  of  arterial  hemorrhage 
in  tying  the  main  trunk  of  a  limb,  merely  because  it  is  easier  than  to  tie 
the  vessel  in  the  wound,  or,  still  worse,  because  it  enables  him  to  perform 
what  is  considered  a  more  important  operation. 

3.  A  third  rule,  and  one  closely  connected  with  the  preceding,  is 
that  two  ligatures  should  be  applied,  one  to  each  end  of  the  artery  if  it 
be  completely  divided^  and  one  on  each  side  of  the  wound,  if  the  latter 
have  not  completely  severed  the  coats  of  the  vessel.  The  reason  for  this 
rule  is  obvious:  in  many  parts  of  the  body  the  arterial  anastomosis  is 
so  free  that  a  ligature  to  the  proximal  side  alone  will  not  even  tempo- 
rarily arrest  the  bleeding,  the  current  of  blood  being  immediately  carried 
around  to  the  distal  extremity;  in  other  cases,  though  a  proximal  liga- 
ture may  serve  to  check  the  hemorrhage  for  a  short  time,  as  soon  as  the 
collateral  circulation  is  fully  established,  bleeding  will  again  begin  from 
the  distal  end  of  the  vessel.  If,  as  sometimes  happens,  the  distal  ex- 
tremity of  the  vessel  be  so  retracted  and  surrounded  by  the  adjoining 
tissues,  that  it  cannot  be  found  even  after  long  and  careful  search,  the 
surgeon  may  plug  the  wound  with  a  graduated  compress,  the  apex  of 
which  is  imbued  with  the  solution  of  the  persulphate  of  iron,  and  good 
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lesolts  may  be  hoped  for  from  this  proceeding;  but,  whenever  it  is 
practicable,  the  distal,  as  well  as  the  proximal  end  of  the  vessel,  should 
QDqaestioDably  be  tied.  If  a  large  arterial  branch  be  wounded  immedi- 
atdy  below  its  origin,  it  is  safer  to  regard  the  injury  as  one  of  the  main 
tmk,  and  apply  ligatures  immediately  above  and  below  the  origin  of 
the  branch,  as  well  as  on  the  distal  side  of  the  wound  in  the  latter;  so, 
on  the  other  hand,  if  a  large  branch  be  given  off  immediatel}^  above  or 
below  an  arterial  wound,  it  is  proper,  after  tying  the  injured  vessel  in 
the  usual  way,  to  apply  an  additional  ligature  to  the  branch.  If  this 
should  not  be  done,  there  would  be  risk  of  secondary  hemorrhage  from 
deficiency  of  the  internal  coagulum,  which,  as  has  been  mentioned,  ex- 
tends only  as  far  as  the  nearest  anastomosing  vessel. 

There  are,  it  is  true,  a  certain  number  of  cases  on  record,  in  which  the 
proximal  ligature  alone,  or  even  the  ligature  of  the  main  trunk  at  a 
distance  from  the  wound,  has  arrested  hemorrhage,  which  has  not  re- 
eorred;  but  such  cases  are  quite  exceptional,  and  in  no  degree  invalidate 
the  force  of  this  and  the  preceding  rule  of  treatment,  which  might  well  be 
called  golden  rules. 

4.  However  desirable  it  may  be  to  tie  a  bleeding  vessel  in  the  wound, 
in  certain  situations  it  is  impossible  to  do  so;  thus,  in  the  case  of  wounds 
which  penetrate  the  floor  of  the  month,  dividing  branches  of  the  external 
carotid,  or  in  cases  of  hemorrhage  into  the  mouth  from  the  internal 
carotid,  or  within  the  pelvis  from  branches  of  the  internal  iliac,  it  is  mani- 
festly impossible  to  reach  the  seat  of  the  wound,  and  the  surgeon's  only 
resource  is  to  tie  the  main  trunk.  Again,  in  cases  of  secondary  hemor- 
rhage from  wounds  of  the  palmar  arches,  it  may  be  necessary  to  deviate 
irom  the  ordinary  rule,  and  tie  either  the  brachial,  or  the  radial  and  ulnar 
arteries. 

Application  of  Ligatures  in  the  Continuity  of  Arteries, — In  apply- 
mg  a  ligature  in  the  continuity  of  an  artery,  whether  at  the  seat  of 
wound  or  at  a  higher  point,  or  in  the  Hunterian  operation  for  aneurism, 
the  sargeon  is  guided  in  making  his  incisions  by  the  lines  which  he 
knows  to  correspond  with  the  general  course  of  the  vessel.  If  there  be 
a  woimd,  that  should,  of  course,  be  the  starting-point  for  the  incision, 
hut  in  other  cases  the  operator  must  rely  upon  the  pulsation  of  the 
vessel  if  that  can  be  felt,  and  if  not,  upon  his  general  anatomical  know- 
ledge as  to  the  course  of  the  artery.    It  is  well,  especially  when  the 

Pig.  79. 


Grooved  director. 

uterj  lies  deeply,  to  make  the  incision,  as  recommended  by  Hargrave 
•ndSkey,  somewhat  obliquely  to  the  course  of  the  vessel,  which  can  thus 
he  more  readily  found  than  if  the  incision  were  directly  in  its  line.  The 
skin  and  superficial  fascia  may  be  divided  by  the  first  strbke  of  the  knife, 
but  afterwards  the  surgeon  should  proceed  with  great  caution,  taking  up 
^h  successive  layer  of  tissue  with  delicate  forceps,  and  making  a  slight 
notch  for  the  introduction  of  a  grooved  director  (Fig.  79),  upon  which 
the  layer  is  then  carefully  divided  from  below  upwards.  When  the  sheath 
of  the  vessel  is  reached,  the  surgeon  picks  it  up  in  the  same  way  with. 
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Exposure  and  dlrision  of  the  arterUl  sheath. 


forceps  (Fig.  80),  and  makes  an  opening  just  sufficient  to  allow  the  passagt 
of  the  needle  which  bears  the  ligature.  This  is  then  delicately  introdnoei 
between  the  artery  and  vein,  and  very  cautiously  brought  around  tte' 

former  so  as  to  include  iio» 
^S-  80.  thing  except  the  vessel  itseUL 

The  point  of  the  needle,  whkh 
must  be  well  ground  dowm 
and  rounded,  is  then  teaxei 
through  the  opening  in  thi 
sheath  (Fig.  81),  a  prooeit 
which  may  be  facilitated  by  a 
gentle  touch  with  the  knift^ 
one  end  of  the  ligature  draim 
out,  and  the  other  drawn 
backwards  with  the  needlSi 
which  must  be  withdrawn  m 
gently  as  it  was  introduced. 
The  operation  is  completed 
by  tying  the  artery  firmly 
and  tightly  with  the  reel^ 
knot,  and  bringing  both  ends 
of  the  ligature  out  at  the 
wound,  which  is  closed  with 
sutures  and  lightly  dressed. 
If  any  small  arterial  branch  should  be  cut  during  the  operation,  it 
should  be  twisted  or  tied,  taking  care  to  secure  both  ends ;  the  chief 
precautions  to  be  observed  in  passing  the  needle  are  not  to  wound  the 
vein,  and  not  to  include  the  latter  or  any  portion  of  it,  or  a  nerve,  in  the 

noose  of  the  ligature.  Entanglement 
of  the  vein  would  be  very  apt  to 
cause  phlebitis  or  gangrene,  while 
ligature  of  the  nerve  would  at  least 
give  unnecessary  pain,  and  might 
possibly  expose  the  patient  to  the 
nsk  of  tetanus.  It  would  likewise 
cause  paralysis  of  the  parts  below, 
which  in  some  situations  might  be 
productive  of  very  grave  conse- 
quences. If,  in  passing  the  needle, 
there  should  be  a  gush  of  blood,  more 
in  quantity  than  could  be  accounted 
for  by  the  separation  of  the  sheath, 
making  it  probable  that  the  vein 
had  been  punctured,  the  surgeon 
should  either  suspend  the  operation  and  apply  pressure,  or  should  ex- 
tend his  incision  and  reapply  the  ligature  at  a  higher  point.  To  allow 
a  ligature  to  remain  which  passed  partially  through  a  vein,  would  be 
equivalent  to  forming  a  seton  through  that  vessel,  and  would  certainly 
expose  the  patient  to  the  risks  of  phlebitis,  thrombosis,  gangrene,  and, 
possibly,  embolism  and  secondary  pyaemia.  It  is  almost  needless  to  say 
that  the  surgeon  should  be  careful  not  to  miss  the  artery,  and  tie  instead 
a  nerve  or  even  a  portion  of  condensed  fascia,  an  accident  which  has 
occasionally  happened  in  the  hands  of  the  most  skilful  operators.  If  the 
artery  be  very  superficial,  the  surgeon  should  be  correspondingly  careful 
not  to  go  too  deeply  in  his  first  incision,  which  some  operators,  indeed. 


Fig.  81. 


Passage  of  the  needle  and  ligatare. 
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prefer  to  make  by  pinching  up  a  fold  of  skin,  transfixing,  and  cutting 
from  within  outwards.  In  dividing  the  deeper  structures  the  side  of  the 
knife  should  be  used  rather  than  the  point,  and  the  edge  should  always 
be  directed  away  from  the  artery. 

After  tying  an  artery  in  its  continuity,  the  limb  below  should  be  kept 
warm  until  the  collateral  circulation  is  fully  established;  the  ligature 
will  usually  drop  between  the  first  and  third  weeks,  according  to  the 
size  of  the  vessel ;  should  it  remain  too  long,  gentle  traction  and  twist- 
ing may  be  practised,  as  in  the  case  of  ordinary  ligatures  on  the  cut 
ends  of  vessels. 

8.  Acupressure. — Acupressure,  or  the  means  of  controlling  arterial 
hemorrhage  by  pressure  with  a  needle  or  pin,  was  first  introduced  to 
the  notice  of  the  profession  by  Sir  J.  Y.  Simpson,  in  December,  1 859.   It 
his  since  then  been  employed  more  or  less  extensively  by  a  great  num- 
ber of  surgeons,  and  after  having  been  alternately  extolled  and  con- 
demned, and  having  excited  in  the  city  of  its  birth  one  of  the  most 
Tirulent  professional  controversies  of  modern  times,  is  now  gradually 
assmning  its  proper  place  as  one  of  the  modes,  and,  under  certain  circum- 
stances, one  of  the  best  modes  by  which  arterial  bleeding  can  be  arrested. 
Acupressure  may  be  practised  in  several  different  ways,  of  which  Prof. 
Pime  and  Dr.  Keith,  who  have  published  a  monograph  on  the  subject, 
enumerate  seven ;  though  for  practical  purposes  the  number  might  be 
reduced  to  four.    In  the  first  two  of  Pirrie's  and  Keith's  methods,  the 
vessel  is  compressed  between  a  pin  or  needle  and  the  soft  tissues  of  the 
part;  in  the  third,  fourth,  and  sixth,  between  a  pin  or  needle  and  a  loop 
of  fine  flexible  wire ;  in  the  fifth  (or  Aberdeen  method),  the  pressure  is 
made  by  passing  a  pin  or  needle  beneath  the  artery,  which  is  then  twisted 
upon  itself  by  a  quarter  or  half  rotation  of  the  pin ;  and  in  the  seventh, 
the  vessel  is  compressed  between  the  pin  and  any  bony  prominence  which 
may  be  conveniently  situated.     The  first  method  is  thus  described  by 
Simpson:  ^^  It  consists  in  passing  a  long  needle  twice  through  the  fiaps 
or  sides  of  a  wound,  so  as  to  cross  over  and  compress  the  mouth  of  the 
Weeding  artery  or  its  tube,  just  in  the  same  way  as  in  fastening  a  flower 
in  the  lapel  of  our  coat,  we  cross  over  and  compress  the  stalk  of  it  with  the 
pin  which  fixes  it,  and  with  this  view  pass  the  pin  twice  through  the 
JapeL    ....    When  passing  the  needle  in  this  method,  the  surgeon 
usually  places  the  point  of  his  left  forefinger  or  of  his  thumb  upon  the 
mouth  of  the  bleeding  vessel,  and  with  his  right  hand  he  introduces  the 
needle  from  the  cutaneous  surface,  and  passes  it  right  through  the  whole 
thickness  of  the  fiap  till  its  point  projects  for  a  couple  of  lines  or  so  from 
the  surface  of  the  wound,  a  little  to  the  right  side  of  the  tube  of  the 
vessel    Then,  by  forcibly  inclining  the  head  of  the  needle  towards  his 
right,  he  brings  the  projecting  portion  of  its  point  firmly  down  upon  the 
site  of  the  vessel,  and  after  seeing  that  it  thus  quite  shuts  the  artery,  he 
makes  it  re-enter  the  flap  as  near  as  possible  to  the  left  side  of  the  vessel, 
and  pushes  on  the  needle  through  the  flesh  till  its  point  comes  out 
again  at  the  cutaneous  surface.    In  this  mode  we  use  the  cutaneous 
walls  and  component  substance  of  the  fiap  as  a  resisting  medium,  against 
which  we  compress  and  close  the  arterial  tube.''     The  exact  mechanism 
of  the  first  method  can  be  readily  understood  from  the  accompanying 
wood-cuts  (Figs.  82, 83).    In  the  second  method, "  a  common  short  sewing- 
needle,  threaded  with  a  short  piece  of  iron  wire,  for  the  purpose  of  after- 
wards retracting  and  removing  it,  is  dipped  down  into  the  soft  textures 
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a  little  to  one  side  of  the  vessel,  then  raised  np  and  bridged  over  the 
artery,  and  then  finally  dipped  down  again  and  thrust  into  the  soft 


Fig.  82. 


Fig.  83. 


Acaprestare  ;  first  meihod  ;  raw  tarfaoe. 


AeapreMare ;  first  method ;  cutaDaons  sarfiMft. 


tissues  on  the  other  side  of  the  vessel"  (Fig.  84).  In  the  third  method 
(Fig.  85),  "  the  point  of  the  needle  is  entered  a  few  lines  to  one  side  of 
the  vessel,  then  passed  under  or  below  it,  and  afterwards  pushed  on,  so 
that  the  point  again  emerges  a  few  lines  beyond  the  vessel.    The  noose 


Fig.  84. 


Fig.  85. 


AcapreBtnre ;  second  method. 


Aenpressare ;  third  method. 


or  duplicature  of  wire  is  next  thrown  over  the  point  of  the  needle ;  then, 
after  being  carried  across  the  mouth  or  site  of  the  vessel,  and  passed 
around  the  eye  end  of  the  needle,  it  is  pulled  sufficiently  tight  to  close 
the  vessel ;  and  lastly,  it  is  fixed  by  making  it  turn  by  a  half  twist  or 
twist  around  the  stem  of  the  needle."  The  fourth  method  is  identical 
with  the  third,  except  that  a  long  pin  is  substituted  for  the  needle,  the 
head  of  the  pin  remaining  outside  of  the  wound ;  while  the  sixth  differs 
from  the  fourth  merely  in  the  way  of  fixing  the  wire,  the  ends  of  which 
are,  in  this  method,  ^^  crossed  behind  the  stem  of  the  pin  so  as  to  embrace 
the  bleeding  mouth  between  them,  •  .  pulled  sufficiently  tight  to  arrest 
the  hemorrhage,  thereafter  brought  forward  by  the  sides  of  the  pin — one 

on  each  side — and  finally  fixed  by  a 
half  twist  in  front  of  and  close  down 
upon  the  pin"  (Pirrie  and  Keith,  Acu- 
pressure  J  p.  44).  The  fifthj  or  "Aber- 
deen method,"  consists  in  passing  a 
pin  or  needle  through  the  soft  tissues 
close  to  the  artery,  giving  the  instru- 
ment a  quarter  or  a  half  rotation,  by 
which  the  vessel  is  twisted  upon  itself, 
and  then  fixing  the  pin  or  needle  by 
thrusting  its  point  deeply  into  the  tis- 
sues beyond  (Fig.  86).  This  method 
seems  to  me  the  best  and  most  generally  applicable  ;  additional  security 
may  be  given  by  superadding  the  use  of  a  wire  loop,  as  in  the  preceding 
methods.  The  seventh  and  last  method  consists,  according  to  Prof. 
Pirrie,  ^4n  passing  a  long  needle  through  the  cutaneous  surface,  pretty 


Acapressare  ;  fifth  method. 
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I  into  the  soft  part s^  at  some  distance  from  the  vcsecl  to  be  acii- 
it — taaking  it  emerge  nenr  the  vessel — bridging  over  an<i  coinpress- 
rsrtrrj,  dipping  tbe  needle  into  the  soft  parts  on  the  oppohitCBide 
isel,  and  bringing  out  the  point  of  the  needle  a  Beeond  time 
^on  integument.  In  this  method  the  soft  parts  are 
nd  the  artery  is  comj>ressed  between  the  bone  and  the 
t  ^»i>i  tkon  of  the  needle  in  front  of  the  integument,  between  the  first 
[of  exit  and  the  seetmd  point  of  entraneeJ^ 
Sfode  of  Repair  of  Arterirs  after  Acupressure, — This  siiMect  has  re- 
CfflU)  lieen  iiivestigated  by  several  writers,  the  results  of  whspc  observa- 
tiunsnuay  be  stated  as  follows:  there  is  no  direct  adhesion  of  the  apposed 
»ill»  of  the  vessel,  as  believeil  by  Dr.  Hewson  and  others,  but,  on  the 
cnftlnu'v,  the  sole  process  of  permanent  repair  takes  place  at  the  cut  end 
^  th*  reiiitel ;  the  end  subserved  by  the  needle  is  merely  to  remove  the 
ijnawoTe  of  the  blood  current  until  this  repair  is  accomplished.  If,  how- 
rtrftllM^  needle  be  allowed  to  remain  so  long  as  to  destroy  the  structure 
of  ilw  lining  membrane  of  the  vessel,  then  closure  takes  place  at  the  line 
ivftbi*  destruction,  just  as  aller  the  use  of  a  ligature.  The  actual  repair 
thidi  goes  on  at  the  cut  end  of  the  vessel  is  due  partly  to  changes  in  the 
willnof  the  veaeel  itself,  and  partly  to  changes  in  the  contained  blood, 
blkct  to  the  same  changes  wliich  we  have  already  studied  as  taking  place 
I  ii  tile  prooesa  of  natural  hiemostasis.  A  clot  forms  above  the  needle, 
I  itttxcats  upon  without  adhering  to  the  contracted  portion  of  the  artery 
I'^low.  (See  Hewson,  Penna.  Houik  Beporls^  vol.  i. ;  Lee  and  Beale,  Med^ 
CkirSranit^^  voLL;  Bryant,  /6iVf,,  voL  li-;  Lee,  St.  George^ s  Hof^p.  lirports^ 
voLiii*;  and  Forster,  Guy-^  Hmp*  BeporU^  vol,  xiv.)  The  time  during 
tliicii  ibe  acupressure  needle  should  be  allowed  to  remain  varies  from 
l»e«tj.fonr  to  sixty  hours,  according  to  the  size  of  the  vessel.  If  it  be 
n^moTHl  Wforc  the  repair  of  the  cut  end  of  the  vessel  is  complete,  there 
»illliuh<.k  of  dis^lodgeraent  of  the  clot  (which  is  not  adijerent),  and  of 
fcuaorrhage;  while  if  it  retnain  too  long,  it  will  excite  suppuration  in  its 
t««l,  JMM  a^  any  other  foreign  body.  [On  the  general  suhjeet  of  Acu- 
-ee  works  by  Simpson,  Pirrie  and  Keith,  and  J.  C.  Hutchison, 
nrk.l 

>?^urr. — Under  the  name  of '^artery  compressor,"  Mr. 
lias  described  an  apparatus  for  the  temporary  occlusion 
r  ,ry  in  cases  of  aneurism.    It  somewhat  resembles  Sir  P.  Cramp* 
i :;  "^.ri'iM»H?r/<V*',**  aud  consiiitts  essentially  of  a  bent  probe  and  a  wire, 
*<twi?fn  which  the  vessel  is  compressed,  and  w^hich  arc  so  arranged  as 
'  ^''  "  *^drawn  at  will.     Dr.  L'Estrange's  apparatus  for  the  same  pur- 
ists of  a  double  aneurismal  needle,  the  blades  of  which  close 
^  >f  n  lithotrite, 

i  r^  iir  compression  of  a  vessel  by  means  of  a  wire,  has  been 

arious  surgeons,  among  whom  maybe  specially  mentioned 

'"rofessor  Langenl)cck,  and  has  been  de8cril>ed  as  a  modili» 

sure.     It  la,  however,  as  shown  by  Simpson,  an  old 

f,  and,  I  may  add,  appears  to  be  inferior  to  both  acu- 

'  iie  bgature.     It  is  practiced  by  surrounding  a  vessel  with 

.  the  ends  of  which  are  brought  out  separately  through  the 

'<'  of  the  wound,  and  twisted  over  a  compress  which  serves  to 

I  lie  akin- 

CoiDDaiiMiibetweeii  Acupressure,  Torsion,  and  Ligature, — 
fm&^oal  tiiu  been  said  with  regard  to  the  mechanism  liy  which  each  of 
^itlDetboda  acts,  and  the  pathologicjil  changes  to  which  each  gives  rise, 
1^«iUipp«ar,  1  think,  that  the  ligature  is  to  be  preferred,  whenever  the 
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eircuiustances  of  the  ease  allow  the  surgeon  to  choose  between  iM 

The  objections  urged  against  tlie  ligature  are,  that  (1)  it  acts  as  a  seto 
eausiDg  siippu ration  along  its  track  ;  (2)  it  confines  a  minute  slough  i 
the  wound  until  it  comes  away  itself;  and  (3)  it  may  become  pi-ematonei 
detached  and  allow  secondary  hemorrhage.  These  objections,  thoti^ 
theoretically  just,  seem  to  me  to  be  practically  of  little  or  no  value,  fo 
(1)  healing  without  auy  suppuratiou  is  almost  never  met  with  (at  l«w 
in  tliia  climate),  in  wouuds  of  the  size  of  those  in  which  ligatures  sn 
used,  and  no  trustworthy  evidence  has  yet  been  adduced  to  showtltti 
the  use  of  ligatures  increases  the  amount  of  suppuration;  (3)  the  siizeol 
the  slough  embraced  by  the  noose  of  the  ligature,  in  cases  that  do  well,  is 
so  minute  as  to  be  really  not  worth  notice,  and  in  cases  where  there  Is 
extensive  sloughing,  there  is  no  reason  to  attribute  that  sloughing  to  th( 
use  of  ligatures;  and  (S)  though  hemorrhage  may  occur  upon  the  deUdi- 
ment  of  a  ligature,  it  is  (unless  violence  have  been  used  in  remoWng  tlie 
ligature)  due  to  a  defect  in  the  natural  process  of  bsemostasLs,  which,ij 
we  shall  yjresently  see,  is  quite  as  likely  to  occur  with  either  torsion  oi 
acupressure  as  with  the  ligature.  Torsion  closes  arteries  just  aa  tbc 
ligature  does,  and  there  is  the  same  risk  of  hemorrhage  on  the  separation 
of  the  twisted  extremitj^,  if  it  has  been  twisted  enough  to  impair  ita 
vitality,  as  on  detachment  of  the  ligature;  while  if  it  have  been  iosafll 
ciently  twisted,  there  is  the  additional  risk  of  the  extremity  of  theve&- 
se!  beeoniiug  untwisted,  and  thus  allowing  bleeding  at  an  earlier  {Krriod; 
if,  on  the  other  hand,  the  end  be  twisted  off,  the  vessel  is  in  the  siune  cob 
dition  as  if  it  had  been  tied,  and  the  ligature  immediately  removed  II 
the  acupressure  pin  be  removed  before  it  produces  suppuration,  ihesok 
protection  against  hemorrhage  is  an  incomplete  union  at  the  cut  end  Ol 
tlie  vessel,  and  an  unadhereiit  clot  above  the  point  of  constriction;  if  It 
be  allowed  to  remain  long  enough  to  cause  inflammatory  changes  iatlw 
arterial  coats  at  the  point  of  constriction,  it  defeats  its  own  object ^ ad 
acts  as  a  ligature  which  has  been  tied  and  subsequently  removed.  Tlui' 
both  acupressure  and  torsion  are  able  to  control  hemorrhage  fi^a 
even  large  arteries  is  abundantly  proved  ;  that  either  does  so  any  bett« 
than  the  ligature  is,  It  seems  to  me,  not  proved ;  while  to  give  the  sam' 
security  that  h  afforded  by  the  ligature,  either  must  be  puslted  so  far* 
to  be  open  to  the  identical  objection  which  is  urged  against  the  ligatun 
Viz.,  that  of  introducing  a  foreign  body  into  the  wound,  and,  by  so  doia] 
impeding  union  by  adhesion. 

I  am  not  aware  of  any  sufficiently  extended  statistics  of  torsion  havir 
yet  been  published,  to  warrant  a  numerical  comparison  of  the  resul 
of  this  method,  with  tliose  of  the  ligature.  The  reports  of  Messi 
Syme,  Humphrey,  Bryant,  and  Forster  have  certainly  been  favorabi 
yet  the  experience  of  other  surgeons  who  are  equally  eminent  has  boi 
opposed  to  the  general  emplo^^nient  of  torsion  ;  and  it  is  to  be  obsenri 
that  Mr.  Syme  only  recommended  it  in  connection  with  the  antisep! 
method  of  Prof*  Linter,  wiiile  the  whole  number  of  cases  in  which  it  h 
l>een  used  in  the  human  suliject  is  as  yet  very  limited.  As  regards  t 
statistics  of  acupressure,  the  most  favorable  series  of  cases  yet  pi: 
lished  is  that  of  Prof.  Pirric  and  Dr.  Keith,  and  yet  even  this,  when  ai 
lyzed,  shows  at  least  no  better  results  than  are  obtained  b}*  the  use  oft 
ligature.  Thus,  twelve  amputations  imported  by  Prof.  Firrie  gave  thi 
deaths,  and  yet  in  all  but  one  case  the  operation  was  done  for  diseaj 
and  eight  of  the  twelve  patients  were  children.  The  theoretical  assuir 
tion  that  acupressure  guards  against  the  common  causes  of  death  aH 
operation  ia  not  borne  out  by  fact, — erysipelas,  sloughing,  and  pystm 
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hiving  occurred  even  in  the  very  favorable  experience  of  Messrs.  Pirrie 
ind  Keith ;  while  union  by  adhesion,  except  in  Aberdeen,  has  been  quite 
18  rare  with  acupressure  as  with  the  ligature,  and  even  in  the  few  Aber- 
deen cases  in  which  it  is  stated  that  not  a  single  drop  of  pus  was  seen 
durlDg  the  cure,  it  does  not  appear  that  the  period  of  convalescence 
WIS  any  shorter  than  it  is  constantly  found  to  be,  when  ligatures  are 
Qied. 

What,  then,  are  the  real  advantages  of  acupressure  ?  Simply  and 
solely,  I  believe,  that  it  is  more  easily  and  quickly  applied  than  the  liga- 
tore,  and  that  in  its  use  the  surgeon  needs  no  assistant:  hence,  in  cases 
of  emergency,  especially  of  secondary  hemorrhage,  it  is  often  the  sur- 
geon's most  available  resource,  and  as  such  its  modes  of  employment 
shoald  be  fiuniliar  to  every  practitioner.  Torsion,  on  the  other  hand,  is 
confessed  even  by  its  advocates  to  be  a  more  tedious  and  difficult  pro- 
ceeding than  the  application  of  a  ligature,  and,  therefore,  seems  to  me, 
ilthongh  possibly  safer  than  acupressure,  even  less  desirable  for  general 
nse. 


Collateral  Circulation.— In  whatever  way 
in  arterial  trunk  be  occluded,  whether  by  disease 
or  by  surgical  interference,  the  vitality  of  the 
parts  below  would  be  impaired  but -for  the  estab- 
lisimient  of  the  collateral  circulation.  The  imme- 
diate effect  of  a  ligature,  or  other  means  of  arterial 
ocdosion,  is  to  throw  the  force  of  the  circulation 
into  new  channels,  and,  hence,  though  the  limb 
below  the  site  of  ligature  is  for  a  time  less  full  of 
blood,  the  balance  is  soon  restored,  and  after  a 
few  boars  the  activity  of  the  capiUary  circulation 
is  so  much  increas^,  that  the  part  is  not  un- 
frequently  both  redder  and  warmer  than  in  its 
natural  state.  The  action  of  the  capillaries  is, 
bowerer,  but  temporary,  the  true  collateral  circu- 
lation being  established  through  the  inosculation 
of  anastomosing  branches,  derived  sometimes 
from  the  affected  vessel  it«elf,  but  more  frequently 
from  neighboring  trunks  on  the  same  side  of  the 
body.  Thus,  if  the  superficial  femoral  be  tied, 
the  collateral  cii'culation  is  established  through 
tbe  branches  of  the  profunda  (Fig.  87),  while 
nfter  ligature  of  the  common  carotid,  it  is  princi- 
pally through  the  inferior  thyroid  and  vertebral 
arteries  that  the  circulation  is  maintained.  Even 
ifter  occlusion  of  the  abdominal  aorta,  the  colla- 
teral circulation  is  established  in  quite  a  short 
tinie,  pulsation  in  the  femoral  artery  having  re- 
tnmed  in  less  than  ten  hours,  in  the  case  of  liga- 
tion of  the  aorta,  reported  by  Mr.  Porter.  In 
old  persons,  or  in  those  whose  arterial  system  is 
aflected  by  atheromatous  or  fatty  degeneration, 
the  collateral  circulation  is  less  readily  estab- 
lished and  less  perfectly  maintained  than  in  the 
yoong  and  healthy,  the  reason  of  this  obviously 
being  that  the  arteries  of  the  latter  are  more 
elastic,  and  dilate  with  greater  facility  to  accom- 


Fig.  87. 

T 


Collateral  clrenlation  ihowa 
In  the  thigh.  At  a,  the  femoral 
artery  hat  been  obliterated  bj 
ligature. 
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modate  the  increased  flow  of  blood  through  them.  On  tlie  other  1 
cases  of  chronic  aneurism,  the  obstruction  has  somethnes  gradual, 
caused  the  establishment  of  the  collateral  circulation  l>efore  ligation 
practised,  so  that  under  these  eirennistances  surgical  interfer^tnce  mi 
Ik?  even  less  resented  than  when  employed  for  wounds  of  healthy  arteritt 
This  statement  would  appear  to  be  contradicted  by  the  well-known  fjM 
that  gangrene  is  more  frequent  after  ligature  for  aneurism,  than  after tk 
for  traumatic  causes,  but,  as  will  be  seen  hereafter,  the  gangrene  ia  ttu 
former  case  is  usually  from  venous,  not  from  arterial  obstruction. 

Not  only  does  anastomosis  take  place  between  collateral  brancbes 
hut  an  indirect  rommuiHcation  is  sometimes  re-established  between  the 
divided  ends  of  the  obliterated  trunk.  Finally  the  fibrous  cord,  whicl: 
connects  the  divided  extremitieH  of  the  artery,  occasionally  becomes 
itself  pervious,  allowing  a  narrow  Imt  direct  channel  of  communicatioc 
between  the  proximal  and  distal  ends  of  the  vessel. 

The  establishment  of  the  coDateral  circulation  is  sometimes  attendee 
-with  pain,  ap[jareritly  from  pressure  of  the  enlarging  vessels  npoa  con 
tiguons  nerves;  this  is  most  marked  in  cases  of  aneurism,  in  which  addi 
tional  pressure  is  caused  by  the  coagulation  of  the  blood  contaia^ 
the  sac. 


aeOj 


Secondary  Hemorrhage,— The  most  frequent  accident  after  theo« 
of  the  ligature  or  other  artilicia!  means  of  arterial  occlusion,  is  unquee 
ti  o  n  a  1  *ly  ^'  f  ro  n  d  a  rif  he  mo  rrh  a  ge .  T  h  i  s  m  ay  a  rise  from  a  var  ie  t^'  of  causes 
some  of  which  are  local  and  some  constitutional.  Among  the  heal  eansei 
may  be  mentioned,  (1)  imperfect  application  of  the  occluding  means; « 
when  the  vessel  has  been  tied  so  near  its  cut  extremity  that  the  noose slipi 
otl*  prematurely,  when  the  knot  has  l>een  carelessly  made,  when  a  larg< 
amount  of  extraneous  tissue  lias  been  included  in  the  noose  of  th( 
ligature,  so  tliat  this  becomes  loosened  before  the  vessel  is  healed,  oi 
(w^hich  is  especially  apt  to  happen  witli  acupressure)  wdjen  the  vessc 
has  been  compressed  only  enough  to  check  bleeding  whOe  the  forced 
the  heart  is  diminlslied  by  shock  or  by  the  use  of  an  anaesthetic,  hut  no 
enough  to  occlude  the  artery  when  reaction  has  occurred;  (2)  tlie  givinj 
off  of  a  large  collateral  branch  either  immediately  above  or  immediBtel; 
below  the  point  of  occlusion,  a  circumstance  w^hich,  though  not  iiecessaril 
a  cause  ofsecondnr}*  hemorrhage,  is  very  apt  to  be  so,  from  limiting  tb 
extent  of  tlic  internal  coagulum  in  the  proximal,  and  more  especially  in  tit 
distal  end  of  the  vej?sel;  and  (3)  a  diseased  condition  of  the  coats  of  t1 
arterv  itself:  this  may  cause  hemorrhage  directhj^  either  by  aUowing  tl 
ligature  to  ulcerate  through  the  vessel  prematurely, or  by  allowing  ruptll 
to  take  place  above  the  site  of  the  ligature;  or  more  VfiT^Xy  indireHlt^^ 
giving  rise  to  the  formation,  above  the  ligature,  of  an  aneurism  w^hich  subi 
quently  bursts  and  permits  the  esca])e  of  blood.  In  other  cases  secondai 
or  ratlier  consecutive  hemorrhage  may  occur  from  vessels  which  esca 
the  notice  of  the  surgeon  during  an  operation,  or  (in  case  of  ligation  in  t 
continuity)  from  small  anastomosing  branches,  which,  though  wound< 
do  not  begin  to  bleed  until  enlarged  by  the  establishment  of  the  col 
teral  circulation.  The  cfmstifuiwnal  causes  of  secondary  hemorrha 
may  be  said  to  be  any  conditions  of  system  which  interfere  with  I 
natural  processes  which  w^e  have  seen  to  be  essential  for  the  closure 
wounded  arteries.  Thus,  a  want  of  coagulability  in  the  blood  its* 
the  "hemorrhagic  diathesis,*' visceral  disease  (esiK>cially  of  the  HverJ, 
unusually  severe  attack  of  ordinary  traumatic  or  inflammatory  fever,  c 
tain  affections  which  are  apt  to  occur  after  operations,  especially  crj 
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^^■jM^^  bospital  gnngrcne^  or  even  ordinary  sloughing,  rn ay  all 
BWuMffu  csiises  of  secondary'  hemorrbage*  In  tUe  case  of  pyaemia, 
mk  licmorrhage  often  consists  of  capillary  oozing — the  parenchymalouH 
mmmfrrhtinr  t if  Stromcyef  find  Lidell^ — ami  is  apparently  due  to  mechani- 
^Bl  I,  from  thrombosis  of  the  venous  trunks  of  the  part. 

^^"  V  a  single  secondary  hemorrhage  may  prove  fatal,  but  more 

Mtftt::  \ve  a  number  of  successive  gushes,  of  which  the  first  may 

F"*  '■  -light,  the  patient  being  gradually  reduced  to  a  state  of 

iud  dying  rather  from  repeated  losses  of  blood,  than 
^Hd  ily  loi^t  at  any  one  time.     Wlien  hemorrhage  occurs  after 

^Hbi  artery"  in  its  continuitj',  it  is  almost  invariably  from  thfl 

^H»:  ly  of  the  vessel.     The  reasons  for  this  appear  to  be  (1) 

^Hl  ly  remarked,  the  distal  clot  is  smaller  and  less  firm  than 

^Bftrojuissii,  and  (2)  that,  from  the  constriction  of  the  ligature  inter- 
HHg  more  with  its  vasa  vasorum,  the  distal  end  of  the  vessel  is  more 
■Kmed  to  sloughing  than  the  projcimaK 

■  l«coiidary  hemorrhage  may  occur  at  any  time  after  the  application  of 
|i  lifttarc,  though  it  is  most  common  about  the  ]>eriod  of  separation  of 
Uhi latter;  when  it  occurs  earlier,  it  is  usually  owing  to  some  defect  in 
BjbBode  of  occlusion,  to  disease  of  the  arterial  tunics,  or  to  some  of  the 
Hbanic  conditions  which  have  been  referred  to.  Secondar^^  hemorrhage 
^HKa&ioiially  met  with,  weeks  or  months  after  the  separation  of  the 
^^Hut;  in  these  cases  it  is  usually  due  to  the  occurrence  of  sloughing, 
^^A the  dissolution  and  reabsorption,  under  the  influence  of  constitu- 
H5il  causes,  of  the  coagulum  and  inflammatory  adhesions  by  which 
Idontf  of  the  vessel  was  effected. 

m  Tmimeni  of  Sea/iidary  Meniorrhage, — The  consiitutional  treatment 
MMooodary  hemorrhage  does  not  differ  from  that  already  described  as 
Impropriate  to  the  primary  affection:  special  care,  I  may  add,  sliould  be 
IlikCD  to  prevent,  by  the  administration  of  suitable  remedies,  any  strain- 
llaigii  de&eation  or  violent  coughing.  The  local  treatment  of  secondary 
■tawfrtagfj  varies  according  as  the  bleeding  proceeds  from  a  ittump^  or 
■fioBi  t&  %TticTy  ligated  in  its  coniinuity.  It  should  be  premised  that  the 
Ffiltootto  ojwratc  on  an  artery  which  has  stopjiod  bleeding,  does  not 

K^  ia  cither  of  these  cases.     As  Mr.  Erichsen  puts  it,  the  surgeon  in 
lamfi  ntny  after  the  first,  and  mu^t  after  the  second  bleeding  adopt 
l^JBiiiimil  nessurea  to  prevent  a  return  of  the  hemorrhage. 
I    \>  Stcondafy  Hemorrhage  from  a  Stump  may,  if  in  only  moderate 
^Mmtf  be  often  checked  b}^  the  judicious  application  of  pressure,  po&i- 
BIwitBid  cold.    Should,  Ijowever,  these  means  fail,  or  should  the  bleeding 
Bil^ftiee  9A  to  render  it  probable  that  it  comes  from  a  large  vessel, 
•^proper  course  to  be  pursued   depends  upon  the  condition   of  the 
•••p  Hielf ;  if  the  process   of  cicatrization   in  the  latter  is  not  far 
'^viliecd,  or,  under  any  circumstances,  if  its  cavity  appears  to  be  stuffed 
wd  diileiided  with  clots,  the  surgeon  should  without  hesitation  break 
9 tilt  adlte«tons,  and  search  for  the  bleeding  artery  on  the  face  of  the 
^flmpitsc*''  '    'Jig  ^  fresh  ligature  to  whatever  vessel  is  found  to  be 

i^^olt.     I  other  hand,  tlie  stump  is  nearly  healed,  and  does  not 

9P(V  to  Ul  blancd  with  clots,  it  is  proper  to  attempt  to  secure  the  bleed- 
m^«i^  or  the  artery  of  which  it  is  a  branch,  immediateh/  above  the 
'*^i  tMs  may  he  done  by  cutting  down  and  applying  a  ligature,  or, 
Iwiblirt  ^y  acupre^ing  the  vessel  by  Simpson's  first  method ;  this 
•  9e  of  the  exceptional  cafies  in  which  acupressure  seems  to  be  par- 
(Wiiiy  applicable,  and  there  would  be  every  reason  to  hope,  under 
Adi  drcQiDdtances,  that  the  temporary  occlusion  of  the  artery  by  the 

la 


194  INJURIES    OF    BLOODVESSELS. 

pin  would  be  sufficient  to  allow  the  completion  of  the  natural  proceM  o( 
repair  at  the  cut  extremity  of  the  vessel.  Ligation  of  the  main  artery 
of  a  limb,  for  hemorrhage  from  a  stump,  is  in  most  situations  a  bad  ow 
ration,  and  should  only  be  resorted  to  when  prolonged  search  has  faiM 
to  find  the  artery  in  the  reopened  wound  (an  event  which  may  occur  tmm 
the  sloughing  and  disorganized  condition  of  the  part),  and  when  the  rm 
sel  cannot  be  secured  immediately  above  the  stump.  The  reasons  for  thii 
are,  that  in  many  cases  the  operation  would  fail  to  check  the  hemorrhagic 
that  it  would  expose  the  patient  to  great  risk  of  gangrene,  and  thai  il 
would  superadd  an  operation,  in  itself  serious,  to  the  dangers  whiol 
already  existed  :  hence,  in  some  situations,  even  reamputation  might  i$ 
a  safer  and  better  procedure  than  ligation  of  the  main  trunk.  In  somi 
positions,  however,  as  after  amputation  at  the  shoulder-joint,  or  high  op 
in  the  thigh,  ligation  of  the  main  trunk  may  be  the  only  resource  avait 
able,  and  in  such  cases  the  vessels  to  be  secured  are  the  axillary  for  thi 
upper,  and  the  external  iliac  for  the  lower  extremit3% 

2.  Secondary  Hemorrhage  from  an  Artery  previously  Ligated  in  iU 
Continuity  is  an  accident  of  the  gravest  nature.  In  its  treatment  tlw 
surgeon  may  properly  first  try  the  effect  of  pressure,  adjusting  accurately 
to  the  bleeding  point  a  graduated  compress,  and  keeping  it  in  position 
with  a  ring  tourniquet,  or  arterial  compressor.  In  the  case  of  some 
arteries,  as  the  subclavian  or  iliacs,  and  generally  in  the  case  of  vessels 
situated  about  the  trunk,  no  other  means  are  applicable,  and  the  use  of 
pressure  should  then  be  persevered  in,  though  it  must  often  prove  inet 
fective.  In  the  case  of  the  upper  extremity,  if  pressure  fail,  the  surgeon 
should  treat  the  vessel  as  one  primarily  wounded,  cutting  down  and  tying 
the  vessel  above  and  below  the  source  of  hemorrhage;  if  hemorrhage  again 
recur,  or  if  the  bleeding  vessel  cannot  be  found  or  secured  in  the  wound, 
a  ligature  may  be  applied  with  fair  hope  of  success  to  the  main  artery 
at  a  higher  point.  Should  this  fail,  amputation  at  the  highest  point  of 
ligature  should  be  resorted  to.  In  the  lower  extremity,  the  case  is  some- 
what different.  If  the  bleeding  be  from  the  femoral  artery,  an  attempt 
may  be  made  to  apply  fresh  ligatures  in  the  wound,  above  and  below  the 
source  of  hemorrhage,  and  this  course  will  occasionally  succeed.  The 
tibial  vessels  lie  so  deeply  that  it  would  be  almost  hopeless  to  attempt 
this  mode  of  treatment  in  case  of  secondary  hemorrhage  after  deligation 
of  one  of  them,  though  it  might  perhaps  be  tried,  if  the  condition  of  the 
patient  warranted  the  effort.  Ligation  of  the  main  trunk  under  these 
circumstances  in  the  lower  extremity  would  almost  inevitably  cause  gan- 
grene, and  should  not  be  attempted.  Amputation  at  or  above  the  site  ol 
ligature  would  be  a  safer  operation,  and  should,  I  think,  in  this  situation, 
undoubtedly  be  preferred. 

Gangrene  after  Arterial  Ooolusion,  whether  from  disease  or  from 
surgical  interference,  is  due  to  a  deficiency  in  the  collateral  circulation ; 
it  is  most  often  met  with  in  the  lower  extremity,  and  in  those  whose 
arteries  from  age  or  other  cause  are  in  an  inelastic  condition,  whether 
accompanied  or  not  by  positive  degeneration.  Among  the  exciting  causes 
maybe  mentioned  loss  of  blood  (as  from  secondary  hemorrhage),  venous 
congestion  (hence  it  is  more  frequent  after  ligations  for  aneurism  than 
after  those  for  wounds),  erysipelas,  the  application  of  cold  or  of  excessive 
heat,  or  the  use  of  even  moderately  tight  bandages.  It  is  usually  mani- 
fested from  the  third  to  the  tenth  day,  and  is  commonly,  on  account 
of  venous  implication,  of  the  moist  variety ;  occasionally,  however,  it 
assumes  the  character  of  dry  gangrene  or  mummification.    These*  con- 
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ditions  have  been  already  described,  in  discussing  the  subjects  of  in- 
flammatioD,  and  of  mortification  as  a  cause  for  amputation,  and  need  not 
therefore  be  again  referred  to.    Much  may  be  done  to  prevent  the  occur- 
rence of  gangrene  after  ligation  of  an  artery,  by  wrapping  the  limb  in 
cotton-wool,  so  as  to  keep  up  its  temperature  and  protect  it  from  external 
injury,  and  by  placing  hot  bottles  or  hot  bricks  under  the  bedclothes, 
though  not  in  contact  with  the  limb.     Should  there  be  much  venous 
congestion,  gentle  but  methodical  friction  from  below  upwards  might  be 
practised,  so  as  to  assist  in  emptying  the  superficial  veins.     Should 
gangrene  actually  occur,  amputation  must  be  practised  through  the 
site  of  arterial  occlusion,  unless,  when  after  injury  of  the  femoral  artery, 
I     the  gangrene  is  limited  to  the  foot,  when,  as  pointed  out  by  Guthrie, 
I     ampntatioft  below  the  knee  will  usually  be  sufficient.  (See  page  92.) 
'        Eemoie  Consequences  of  Arterial  Occlusion. — Even  when  everything 
I     goes  well  after  the  ligation  of  a  main  artery,  the  limb  is  sometimes  left 
for  a  long  while  numb  and  weak.     In  the  case  of  the  lower  extremity,  it 
is  often  a^dematous,  and  apt  to  become  inflamed  from  apparently  slight 
causes.    In  such  cases  the  limb  should  be  warmly  clad,  and  supported 
with  an  elastic  bandage,  while  care  should  be  taken  to  avoid  undue  pres- 
stne,  which  might  give  rise  to  ulceration,  or  even  gangrene. 

Traumatio  Aneurism. — Under  this  name  are  included  several  dis- 
tinct affections: — 

I.  The  Diffused  Traumatic  Aneurism  (so  called),  is,  as  Prof.  Gross 
justly  remarks,  no  aneurism  at  all,  but  merely  a  collection  of  arterial 
blood  in  the  tissues  of  a  part,  differing  from  an  ordinary  case  of  wounded 
arter}'  simply  by  there  being  no  communication  with  the  external  air. 
This  condition  of  affairs  may  result  either  from  an  originally  subcuta- 
neous lesion  of  an  artery,  or  from  the  external  wound  healing  before  the 
arterial  aperture  itself  is  closed.  It  not  unfrequently  is  a  consequence 
of  gunshot  injury,  the  arterial  wall  being  bruised  though  not  severed  by 
the  contact  of  the  ball,  and  giving  way  after  an  interval  of  perhaps 
sereral  weeks,  during  which  the  external  wound  may  have  completely 
healed.  The  diagnosis  of  this  condition  can  usually  be  made  with  tole- 
wble  facility  ;  there  is  an  oblong,  somewhat  pyriform  swelling,  more  or 
less  ehistic  and  fluctuating,  and  if  the  arterial  wound  be  tolerably  free, 
•  accompanied  by  a  distinct  impulse,  and  oflen  by  a  marked  thrill  and  aneu- 
risHMil  bruit.  The  limb  below  is  oedematous,  and  the  pulse  very  feeble 
or  completely  absent.  As  the  disease  advances,  the  skin  covering  the 
tumor  becomes  tense,  thin,  and  discolored,  and  unless  efficient  treatment 
be  adopted,  the  limb  may  become  gangrenous,  though  more  commonl}- 
the  tumor  will  suppurate  and  open  externally,  allowing  profuse  secondary 
hemorrhage  to  occur.  The  treatment  is  the  same  as  for  an  ordinary  case 
of  wounded  arter3\  The  circulation  being  temporarily  controlled  by 
pressure  applied  as  already  directed,  the  surgeon  lays  open  the  tumor,, 
turns  out  the  clots,  and  applies  ligatures  to  both  ends  of  the  affected 
vessel;  this  is  most  conveniently  done  by  introducing  a -director  into 
the  mouth  of  the  artery,  dissecting  it  up  for  about  an  inch,  and  passing 
4  ligature  around  it  with  an  ordinary  aneurismal  needle.  If  the  arterial 
wound  be  in  such  a  situation  that  effective  pressure  cannot  be  made 
aboTe  it  during  the  operation,  the  surgeon  must  proceed  more  cautiously, 
in  the  way  recommended  by  Prof.  Syme ;  in  this  case  the  incision  should 
be  at  first  merely  large  enough  to  admit  one  or  two  fingers  of  the  left 
hand,  which  may  plug  the  wound  as  they  are  introduced,  and  thus  pre- 
vent hemorrhage,  until,  guided  by  feeling  the  current  of  warm .    *    '  ' 
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blood,  they  reach  the  aperture  in  the  vessel ;  having  thus  control 
bleeding  oriliee,  tlje  surgeon  may  now  enlarge  his  incision,  turn  ( 
clots,  and  still  keeping  u|>  pressure  with  the  left  band,  endeavor  1 
a  ligature  with  the  right;  in  doing  this,  a  mounted  needle*  ejed^ 
point  (Fig»  *j5),  or  a  short  curved  needle,  held  with  suitable  forcejl 
prove  of  more  service  than  the  ordinary  aneurismal  needle,  ii 
instances,  especially  in  military  practice,  the  safety  of  the  pati^ 
be  more  promoted  by  amputation,  than  by  any  attempt  to  secu 
vessel  by  ligation  \  particnlarly  is  this  the  case  when  the  brachial 
is  wounded  near  its  origin,  the  aneurismal  tumor  encroaching  up 
axilla;  under  such  circumstances  I  believe  amputation  at  the  ah< 
joint  to  be  often  the  beat  mode  of  treatment.  , 

2.  There  is  another  form  of  traumatic  aneurism,  of  which  1 
thology  is  the  amne  as  of  that  wbicb  has  been  described,  but  in 
the  extravasation  is  less  extensive,  and  in  which  an  adventitious  & 
been  formed  by  the  condensation  of  the  surrounding  areolar] 
This,  which  is,  clinically  speaking,  a  Circumscribed  Trauviatic  Ani 
commonly  results  from  punctured  wounds,  and  is  rarely  met  with 
in  the  course  of  the  smaller  arteries ;  it  may  be  treated  by  la^'in 
the  sac  and  tying  tiie  vessel  above  and  below,  or,  if  in  a  positiofl 
this  operation  would  be  undesirable,  as  in  the  palm  of  the  hfl 
main  trunk  maybe  ligated  with  the  prospect  of  a  favorable  result^ 
met  with  in  connection  with  a  large  artery,  a  proximal  ligature  % 
applied  as  close  as  possible  to  the  sac,  without  opening  the  latteij 

3.  Another  foiTu  of  circumscribed  traumatic  aneurisui  is  thai 
has  been  called  ^^HerniaL^^  and  which  results  from  the  protrusion^ 
inner  coats  of  the  vessel  through  a  ivound  or  laceration  of  thi 
tunic.  This  form  of  aneurism  is  extremely  rare,  its  existence  i 
being  doubted  by  many  writers.  i 

4.  The  Trt^e  Oircu inscribed  Traumalic  Aneurisvi  results  from! 
tured  wound  of  an  artery  (generally  a  large  one),  which  has  heal 
cicatrix  afterwards  yielding,  and  a  true  sac  l^eing  thus  formed  Hi 
external  coat  of  the  vessel  and  its  sheath.  The  treatment  coii< 
compression  or  in  ligation  of  the  artery*  at  as  short  a  distance  t 
sible  above  the  sac*  Should,  however  (in  any  of  these  forms' 
cum  scribed  traumatic  aneurism),  the  sac  burst,  allowing  the  an 
to  become  dittused^or  should  suppuration  or  gangrene  appear  imi] 
the  proper  course  would  be  to  lay  open  the  part  freely,  and  app 
tures  above  and  below,  as  in  the  case  of  the  so-called  diffused  tc 
aneurism  already  described. 

A rterio- venous  Wounds*^ — Occasionally  an  artery  and 
tigiious  vein  are  simultrtueously  wounded,  the  external  wound  | 
but  a  communication  remaining  between  the  two  vessels.  This  li 
most  frequently  follows  upon  punctures,  as  of  the  brachial  sltA 
bleeding,  though  it  may  also  result  from  a  gunshot  wound,  as  in 
to  which  I  have  already  referred*  The  preternatural  common 
between  an  artery  and  vein  may  assume  two  distinct  forms,  ' 
spectively  as  ojteurismal  rarix  and  vaf^cose  aneurimn, 

Aneurismal  Vartj:  consists  in  a  direct  communication  bet^ 
artery  and  a  vein,  part  of  the  arterial  blood  finding  its  way  into  it 
which  is  dilated  and  somewhat  tortuous;  the  s^^nptoms  are  the  p 
of  a  small,  somewhat  olilong,  compressible  tumor,  with  a  jarring 
tion  communicated  to  the  hand,  and  a  buzzing  or  rasping  soau<f 
than  the  ordinary  aneurismal  whirr.    The  sound  is  more  distin^ 


UlLUI 


LIGATION    OF    INNOMINATE    ARTERY.  197 

than  below  the  tumor,  and  the  limb  is  usually  somewhat  weaker  and 
colder  than  natural.  The  condition  is  not  progressive,  and  requires,  as 
tmle,  no  treatment  beyond  the  support  of  an  elastic  bandage:  should 
anything  further  be  needed,  the  artery  must  be  tied  above  and  below  its 
aperture. 

Varicose   Aneurism, — ^This  consists  of   a    circumscribed   traumatic 
aneurism,  in  which  the  sac  communicates  also  with  a  vein,  which  is  itself 


Fig.  88. 


Varicose  aneariitm. 

always  varicose.  It  differs  from  an  aneurismal  varix,  in  that  the  arterio- 
Tenous  communication  is  indirect,  through  an  interposed  aneurismal  sac. 
Its  8}inptoms  are  a  combination  of  those  of  aneurismal  varix,  and  of 
ordinary  traumatic  aneurism :  the  tumor  gradually  enlarges,  and  becomes 
more  solid  from  the  deposition  of  fibrin,  there  is  a  distinct  impulse 
added  to  the  jarring  sensation  of  the  aneurismal  varix,  and  there  is  an 
aneurismal  whirr  superadded  to  the  rasping  sound  heard  in  the  former 
affection.  The  sac  in  this  form  of  disease  has  two  openings,  one  into 
the  artery  and  one  into  the  vein,  and  thereby  is  much  in  the  condition 
of  the  sac  of  a  traumatic  aneurism  which  has  become  diffuse  by  rupture; 
hence  the  proper  treatment  consists  in  laying  open  the  tumor  and  tying 
the  2iXi^Ty  above  and  below;  in  doing  this,  it  must  be  borne  in  mind  that 
the  first  incision  (which  opens  the  dilated  vein)  merely  exposes  the  ex- 
ternal orifice  of  the  si^c,  and  that  this  must  be  laid  open  by  a  second 
incision,  when  the  aperture  of  the  artery  will  be  found  more  deeply  seated. 

Lines  of  Incision  fob  Delioation  of  Special  Arteries. 

I  have  gone  so  fully  into  the  discussion  of  the  principles  which  should 
guide  the  surgeon  in  the.  management  of  arterial  hemorrhage,  and  of  the 
various  accidents  whichSfollow  arterial  wounds,  that  I  do  not  think  it 
necessary  or  even  desirable,  to  recur  to  the  subject  in  connection  with 
each  special  artery.  I  purpose  merely,  therefore,  in  this  place,  to  indi- 
cate as  concisely  as  possible  the  lines  of  incision  to  be  adopted  in 
applying  ligatures  to  the  several  arteries,  whether  the  operation  be  re- 
quired on  account  of  injury  or  of  disease. 

Innominate  or  Braohio-oephalio  Artery. — This  vessel  may  be 
reached  by  an  incision  at  least  two  inches  long,  corresponding  to  the 
anterior  edge  of  the  left  sterno-cleido-mastoid  muscle,  and  extending  in 
the  form  of  an  J  across  the  top  of  the  sternum,  and  in  the  line  of  the 
right  clavicle  (Fig.  89).  Care  must  be  taken  to  avoid  the  thyroid  plexus 
of  veins,  the  middle  thyroid  artery,  and  the  pneumogastric  and  phrenic 
nerves.  The  needle  should  be  passed  behind  the  artery,  from  without 
inwards,  so  as  to  avoid  the  innominate  vein  which  lies  on  its  outer  ( '  ~ 
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Common  Carotid. — This  vessel  may  be  tied  either  above  or  below 
the  point  at  which  it  is  crossed  by  the  ozno-hyoid  muscle.    In  either  case, 

Fig.  89. 


Ligation  of  the  innominate  arterj.    A.  Innominate.    B.  Carotid.    C.  SnbclaTian.    D.  Inferior  th/roid. 
rein.    £.  Sterno-maitoid  muscle.    F.  Sterno-bjold  and  aterno-thjrroid  moaclea. 


Fig.  90. 


Ligation  of- carotid  arterj.  A.  Carotid  artorj. 
B.  Jngular  vein.  C.  Descendeos  noni.  D.  Sterno- 
maatoid. 


the  guide  to  the  artery  is  the  inner 
edge  of  the  sterno-mastoid  muscle, 
the  patient's  head  being  thrown 
backwards,  and  inclined  to  the  op* 
posite  side.  The  incision  for  the 
upper  operation  (which  is  the  best, 
when  practicable)  extends  from 
near  the  angle  of  the  jaw  to  a  little 
below  the  cricoid  cartilage ;  for  the 
lower  operation  (Fig.  90),  from  a 
little  above  the  cricoid  cartilage, 
to  about  three  inches  downwards, 
along  the  edge  of  the  sterno-mas- 
toid muscle.  The  ligature  should 
be  passed  from  without  inwards, 
avoiding  the  jugular  vein  and 
pneumogastric  nerve.  In  opening 
the  sheath,  care  should  be  taken 
to  avoid  the  ''descendens  noni" 
nerve,  which,  however,  it  is  said, 
has  been  occasionally  divided  in 
this  operation,  without  unpleasant 
consequences  resulting. 


External  Carotid. — This  vessel  may  be  reached  by  an  incision 
parallel  to,  but  half  an  inch  in  front  of,  the  inner  edge  of  the  sterno- 
mastoid  muscle,  and  extending  from  near  the  angle  of  the  jaw  to  a  point 
corresponding  to  the  middle  of  the  thyroid  cartilage. 

Superior  Thyroid. — This  vessel  may  be  reached  either  by  an  incision 
across  the  upper  part  of  the  neck,  from  the  side  of  the  hyoid  bone, 
obliquely  outwards  and  downwards  to  the  edge  of  the  sterno-mastoid 
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!le,  or  by  an  incision  of  about  two  inches,  along  the  inner  border  of 
alter  muscle. 

Lngual  Artery. — This  may  be  tied  through  an  incision  an  inch 
,  made  in  a  direction  downwards  and  forwards,  immediately  behind 
comer  of  the  hyoid  bone  (Fig.  91).  The  superior  laryngeal  nerve 
lid  be  carefully  avoided  in  passing  the  needle. 


Fig.  91. 


Fig.  92. 


UflfttloB  of  the  lineal  arterj. 


LigaUon  of  the  fkeial  arterj. 


te  Fadal  Artery  ib  most  easily  secured  where  it  crosses  the  lower 
(Fig.  92);  the  Oocipital,  as  it  emerges  from  beneath  the  splenius 
cle,  behind  the  mastoid  process  of  the  temporal  bone  (Fig.  93) ;  and 
Temporal,  immediately  above  the  zygoma  (Fig.  94). 

Fig.  94. 


Llg&tioD  of  the  occipital  artery. 


Ligation  of  tlie  temporal  Htlerj. 


ubclavian  Artery. — The  Bight  Subclavian  may  be  tied  in  the  first 
^  of  its  course,  that  is,  between  the  trachea  and  the  scaleni  muscles, 
the  incision  recommended  for  ligature  of  the  innominate ;  on  the  left 
'  the  vessel  is  so  deeply  seated  as  to  render  the  operation  almost 
•ncticable,  though  if  it  be  attempted,  the  same  incision  (reversed) 
aid  be  employed.    This  operation  has,  I  believe,  been  performed  but 
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once  on  the  living  subject — by  Dr.  J.  K.  Rogers,  of  New  York.  Either 
subclavian  may  be  tied  in  the  third  part  of  its  course,  or  exterior  to  the 
scaleni  muscles,  by  an  incision  about  three  inches  long,  corresponding 
to  the  upper  border  of  the  clavicle,  the  shoulder  being  drawn  down,  and 
the  head  turned  to  the  opposite  side;  in  dividing  the  superficial  &scia, 
care  must  be  taken  not  to  wound  the  external  jugular  vein.    After 

Fig.  95. 


Ligation  of  inbelaTian  artery.    A.  SnbclaTlaii  artery.    B.  Brachial  pleznt.    G.  SealedHt  antieoa. 
D.  Tranarertalis  colli.   K  Omo-hyoid. 

cutting  through,  if  necessary,  some  of  the  fibres  of  the  stemo-mastoid 
muscle,  the  surgeon  cautiously  works  his  way  down  to  the  outer  edge 
of  the  scalenus  muscle,  in  the  angle  between  which  and  the  first  rib,  the 
vessel  lies :  the  needle  should  be  introduced  from  below  upwards.  The 
artery  may  be  tied  in  the  second  part  of  its  course,  by  the  same  incision, 
the  anterior  scalenus  muscle  being  cautiously  divided  upon  a  grooved 
director ;  the  parts  to  be  specially  guarded  from  injury  in  this  operation, 
are  the  phrenic  nerve,  the  jugiilar  vein,  the  thjrroid  axis,  and  the  pleura. 
Mr.  Skey  recommends  for  ligature  of  the  subclavian  in  its  outer  part,  an 
arched  incision,  which  ''  is  commenced  about  two  and  a  half  or  three 
inches  above  the  clavicle,  upon,  or  immediately  on  the  outer  edge  of, 
the  mastoid  muscle,  .  .  .  carried  slightly  outwards  and  downwards 
towards  the  acromion,  and  then  curved  inwards  along  the  clavicular 
origin  of  the  mastoid  muscle." 

Axillary  Artery. — This  vessel  may  be  tied  either  below  the  clavicle 
or  in  the  axillary  space.  For  the  former  operation,  an  incision  either 
straight  or  semilunar  (in  which  case  it  must  be  convex  upwards)  is 
made  below  the  clavicle  from  near  its  sternal  end  to  near  the  attach- 
ment of  the  deltoid  muscle.  The  fibres  of  the  pectoralis  major 'require 
division,  and  care  must  be  taken  to  avoid  the  cephalic  vein  and  acromial 
thoracic  artery.  The  needle  is  passed  from  below  upwards.  To  secure 
the  artery  in  the  axilla^  an  incision  of  about  three  Inches  is  made  along 
the  border  of  the  latissimus  dorsi  muscle,  though  many  surgeons  prefer 
an  incision  more  oblique  to  the  course  of  the  vessel ;  the  ligature  may 
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^inasod  from  within  outwards,  between  tbe  roots  of  the  mcdiau  nerre, 
^*  *  ^  la  thiB  poeitioD,  lie  on  either  side  of  the  artery, 

Braohial  Artery. — This  vessel  ma}'  be  tied  in  its  upper  part  by  an 
tcifion  along  the  inner  edge  of  the  coraco*brachialis  raiisde,  or  in  its 
Ivid'ile  aod  lower  parts  by  an  in- 

Idsioa  corresponding  to  tbe  ulnar  Fig.  96. 

lidge  of  the  biceps*  The  artery 
JBefTery  superficially  in  its  whole 
Icstent^and  is  perhaps  more  easily 
ItM  than  any  other  in  the  body, 
f  The  ulnar  nerve  lies  to  its  inner 
Ifide^  while    the    median    nerve, 

which  above  is  to  the  outside  of 

tb«  vessel,  crosses  in  front  of  it 

il  about  iu  middle.     In  operating 

wftm  the  brachial  artery,  its  oc- 

eaatcmal   high   division   must  be 

borne  in  mind. 

Rtdi&l  Artery, — This  vessel, 
^  i^  upper  part,  lies  between  the 
'j;  lostor  longus  and  the  prona* 
lort<»res  muscles;  and  below,  be* 
twecn  the  former  and  the  flexor 
ctrpi  radialis.  1 1  may  be  reached 
in  toy  portion  of  its  course  by  an 
^\\i\iit  incision  crossing  a  line 
from  ttie  middle  of  the  arm,  at  the 
httd  of  the  elbow,  to  the  ordinary 
plice  of  feeling  the  pulse.  The 
nidlA]  artery  behind  the  thumb 
<u;  be  exposed  by  an  incision 
>boQt  an  inch  long,  across  the 
^liaal  eoda  of  the  metacarpal 
mis  of  the  thumb  and  forefinger 

ITiaar  Artery. — The  general 
*'<mhit  uf  this  vessel  may  be  de- 
•cnlHf^l  by  a  line  drawn  from  the 
^*di\k  nfthe  bend  of  the  elbow,  obliquely  inwards,  to  a  point  half-way 
dovu  thf  forearm,  and  thence  parallel  to  the  ulnar  edge  of  the  latter, 
^^t  an  inch  to  its  outside.  The  radial  border  of  the  fiexor  carpi  uluaris 
^J  bo  considered  a  guide  to  the  vessel  in  the  middle  part  of  its  course. 

AhdomiDal  Aorta. — The  aorta  may  be  reached  by  a  curved  incision 
<*aihe  leH,  •^ide  of  the  body,  convex  towards  the  vertebra,  and  extending 
*^Uie  *  of  the  tenth  rib  to  near  the  anterior  superior  spinous 

jJociMof  rn.  the  lonprth  of  the  wound  being  about  six  inches. 

^  twioas  divided  down   to   the   peritoneum,  this 

"■^brine  i.8  r  ^  I  backwards,  the  surgeon  tracing  up  the 

•'*n!)n  iliac  to  its  bifurcation,  about  an  inch  above  which  the  ligature 
'^U  be  applied  ;  the  needle  is  passed  around  the  aorta  from  left  to 
'Hlh^tnd  (Vom  behind  forwards,  special  care  being  taken  not  to  injure 
«*»«iia  cava,  which  lies  to  the  right,  or  the  filaments  of  the  sympa- 
^MliciieiYeT  which  lie  in  front  of  the  vessel  * 


LlfAUon  of  ihe  hniDonU  rmdUl,  ftml  oliiAr  arleiiet ; 
fttto  of  the  pAlmar  vraaeU. 
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Common  and  Internal  Iliacs. — Either  of  these  arteries  may  | 
reached  by  a  curved  incision,  five  to  seven  inches  long,  passing  ttm 
above  the  anterior  superior  spinous  process  of  the  ilium,  about  half  ■ 

inch  above  Poupart's  ligament|  ti 
Fig.  97.  the  external    abdominal   ring ;   tk 

peritoneum  is  carefully  stripp^  a| 
wards,  and  the  needle  pass!^  fkoi 
within  outwards,  around  whichew 
vessel  is  to  be  secured.  In  tying  tt 
internal  iliac^  the  surgeon  must  b 
specially  cautious  not  to  wound  tb 
external  iliac  vein,  which  lies  in  thi 
angle  formed  by  the  bifurcation  Q 
the  common  artery. 

Gluteal  and  Sciatio  Arterial 

— The  former  vessel  may  be  reaches 
by  an  incision  in  a  line  from  tb 
posterior  superior  spinous  process  o 
the  ilium,  to  a  point  midway  betweo 
the  tuber  ischii  and  the  great  tro 
chanter ;  the  latter  by  a  similar  in 
cision,  about  an  inch  and  a  quart« 
below  the  position  of  that  already 
described. 


Ligation  of  the  common  llUc 
Fig.  98. 


LtfBtion  of  the  external  lUao.  The  woand  snppoeed 
to  be  held  oj^en.  A.  Artery ;  B.  Vein ;  C.  Peritoneum  ; 
D.  Spermatic  cord. 


External  Iliac. — This  ves 
sel  may  be  tied  by  Liston^i 
modification  of  Abernethy'i 
method,  or  by  that  recom 
mended  by  Sir  Astley  Coopei 
In  the  first  operation  an  incisioi 
is  made  from  about  two  inchei 
within  the  anterior  superio: 
spinous  process  of  the  ilium 
in  a  curved  line,  inwards  an< 
downwards,  to  an  inch  and  t 
half  above  the  middle  of  Pou 
part's  ligament;  the  wound 
which  is  convex  downwards 
should  be  three  or  four  inche 
long.  All  the  tissues  beiof 
carefully  divided  down  to  th< 
peritoneum,  the  latter  is  can 
tiously  pushed  ai^d  held  out  o 
the  way,  while  the  artery  is  sc 
cured  by  passing  the  needli 
from  within  outwards.  Coop 
er's  incision  (Fig.  98),  is  abou 
three  inches  long,  parallel  U 
and  a  little  above  Poupart'i 
ligament,  and  reaching  fron 
near  the  anterior  superior  iliai 
spine,  to  a  point  above  the  innei 
border  of  the  abdominal  ring 
The  external   oblique   tendoi 
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}m%  dividai,  the  spermatic  cord  ap- 
tnd  beueatb  it  the  artery  may 
jlv  be  roimd.  The  disadvantages 
Ikk  opentioti  are  the  risks  of 
tile  ej)igastrie  artery  and 
artery-  and  vein ;  hence, 
cases,  Abemethy^s  is  the  best 
I,  etpeciaUy  as  it  can  very 
fltiOy  be  extended  upwards,  so  as  to 
albirtheoommoD  trunk  to  be  reached^ 
tftiutilionld  be  found  necessary. 

Femaral  Artery. — Tlio  Common 
Anorak  artery  can  be  readily  reached 
bf  10  inciBion  made  verticall^^  down- 
wdf1h)fQ  Poupart'S  Ugaraeut,  in  the 
fiaeofptilaation  of  the  vessel;  the  ope- 
mioa  of  ligation  is,  however,  a  bad 
one  in  thut  i«ituati(>n,  and  the  external 
flilc  ihoiild  be  always  tied  in  prefer- 
ttde  to  the  common  femoral.  The 
Stperfici&i  Femoral  artery  may  be 
lied  is  any  portion  of  its  course^ 
tbotgb  the  operation  is  best  done  at 
tkipocef  **  Scarpa's  triangle/*  where 
ttitrteiy  is  crossed  by  the  sartoriua 
wde;  ibe  incision  for  this  operation 
■SHwjId  be  three  or  four  inches  long, 
^SMog  about  two  inches  below 
'••piita  tigameut,  midwa}'  between  the  ante- 
^iaptrior  iliac  spine  and  the  symphysis,  and 
<>«W  downwards  in  the  axis  of  the  limb,  some- 
^te  oMiqiaety  to  the  edge  of  the  sartorius 
The  femoral  vein  in  this  part  of  its 
Ilea  to  the  inside  of  the  artery,  and  the 
dlonliL  therefore,  be  passed  from  within 
'■ti^ln.  Tlie  femoral  artery  may  also  be  tied 
**  '•  Jil,  where  the  aartorius  muscle  will 

■^^i  .,  ^uxde  for  the  surgeon's  incision,  the 
'***ri,  which  at  flrat  lies  inside  of  this  muscle, 
^'WvinU  crossing  beneath  itt  and  finally  being 
*«»nialloit. 

Tke  Prq/*«imifl,  or  Deep  Femoral  Artery^  may 
2f  fttefaed  by  an  incision  similar  to  that  em- 
FJrf  for  the  common  femoral,  the  latter  vessel 
■^g  traced  down  to  its  bifurcation,  and  the 
^^Ibai0nil  tied  al>out  half  an  inch  below  the 
*^iV*of  Ita  circumflex  branches, 

pQpUtaal  Artery. — This  vessel  may  be 
•^^riied  Iti  il»  upj)**r  third  by  an  incision  along 
tW  ottter  bonier  of  the  semi-membranosus  mus- 
*fe»»o4in  its  l(nGf*r  third  by  an  incision  between 
tW  leiuAa  fff  the  gastrocnemius.  The  vein  in 
^tbrmtr  situation  Ilea  to  the  outer,  and  in  tbe 


Fig,  99. 


Ligation  of  ill*  feuonl  ^rUr;  la  tu  iiy41« 


Fig.  100. 


Dpp^r  Btid  tower  p«r(«.  n.  Tti» 
popliteal  vr^ia.  6,  Tb«  po|»ltt«al 
art^rjr.  <?.  Tlio  po»i«ri<»r  Mph*- 
soo*  TeltL.  TtiP  popUteftI  ii«rv«, 
on  the  oii1«\«l0  of  Oi<»  artery.  tii» 
b*ea  omttte4  la  Itie  dimfraiu. 
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btter  to  the  inner  side  of  the  artery;  in  either  case  the  needle  should  be 
iutrotUicecl  between  the  two  vessels* 


Anterior  Tibial. — This  artery  may  be  found,  in  its  upper  Uiird,itt 
the  8])ace  between  the  tibialis  anticus  and  extensor  communis  muscles. 
The  incision  is  made  rather  more  than  an  inch  outside  of  the  j^pitieof 
tlic  tibia,  and  should  be  about  three  inches  long.  In  its  lower  lialf  the 
artery  may  be  found  just  outside  of  tlie  extensor  proprias  iioUicis  temlon^ 
which,  in  this  situatioD,  is  tlie  guide  for  the  surgcoii^s  incisiou.   Cart 


Fig.  loa. 


The  woitadt  ftr«  tuppoMd  lo  b«  held  »*a&d«r. 


LIs&UoQ  of  the  poit«rlor  tl1»lKl«  &t  v&rkms  pft^ 
Tbfi  woiindi  are  «iippM*d  Co  ba  lield  i 
Th«  Ugatare  If  soder  lh9  VMWL 


must  of  coiuTse  be  exercised  In  passing  the  ligature^  to  avoid  the  ren 
comites  and  the  peroneal  nerve.  On  the  (hrmtm  of  the  foot^  this  artet 
may  readily  bo  found  between  the  tendons  of  the  extensor  pollicis  an 
extensor  brevis  disntorum.  Its  course  corresponds  to  the  line  of  the  fir: 
metatarsal  interspace. 

Posterior  Tibial.— This  artery  may  lie  tied  in  the  calf  of  the  leg^< 
just  above  the  ankle:  iu  the  former  position,  the  operation  should  only  1 
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^c  for  bemorrhji^^  when  the  wound  iniist  be  marie  the  guide  for  the  itici- 
iio<u  '^hich  ^houUI  be  in  the  direcliou  of  the  fibres  of  tl»e  gastracucraics, 
tiid  tboiit  four  inches  long.  Above  the  ankle,  the  artery  may  be  easily 
ffgiebcd  hy  a  semilunar  ineision,  concave  forwards,  about  three-fourths 
of  sa  inch  behind  the  inner  malleolus,  aud  from  two  to  three  inclies  in 
liengtb;  the  needle  should  be  passed  from  behiud  forwards,  so  as  to 
iToid  ttie  accompan>ing  nerve. 

Peroneal  Artery* — If  this  vessel  should  require  lig:ation,  which  can 
<tfiJy  be  in  case  of  wound,  an  incision  must  be  made  similar  to  that  rc- 
nrocnded  for  ligation  of  the  posterior  tibial  in  its  upper  third,  except 
ftt  in  this  instance  it  will  of  course  be  on  the  outer  or  fibular  side  of 
f  calt  The  artery  will  be  found  lying  in  a  groove  between  the  fibula, 
lexor  poUids  musde,  and  interosseous  ligameut. 


CHAPTER   X. 

IXJITMES  OF  XERYKS,  MUSCLES  AND  TENDONS,  LYMPHATICS, 
BUKS^,  BONES,  AND  JOINTS, 

Ikjubiks  of  Nervbs. 

Contusions. — Nerves  are  frequently  subjected  to  contusion;  tho 
fitects  of  this  iDJury,  which  is  manifested  by  local  pain  and  a  tingling 
•f**»»tioii  {ping  and  needles^  as  it  is  popularly  called)  alon^  the  course  of 
™*Wbution  of  the  nerve  fibres,  are  commonly  evanescent,  though  in 
I^^^Hiiii  of  a  hysterical  or  nervous  disposition  they  may  be  more  perma- 
^^t^  ^mg  rise,  in  some  instances,  to  a  distressing  form  of  neuralgia  j 
^  Uie  neurilemma  may  become  thickened  as  a  consequence  of  the  bruise, 
Qiitsfaig  I  -  Tire  a  form  of  partial  paralysis,  or,  more  rarely,  a  second- 

^*y  Witot  iition  of  the  nerve  centres. 

^^^oeration  or  Rupture  of  nerves  sometimes  occurs  as  a  subcnta- 
^^*u^  iojory,  ns  in  cAses  of  dislocation,  when  the  lesion  may  be  a  direct 
^^*a1|  of  the  injury,  or  may  be  caused  by  the  force  used  in  attempts  at 
^^**Ctioii*  Paralysis  sometimes  exists  in  these  cases  from  tbe  first,  or^ 
rjjy  rome  on  several  weeks  subsequently  and  be  attended  with  muscular 
^^filiy;  according  to  Duchenne,  sensation  is  less  impaired  in  these 
^^•a  tbaji  motion.  The  ireatmeni  should  consist  in  the  use  of  elec- 
^*^lj,  douches,  and  suitable  gymnastic  exercises, 

I^imotured  Wounds  of  nerves  usually  result  from  the  pricks  of 
^^^\t*^  or  of  the  lancet  in  venesection.  Partial  paralysis  and  neuralgia 
^^y  result^  and  may  affect  not  only  the  parts  supplied  by  the  injured 
ire,  but  ac^oining  parta  aa  well,  as  in  cases  recorded  by  Graves  and 


Complete  Di vision  of  a  nerve  causes  paralysis  of  the  parts  sujv 

I  Wed,  with  a  diminution  of  temperature,  and  certain  nutritive  changes 

^Uich  have  been  studied  by  Mr,  Paget,  and  more  recently  and  more  fully 

Vy  Wtk  Mitchell,  Morehouse,  and  ^Keen,  of  this  city.   'These  nutritive 

<w|p»  may  be  classified  aa  diminished  tension  with  muscular  atrophy 
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and  contraction ;  a  peculinr  alteration  of  the  &kin  and  its  appendagei, 
n)anifested  l*y  a  glossy  appearance,  loss  of  hair,  incurvation  of  liail*. 
anil  the  occurrenec  of  eczematoua  eruptions;  siibacnte,  rheumatoidai, 
articylar  inflanrmatioos;  absence  of  perspiration  fronj  the  affected  part; 
the  whole  accompanied  in  raany  cases  by  a  peculiar  and  very  distressing^ 
haininfj  pain.  In  some  rare  instances  the  temperature  of  the  atfectd 
part  is  absolutely  higher  than  the  normal  standard.  " 

Repair  of  Nerves  after  Division,— The  divided  ends  of  a  q4\ 
nerve  are  observed  to  become  bulbous,  and  the  continuity  of  thetmiil^ 
is  idtiraately  restored  by  means  of  fibrous  tissue,  in  which,  aecortliugl 
Schwann  and  Hasse,  nerve  tubes  are  uUiinately  developed,  in  son 
cases  neighboring  nerves  appear  to  act  vicariously  for  those  trunk 
which  are  divided,  thus  presenting  a  condition  somewhat  analogous t 
the  collateral  circulation  in  cases  of  arterial  obliteration.  If  aay  coi 
siderable  portion  of  a  nerve  be  excised,  there  is  no  reproductioo,  aw 
the  only  chance  of  restoration  of  function  is  in  the  vicarious  actio 
above  alluded  to.  In  some  cases  the  extremity  of  a  divided  nerve^c 
even  an  undivided  nerve,  becomes  inx^olved  in  the  dense  tissue  of  aciti 
trix,  or  in  the  exuberant  callus  produced  in  the  repair  of  a.  fracture. 
A  very  painful  neuralgic  and  paralytic  condition  may  result  from  tliii 
circumstance,  requiring  surgical  interference,  whicli  has  been  succesi 
fully  applied  in  such  cases  by  Warren,  of  Boston,  Oilier,  of  Lyons,  \ 
others. 

Treatment  of  Wounded  Nerves. — It  has  been  proposed  to  unite 
the  cut  extremities  of  divided  nerves  by  means  of  sutures,  and  sevei 
cases  in  which  this  has  been  done  have  been  reported  in  France,  theallei 
results  l>eing  marvellously  favorable.     There  does  not,  however,  ap] 
to  be  8ufl1cit.'nt  evidence  of  the  success  of  the  plan  to  warrant  its  g< 
oral  adoption,  and  the  very  introduction  of  a  suture  into  a  nerve  woi 
seem,  in  itself,  not  wholly  free  from   risk.     The  pain  attending  nei 
wounds  may  be  alleviated  by  the  application  of  warmth  or  cold,accoi 
ing  to  the  feelings  of  the  jiatient,  and  especially  by  the  hypodermic^ 
of  morphia.     Repeated  blistering  is  recommended  by  Dr.  Mitchell,  and 
his  co^laborers,  for  the  burning  jjain  of  nerve  injuries— and  for  the  raas: 
cular  atrophy,  faradization  with  the  eleetro-m  ague  tic  battery,  shami 
ing,  and  the  alternate  use  of  hot  and  cold  douches. 


and 

I 


Reflex  Paralysis,  resulting  from  injuries  of  nerves,  is  a  very  in 
est  ing  subject,  but  belongs  more  to  the  domain  of  ph^-siology  than  ^ 
that  of  practical  surgery;  it  has  been  specially  studied  by  Prof.  Bro 
S«H|uard,  by  Dr.  Mitchell,  of  this  city,  and  by  Dr.  Kcheverria,  of  " 
York. 


Injuries  of  Muscles  akd  Tendons. 


Broie|fe 
of  ^fl 


Strains  and  Sprains  of  muscular  tissue  are  of  very  frequent  occu^ 
rence,  and  vary  in  severity  from  the  slightest  stretching  to  absolut-^ 
rupture  of  some  of  the  muscular  fibres;  the  treatment  consists  in keej^ 
ing  the  parts  at  rest,  in  the  use  of  slightly  stimulating  embrocations,  anc^ 
in  the  internal  administration  (in  cases  occurring  to  patients  of  a  rheu-^ 
niatic  tendency)  of  Dover's  powder  with  colchicum  or  iodide  of  potas-^ 
siuTO.  Corrigan's  button  cautery  may  be  applied  if  the  pain  be  ver\" 
[persistent,  while  the  atrophy  and  paralysis^  which  sometimes  result, 
require  faradisatiout  shampooing,  etc. 


INJURIES    OF    THE    LYMPHATICS. 


207 


Fig. 103. 


Suboutaneous  Rupture  of  muscles  and  tendons  may  occur  either 
from  external  violence,  or  from  the  forcible  contraction  of  the  muscle 
itselfl  Thus,  the  abdominal  muscles  are  sometimes  ruptured  during  the 
juocess  of  parturition,  while  muscular  rupture  is  a  frequent  attendant 
opoDthe  spasms  of  tetanus.  Rupture  of  tendons  is  apt  to  occur  from 
sudden  and  unusual  exertions,  especially 
OD  the  part  of  persons  past  the  middle 
time  of  life ;  thus,  the  tendo  Achillis  has 
been  known  to  give  way  in  elderly  gentle- 
men who  indulge  in  the  juvenile  amusement 
of  dancing.  The  line  of  rupture  may  be 
through  the  muscle  or  through  the  tendon, 
though  more  commonly  at  their  line  of 
jonction;  more  rarely  the  tendon  may  be 
separated  from  its  point  of  insertion.  The 
tjfmptoms  of  this  accident  are  sufficiently 
erident  The  patient  experiences  a  sudden 
8hock,attended  with  a  sharp  pain,  and  some- 
tunes  an  audible  snap ;  the  power  of  using 
the  part  is  lost;  and  usually  a  distinct  de- 
pression or  hollow  can  be  felt  at  the  line  of 
rapture.  The  treatment  consists  in  placing 
the  part  in  such  a  position  as  will  relax  the 
aflbcted  muscle  or  tendon,  and  allow  its  di- 
vided extremities  to  be  approximated  as 
doselj  as  possible.  Kepair  in  these  cases 
is  effected,  as  shown  by  Paget  and  Adams, 
by  the  development  of  a  new  tissue  between 
the  cut  extremities,  which  in  the  case  of  a 
tendon  gradually  assumes  the  character 
of  the  original  structure,  but  in  the  case  of 
a  muscle  remains  permanently  as  a  fibrous 
bind.  Rupture  of  the  tendo  Achillis  may 
be  conveniently  treated  by  an  apparatus  (Fig.  103),  consisting  of  a  col- 
hff  placed  above  the  knee,  with  a  cord  which  pulls  up  the  heel  of  a 
dipper  applied  to  the  foot,  so  as  to  keep  the  gastrocnemius  muscle  thor- 
oughly and  constantly  relaxed.  Rupture  of  the  extensor  muscles  of 
the  thigh,  or  of  the  ligamentum  patellaB,  should  be  treated  by  keeping 
the  limb  in  an  extended  position  and  somewhat  elevated;  after  recovery, 
A  posterior  splint  should  be  worn  for  some  time,  to  prevent  sudden 
flexion  of  the  knee.  Paralysis  or  atrophy  resulting  from  these  injuries 
wquires  the  use  of  friction,  faradization,  etc.,  as  already  described. 

Open  Wounds  of  tendons  should  be  treated  on  general  principles,  care 
heing  taken  to  avoid  gaping  of  the  part  by  placing  the  limb  in  a  suit- 
*ble  position,  and  by  the  use  of  sutures  to  approximate  the  cut  ex- 
tremities, if  this  seem  necessary. 


Appantaa  for  raptared  tendo  Achillis. 


Injuries  of  the  Lymphatics. 

These  present,  ordinarily,  no  features  requiring  special  comment ;  in 
some  cases,  however,  in  which  there  is  a  varicose  state  of  the  lymphatic 
trunks  (a  condition  usually  associated  with  one  of  the  varieties  of  Ele- 
phantiasis Arabum),  wounds  of  the  aflfected  part  are  followed  by  a 
copious  and  sometimes  troublesome  fiow  of  a  milky  fluid,  constituting 
t  traumatic  form  of  what  is  known  as  lymphorrhcea.    Such  wounds  anQ 
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diflleult  to  heal,  and  sometimes  degenerate  into  obstinate  fistulse.  CaK-«e> 
fully  applied  pressure,  and  the  use  of  caustic  or  even  of  the  hot  hrc^xi, 
would  seem,  in  such  a  case,  more  promising  than  any  other  remedy. 

Injuries  of  Burs^. 

These  are  chiefly  of  interest  from  the  possibility  of  their  being  mis- 
taken for  injuries  of  adjoining  articulations.     Wounds  of  bursse  heai 
with  obliteration  of  the  sac.     Should  suppuration  occur  in  a  bursa,  with- 
out external  wound,  the  part  should  be  freely  opened,  and  treated  as  win 
ordinary  abscess.    Injuries  of  bursae  sometimes  result  in  chronic  strac- 
tural  changes  which  will  be  described  in  another  part  of  the  volume. 

Injuries  of  Bones. 

Besides  fractures^  which  will  be  considered  in  a  separate  chapter, 
bones  may  be  subjected  to  contusion  and  to  alteration  of  shape  (bending)^ 
without  solution  of  continuity. 

Contusion  of  bone  has  already  been  referred  to  in  the  chapter  on 
gunshot  wounds,  as  a  consequence  of  which  injuries  it  is  not  unfre- 
quently  met  with.  It  may  also  occur,  however,  as  the  result  of  acci- 
dents met  with  in  civil  life,  and  is  frequently  productive  of  very  serious 
eflbcts  as  regards  the  limb,  or  even  the  life  of  the  patient.  The  various 
in^ammatory  conditions  of  bone,  which  will  be  hereafter  discussed,  such 
as  periostitis,  necrosis,  and  osteo-myelitis,  may  all  result  from  contusion, 
while  in  special  localities,  as  in  the  skull,  serious  visceral  complications 
may  secondarily  ensue.  In  the  aged,  shortening  and  atrophy  may 
result  from  bone  contusion,  as  is  often  seen  in  the  neck  of  the  femur ; 
this  condition  may  be  mistaken  for  fracture.  The  primary  treatment  of 
contusion  of  bone  is  to  be  conducted  in  accordance  with  the  principles 
which  guide  the  surgeon  in  the  management  of  contusion  of  other  parts. 
The  operative  measures  which  may  be  required  b}'  the  after  consequences 
of  this  form  of  injury  will  be  referre4  to  in  another  place. 

Bending  of  Bone,  apart  from  fracture,  can  only  be  met  with  in  very 
early  life,  or  under  the  influence  of  some  morbid  condition  which  dimin- 
ishes the  proportion  of  the  earthy  constituents  of  bone,  as  in  cases  of 
rickets  or  of  osteo<malacia.  The  treatment  consists  in  attempting  to 
remove  the  deformity  by  the  use  of  suitable  splints  and  bandages.  The 
splint  may  be  applied  to  either  the  concave  or  the  convex  side  of  the 
limb,  but  in  either  case  care  must  be  taken  to  prevent  sloughing  at  the 
points  of  greatest  pressure. 

Injuries  of  Joints. 

Injuries  of  joints,  apart  from  dislocations^  which  will  be  considered 
hereafter,  ma}^  be  classed  as  contusions^  sprains j  and  wounds. 

Ck)ntusions  of  joints  are  of  frequent  occurrence  as  consequences  of 
falls,  blows,  etc.,  and  if  not  very  severe,  and  in  healthy  persons,  are 
usually  readily  recovered  from ;  in  other  circumstances,  however,  the 
results  of  these  injuries  may  be  very  serious.  Hip  disease  is  not  unfre- 
queutly  traced  to  a  fall  or  blow  upon  the  hip,  as  its  exciting  cause, 
and  I  have  known  a  simple  fall  upon  the  ice,  in  a  boy  of  strumous  con- 
stitution, to  be  followed  by  osteo-myelitis  of  the  humerus,  with  suppura- 
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Tgaiiimtion  of  both  elbow  nnd  slioubler  joints,  requiring  eveu- 

AOputation  attbe  latter  urttciilation*     Tbc;  treatment  of  contused 

Aoold  consist  in  keeping  the  part  at  complete  rest,  and  in  applj'- 

Id^  Willi  leeclieB,  if  necessary;  and,  in  the  later  stages,  in  alfording 

Bp|x>rt  by  means  of  an  elastic  bandage,  and  in  the  use  of  metliodical 

tod  of  tbe  cold  douche. 

Sprains. — A  joint  is  said  to  be  sprained^  when,  as  the  result  of  a 
|t*^i*l  or  other  external  violence,  its  ligaments  are  forcibly  stretched  or 
0,  without  the  occurrence  of  either  fracture*  or  dislocation.  This  ac- 
dtatmay  occur  in  any  joint,  though  it  is  most  frequent  in  the  wrist, 
find  smaller  joints  of  the  foot.  Tbe  condition  may  commonlj*  be 
Uy  recognized.  The  position  assumed  spontaneous]}^  by  tbe  part,  is 
llMtii]  which  there  is  least  tension,  the  hand  being  slightl^^  flexed  and 
liadiiifd  to  the  ulnar  side  in  the  case  of  the  wrist,  and  the  foot  being 
ItStfnded  (*^  pointed  toe"')  in  the  case  of  tbe  ankle.  The  joint  presents 
|U#  miti]  evidences  of  inflammation,  tbe  swcHing  and  heat  being  partlcu- 
[lirijrinirked^  while  the  part,  if  not  painful,  is  exquisite!}-  sensitive  to 
[thf  lauch.  These  symptoms  may  be  developed  in  the  course  of  from  a 
r  minutes  to  half  an  hour,  though  a  patient  with  a  sprained  ankle  may 
DCS  continue  to  go  about  for  several  hours,  not  being  indeed  con- 
>of  the  severity  of  his  injury  till  he  comes  to  remove  bis  boot  at 
The  ptognoHis  in  the  large  majority  of  cases  is  favorable,  though, 
I  pereons,  the  joint  may  remain  stitf  and  painful,  for  many  weeks  or 
fitfttaanUu  aHer  the  subsidence  of  acute  symptoms.  The  articulation 
^  becomes  the  seat  of  chronic  rheumatism,  while  more  rarely, 
If Cbt  {»aii«fnt  be  strumous,  suppurative  disorganization  of  the  part  may 
Tbe  treatment  in  the  acute  stage  consists  in  keeping  the  joint  at 
Btlnereiitt  lUid  in  making  cold  or  warm  applications,  as  most  agreeable 
I  Um  patient.  I  have  olVen,  by  tlie  use  of  warm  spirituous  foment  a- 
|lidKi,tadi  AS  the  tinctui^e  of  opium  or  tincture  of  arnica,  succeeded 
iidiipcrifTr.-  *'  ^^velling,  and  relieving  the  other  symptoms  of  inflam- 
mtloa— ei)  ig  them  down,  as  it  were — more  quickl}*  than  by  tbe 

•if  of  ingiotions,  as  usually  recommended.     In  the  later  stages 

%fM  l»e  well  stjpported  with  a  soap  plaster  and  bandage,  or 

••diuitic  blocking,  and  subjected  to  methodical  kneading  aud  friction 
(mgitfa^)^  and  the  use  of  the  cold  douche.  When  a  patient  with  sprained 
iflUiit  imabte,  from  tbe  nature  of  Ids  avocations,  to  stay  at  home  and 
hifttlie  part  at  rest,  it  may  advantageously  he  supported  with  a  starched 
wSige^iihicii  will  allow  of  a  certain  amount  of  exercise  without  injury 
^tfcijoijit.  Should  the  surgeon  have  the  opportunity  of  seeing  the 
^ttui  ttifly  period,  before  the  occnrreDce  of  inflammatory  symptoms, 
ttttiglit  tie  profH»r  to  comjdetely  surround  the  joint  with  long  and  broad 
■flunife  tlriiis,  auj^eradding  u  starch  bandage — a  mode  of  treatment 
*Uetkha»  occasionally  sueceetlcd  in  preventimj  the  occurrence  of  inflam- 
••twm  ind  Its  troublesome  sequelfle;  if  this  plan  be  adopte<l,  however^ 
^«itl*lioaJd  be  very  carefully  watched,  lest  injurious  constriction  or 
^^ikraghing  should  result  from  the  pressure  em[»loyed. 

Wounds  of  Joints. — These  injuries  can  usually  be  recognized  with- 
^^ifiimcwlly,  either  by  the  exposure  of  the  articular  cavity,  or,  if  the 

*  Tadcr  Ihr  name  oC  w»r<j 

**  •^^amtian  »pf  a  tcndcfti 

*«*»liic»iay. 

u 


/v,  Callrnder  describes  an  injury  ccmsktinir  In 

;iorut  of  inj^crtion,  wilh  JHachim^nt  of  a  thin 

ji  course,  be  treated  as  an  ordinary  fracture  in 
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wound  be  smaller,  by  the  escape  of  synovia ;  if,  however,  these  cvidenc*^ 
be  not  present,  it  is  an  imperative  rule  of  surgery  that  no  exploratic 
with  the  probe  or  otherwise  should  be  instituted,  lest  the  very  com{>li- 
cation  that  is  dreaded  should  be  induced  by  these  manceuvres.    Tlsitt 
jyrognosis  of  a  joint  wound  depends  on  the  size  and  situation  of  the  ps^ s^ 
tieular  articulation  which  is  affected,  the  nature  of  the  wound  itself,  acad 
the  constitutional  condition  of  the  patient.     Wounds  of  the  small^sr 
joints,  such  as  of  the  fingers  and  toes,  are  commonly  recovered  frozxi 
without  difficulty,  although  anchylosis  of  the  articulation  usually  result;^. 
Small  incised  wounds  of  even  large  joints  may  terminate  favorably  under 
expectant  treatment,  while  lacerated  wounds  of  the  same  joints,  espe- 
cially if  complicated  with  dislocation   or  fracture,  almost  inevitabljr 
require  excision  or  amputation.     Again,  in  a  strumous  patient,  a  com- 
paratively slight  wound  may  give  rise  to  such  disorganization  of  a 
joint  as  would  not  ensue  in  the  case  of  a  perfectly  healthy  person. 

Treatment, — In  the  case  of  a  simple,  uncomplicated  wound  of  even  so 
large  a  joint  as  the  knee,  the  surgeon  should  make  an  attempt  to  save 
the  limb.  If  a  portion  of  the  instrument  which  has  caused  the  injury 
remain  in  the  wound  (as  often  happens  in  cases  of  needle  puncture),  it 
should  be  carefully  extracted,  and  the  wound  then  hermetically  sealed 
with  gauze  and  collodion,  or  the  antiseptic  lac  of  Prof.  Lister.  The 
patient  should  be  kept  in  bed,  with  the  limb  at  complete  rest,  the  joint 
being  surrounded  with  ice-bags.  The  diet  should  be  unirritating,  and 
opium  may  be  freely  administered.  Under  this  treatment  the  wound 
may  heal,  and  a  useful  articulation  be  preserved.  If,  however,  the 
course  of  events  takes  a  less  favorable  turn,  as  is  especially  apt  to  happen 
with  patients  in  adult  life,  the  whole  joint  may  l)ecome  acutely  inflamed, 
that  condition  being  then  developed  which  is  known  as  traumatic  ar- 
thritis. This  differs  from  the  ordinary  forms  of  arthritis,  which  consti- 
tute the  "white  swellings"  so  often  met  with  in  practice,  in  that,  in  them, 
the  disease  usually  originates  in  the  cartilage  or  the  bone  itself,  while  in 
the  traumatic  form  of  the  affection  the  s3'novial  membrane  is  first  in- 
flamed, and  the  other  tissues  of  the  joint  involved  secondarily.  When 
traumatic  arthritis  occurs  in  a  case  of  joint  wound,  the  treatment  above 
directed  should  be  somewhat  changed ;  the  use  of  cold  may  be  abandoned, 
and  warm  fomentations  or  cataplasms  substituted,  while  a  few  leeches 
may  be  applied  to  the  neighborhood  of  the  joint,  and  calomel  and  opium 
exhibited  internally.  At  the  same  time  the  strength  of  the  patient  must 
be  sustained,  by  the  administration  of  concentrated  food,  and  even  stimu- 
lants if  necessary.  Any  abscesses  which  form  around  the  joint  should  be 
opened  as  soon  as  they  are  detected,  while,  if  suppuration  occur  within 
the  joint  itself,  the  question  of  excision  or  of  amputation  may  again  arise. 

Free  incisions  into  suppurating  joints,  as  recommended  by  Mr.  Ga}*, 
are  often  of  the  greatest  service.  To  be  effective,  they  should  he  free — 
mere  punctures  are  worse  than  useless — and  should  be  so  situated  as  to 
allow  of  perfect  drainage;  it  is  not,  however,  necessary  to  slit  up  a  joint 
from  side  to  side,  and  it  should  not  be  forgotten  that,  as  Mr.  Holmes 
puts  it,  these  incisions,  "if  they  do  no  good,  will  certainly  do  harm." 
The  object  and  the  sole  object  of  opening  a  suppurating  joint  is  to  secure 
free  drainage,  and  this  object  can  be  better  accomplished  by  an  incision 
of  m6derate  size  judiciously  placed,  than  by  a  larger  one  in  another  part 
of  the  joint.  Drainage  may  be  assisted,  as  suggested  by  Mr.  Holmes, 
by  the  introduction  of  a  Chassaignac's  tube,  a  bent  probe,  or,  which 
would  be  still  better,  a  coil  of  fine  wire,  as  recommended  by  Mr.  Robert 
JEllis.     Should  this  treatment  prove  successful,  the  inflammatory  symp- 
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toms  will  gradually  subside,  and  the  suppuration  lessen  in  amount,  the 
patient  eventually  recovering  with  a  probably  stiff,  but  otherwise  useful 
limb;  during  convalescence  the  joint  should  be  kept  in  such  a  position 
IB  will  allow  the  limb  to  be  of  most  use,  should  anchylosis  occur.  If, 
however,  the  patient's  condition  does  not  improve  after  opening  the 
joint,  the  surgeon  should  not  hesitate  to  resort  at  once  to  amputation, 
or,  in  some  cases,  excision ;  for,  although  the  prognosis  of  operative 
interference,  under  such  circumstances,  is  less  favorable  than  in  cases 
of  chronic  disease,  still,  as  it  offers  the  patient  his  only  chance  of  life,  it 
ihonld  be  unhesitatingly  resorted  to. 

Amputation  or  Excision  in  Cases  of  Joint  Wound. — If 
operative  treatment  be  required,  either  as  a  primary  procedure  or  in  a 
lobeeqaent  stage,  on  account  of  the  occurrence  of  suppuration  within 
the  irticulation,  the  choice  between  amputation  and  excision  will  depend 
in  i  great  degree  upon  the  particular  joint  concerned.    In  the  upper  ex- 
tremity, amputation  can  be  rarely  required,  except  for  special  circum- 
stances connected  with  the  constitutional  condition  of  the  patient,  and 
excision,  either  primary  or  secondary,  should  be  preferred,  in  cases  which 
reqnire  any  operation  at  all.    In  the  lower  extremity  the  case  is  some- 
what different ;  the  hip-joint  is  so  deeply  seated  that  it  is  scarcely  ever 
wounded  except  by  gunshot  injury,  in  which  case,  for  reasons  already 
given,  primary  excision  is  the  mode  of  treatment  to  be  adopted.  Wounds 
of  the  knee-joint  are  among  the  most  serious  injuries  met  with  in  civil 
practice;  if  complicated  with  fracture  or  dislocation,  they  should,  I  think, 
be  considered  as  cases  for  amputation ;  although  exceptional  instances 
do  undoubtedly  occur  in  which  recovery  without  operation  follows,  even 
nnder  these  unfavorable  circumstances.    Excision  of  the  knee-joint,  for 
tnnmatic  causes,  is  not  a  very  promising  operation ;  still,  in  a  young 
and  healthy  person,  if  the  destruction  of  parts  were  comparatively  slight, 
it  might  be  at  least  a  justifiable  procedure.    M.  Spillman,  who  rejects 
knee-joint  excision  in  military  surgery,  yet  considers  it  a  suitable  opera- 
tion as  applied  to  cases  of  injury  met  with  in  civil  life.     Eleven  such 
cases  which  he  has  collected,  excluding  gunshot  wounds,  give  six  recov- 
eries, three  deaths,  and  two  consecutive  amputations  (Archives  Gen.  de 
Medecine^  Juin,  1868,  pp.  681-701).     Five  cases  of  total  excision  for 
compound  fracture,  collected  by  Peni^res,  give  four  deaths  and  but  one 
recovery,  while  six  operations  for  joint  wound,  without  fracture,  give 
bat  one  death  and  five  recoveries;  as  justly  observed,  however,  by  this 
writer,  these  cases  might,  perhaps,  equally  well  have  recovered  without 
operation.     When  an  attempt  has  been  made  to  save  the  knee-joint,  but 
Withont  success,  amputation  should  be  unhesitatingly  performed,  as  offer- 
ing the  only  remaining  chance  of  preserving  life.     One  point  worthy  of 
notice  in  connection  with  wounds  of  the  knee,  is  the  frequent  occurrence 
of  suppuration  above  the  joint,  abscesses  being  formed  which  dissect  up 
the  muscles  of  the  thigh  to  a  considerable  extent,  before  giving  evidence 
of  their  existence.    It  is  this  deep-seated  destruction  of  the  tissues  of 
the  thigh  which  constitutes  one  of  the  chief  dangers  of  wounds  of  the 
knee-joint,  and  which  renders  any  operation  performed  under  these  cir- 
cumstances very  apt  to  terminate  unfavorably.    Wounds  of  the  ankle  are 
attended  with  less  risk  than  those  of  either  hip  or  knee,  and  rec'overy 
may  often  be  obtained  without  operation,  though  in  other  cases  excision 
or  amputation  may  be  required  either  primarily  or  secondarily.     Spill- 
man  has  collected  sixty-eight  cases  of  complete  or  partial  excision  of  the 
ankle  for  compound  flracture  or  dislocation,  the  results  having  been  ascer- 
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taincd  in  sixty-six.  Fifty-one  patients  recovered  with  more  or  less  useful 
limbs,  two  recovered  after  amputation,  and  thirteen  died  (two  of  these 
having  been  likewise  previously  amputated);  the  mortality  of  the  opera- 
tion is,  therefore,  about  twenty  i>er  cent.  (Archives  Generates  de  Mede- 
cine^  F^v.  1869,  pp.  130-135).  In  the  conservative  treatment  of  these 
injuries  it  is  of  great  importance  to  support  the  foot,  so  that  the  patient 
after  recovery  will  be  able  to  walk  properly,  and  will  not  be  left  with  an 
extremity  anchylosed  in  the  position  of  a  pes  equinus, 

I  have  already  referred  (p.  59)  to  the  proposal  to  tie  the  main  artery  of 
a  limb,  as  a  means  of  preventing  or  curing  traumatic  arthritis ;  recovery 
has  indeed  followed  ligation  under  these  circumstances,  but  no  sufficient 
evidence  has  been  adduced  to  show  that  the  good  result  was  in  any  de- 
gree due  to  the  operation,  which,  besides  being  un philosophical  in  con- 
ception, evidently  adds  an  additional  risk,  without  any  compensating 
prospect  of  benefit.  I  have,  besides,  been  assured  by  distinguished  army 
surgeons,  who  saw  the  plan  fairly  tried  during  our  late  war,  that  it 
proved  then  as  unsuccessful  in  practice  as  it  is  unscientific  in  theory. 


CHAPTER    XI. 

FRACTURES. 

Fracture  is  the  most  common  form  of  injury  to  which  the  bones 
are  exposed,  and,  as  such,  becomes  a  subject  of  the  deepest  interest  to 
every  practising  surgeon.  Moreover,  no  injuries  require  more  care  and 
judgment  in  their  treatment  than  fractures,  and  no  cases  contribute, 
more  than  these,  to  establishing  the  fame  or  the  discredit  of  the  sur- 
geon. A  man  who  gets  well  with  a  crooked  or  shortened  limb,  is  very 
apt,  whether  rightly  or  wrongl}',  to  lay  the  blame  of  it  upon  his  doctor, 
and  though  cases  do  undoubtedly  occur  in  which  the  most  skilful  and 
attentive  surgeon  may  fail  in  obtaining  a  satisfactory  result,  there  can 
be  no  question  tliat  a  great  many  bad  cures  of  fracture  are  directly 
traceable  to  ignorance  or  neglect  upon  the  part  of  the  practitioner. 

Causes  of  Fracture. 
These  may  be  divided  into  the  exciting  and  the  predisposing  causes. 

liXoiting  Causes. — The  exciting  causes  of  fracture  are  external 
violence  and  muscular  action. 

1.  External  Violence  may  act  directly  or  indirectly.  Gunshot  frac- 
tures are  perhaps  the  best  examples  of  fracture  as  the  result  of  direct 
violence,  while  fracture  of  the  clavicle  from  a  fall  on  the  shoulder,  or 
of  the  radius  from  a  fall  on  the  hand,  may  be  taken  as  illustrations 
of  the  injury  as  produced  by  indirect  violence.  Fracture  by  counter- 
stroke  (the  contre-coup  of  French  writers)  is  a  form  of  the  fracture 
by  indirect  violence,  in  which  the  force  is  applied  to  one  side  or  ex- 
tremity of  the  bone,  or  system  of  bones,  which  are  so  united  and  fixed 
that,  by  the  natural  elasticity  of  the  parts,  the  force  is  transmitted,  and 
produces  its  effect  not  at  the  point  to  which  it  was  applied,  but  at  a  point 
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Familiar  examples  of  fracture  by  counterstroke  are  those  of 

•  of  the  base  of  the  skull,  from  force  applied  to  tbe  top  of  the 

bad, of  the  frontal  bone,  from  a  fall  upon  the  occiput,  or  of  the  sterQum, 

froiD  violence  applied  to  the  back.    The  subject  of  contre-coup^  or  coufi' 

ttfdfnh'^  has  been  involved  in  some  confusion  by  the  various  meanings 

\  diifer^t  authors  have  given  to  tbe  term ;  as  used  here,  it  is  to  be 

I  mdacitQod  a»  denoting  merely  a  variety  of  injury  from  indirect  violence, 

f  Ibl  atebanUm  of  which  is  explicable  by  simple  and  well-understood 

^flyiieftl  Uw«,  depending  entirely  upon  the  structure  and  connections 

of  tbe  bones  and  other  parts  involved. 

i  Frftcture  by  Muscular  Action  is  not  of  very  unfrequent  occurrence, 
Iboaih  the  cases  in  which  fracture  is  produced  by  pure  dimilaion^  or 
teiriig isnnder  the  fragments,  are  rarer  than  is  commonly  supposed. 
ladm  the  only  instances  of  the  kind,  with  which  I  am  acquainted,  are 
thote  rue  cases  in  which  fracture  of  the  sternum  has  occurred,  during 
the  leta  of  parturition,  vomiting,  etc  In  the  more  commonly  quoted 
initmoei  of  fractured  olecranon,  and  fractured  patella,  the  mechanism  is 
Mmewbat  different,  the  bones  (as  justly  remarked  by  I>r.  Packard)  giv- 
ing wijr  like  over-bent  levers,  across  the  condyles  respectively  of  the 
baotraiaDd  femur,  though  ih^  fracturing  force  m  these  cases,  as  in 
itoicof  firactured  sternum,  is  muscular  contraction. 

Predisposing  Causes, — The  predisposing  causes  of  fracture  may 

pertaiD  tu  the  Ijone  itself,  or  to  the  genera!  condition  of  the  patient. 

kSkm  the  ttiluation  of  a  bone  intluences  its  liability  to  fracture;  the 

rdinrklc  is  much  oflener  broken  than  the  scapula,  and  the  lower  than  the 

W^rjiw.    Again,  the  function  of  a  bone  may  predispose  it  to  fracture; 

t^boiifs  of  the  lower  extremity,  which  support  the  trunk,  or  those  of 

til*  Ofiper  extremity,  which  are  constantly  engaged  in  the  active  em  pi  oy- 

■tttiof  life,  are  more  liable  to  ft'acture  than  tlie  vertebrie  or  sternum, 

tteftiQction  of  which  is  ditferent.     The  following  table,  condensed  from 

ittsitaSistics  of  Lonsdale,  Norris,  and  Malgaigne,  will  exhibit  the  rela- 

|lf«iJhBi|iieiicy  of  fracture  in  different  parts  of  the  body,  in  the  Middlesex 

B<BiJiital,  Pennsylvania  Hospital,  and  Hotel  DIeu: — 


*«t«lfM<t«r*. 


Loo*- 


Koriii. 


f^n 


.  ^  ajid  ma-! 
jaw..., par  I 


6  jt^n 

I     48 

la 

I 

39 
2 
pkmdeoiCal  ear-  I  857 

Jwfkiicnun,  Ac.       7 

g«We. [iirr),  27:* 

^^^SipQli  («r  ilioal-  I     18 


S««t  of  Praetare. 


LoDt- 


'%'' 

63  1 

d 

12 

S 

19 

27 

5 

1 

46 

203 

8 

11 

6 

9 

84 

225 

10 

12   1 

Humerus,  ,.•,.,,,  ,  J 18 
Ra<lius. ltP7 


Ulna, 

Radius  and  ulna,. 

Hand,  &c..* 

Thich 

Patella,,., 

TlhiB 

Fibula 

Tibia  and  fibula.. 


96 

m 

116 
181 

m 

41 

51 

197 


10  frt. 

252 

9 

183 

10 

I395 


sio 

180 

518 

107 

71 

45 

29 

108 
515 


Among  the   predisposing  causes  which    pertain  to  the  general  con- 
•wloaof  the  patient,  age  occupies  a  prominent  place.     There  can  be  no 

S«ttoa  tliat  the  old  are  more  apt  to  be  the  subjects  of  fracture  than 
yoilig.  partly  on  account  of  the  greater  brittleuess  of  their  bonea, 
*>d  (lartly  from  the  general  rigidity  of  ligaments  and  musckw,  which 
di  advancing  age,  and  which  renders  the  entire  frame  leg^s  elastic 
I  jkldijig,  and  therefore  more  liable  to  this  form  of  iIija^3^     No  age 
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Is,  however,  exempt  from  fracture,  and  not  a  few  instances  are  on  record 
in  which  this  has  occurred  even  during  foetal  life.  The  circumstance  that 
old  age  predisposes  to  the  occurrence  of  fracture,  does  not  contravene 
the  well-known  fact  that  most  of  these  injuries  are  met  with  in  thode 
in  early  adult  life,  for  the  simple  reason  that  such  persons  are  most 
engaged  in  active  employments,  and  are,  therefore,  most  exposed  to  all 
forms  of  injury  resulting  from  external  violence.  Sex^  as  might  be  sup- 
posed, exercises  an  influence  on  the  liability  to  fracture,  men,  from  the 
nature  of  their  occupations,  being  more  apt  to  have  broken  bones  than 
women ;  for  a  similar  reason  the  right  side  of  the  body  is  more  exposed 
to  fracture  than  the  left.  Certain  forms  of  cachexia,  or  certain  diatheses, 
may  be  considered  as  predisposing  causes  of  fracture.  Eickets  undoubt- 
edly exercises  a  powerful  influence  in  this  way,  as  do  osteo-malacia^ 
cancer^  syphilis,  scrofvXa,  and  gout.  Some  very  remarkable  cases  are 
on  record  illustrating  the  fragility  of  bones  under  certain  conditions : 
Oibson,  Arnott,  Tyrrell,  Lonsdale,  and  H.  Thomson  have  described 
such  cases,  but  the  most  remarkable  of  all  is  that  published  in  the 
Journal  des  Savants  for  1690,  and  which  appears  to  be  the  same  as  one 
quoted  by  Malgaigne  from  Saviart,  in  which  an  apparently  healthy 
young  woman  of  30,  during  three  months'  confinement  to  bed,  sus- 
tained, it  is  said,  fractures  of  every  bone  in  the  body.  Esquirol  is  said 
to  have  possessed  a  skeleton  which  exhibited  traces  of  more  than  two 
hundred  fractures.  In  many  of  these  cases  union  readily  took  place, 
but  in  one  mentioned  by  Stanley,  and  in  that  of  H.  Thomson  (in  which 
indeed  the  bones  are  described  as  separating  rather  than  breaking),  the 
fractures  appear  to  have  remained  ununited. 

Varieties  op  Fracture. 

Fig.  104.  Fractures  may  be  Complete  or  Incomplete ;  these 
names  suflSciently  express  their  own  meaning.  The  form 
of  incomplete  fracture  usually  met  with  in  civil  life  is  the 
partial  or  "  green-stick^^  fracture,  in  which  some  of  the  bony 
fibres  have  given  way,  while  the  rest  have  yielded  to  the 
force,  bending  but  not  breaking.  In  military  practice^  in- 
complete fractures  are  occasionally  produced  by  blows 
from  sabres,  but  more  often  by  gunshot  wounds,  the  prin- 
cipal varieties  being  the  fissured  fracture,  the  grooving 
fracture,  in  which  a  piece  is  cut  out  from  the  side  of  a 
bone,  and  the  button-hole  or  perforating  fracture,  in  which 
a  piece  is  fairly  punched  out  from  the  centre  of  a  bone. 
These  terms  (complete  and  incomplete)  are  principally 
used  in  reference  to  the  long  bones;  in  the  case  of  flat 
bones,  as  of  the  skull,  many  of  the  fractures  met  with  in 
civil  life  are  incomplete.  The  most  usual  and  the  most 
important  division  of  fractures  is  into  simple  and  com- 
pound. 


A  Simple  Fracture,  as  the  term  is  used  in  this  book, 
is  a  fracture  in  which  there  are  but  two  fragments,  and 
which  does  not  communicate  with  an  open  wound.  This 
definition,  which  seems  to  me  to  correspond  with  the  mean- 
ing usually  attached  by  surgeons  to  the  term  simple  frac- 
Partial  fhtctare.    ture,  is  essentially  the  same  as  that  given  by  Mr.  Erichsen, 
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i  ttom  llie  deftuitions  given  b}*  Prof.  Hamiltoii  and  Prof*  Gross, 
•r  aulbor  using  the  term  as  equivalent  to  Malgaigne's  singln 
rfttcturc,  witbout  regard  to  its  subcutaueous  character,  while  the  latter 
1 1^^»  merely  the  absence  of  external  wound,  without  reference  to  the 
lnomber  of  fragments.  The  classification  adopted  b^'  Mr.  Ilornidge,  in 
<ii  of  Surgenj  (which  would  make  this  form  the  ^*  simple^ 
|1l  '),  is  perhaps  the  most  strictly  correct,  but  is  almost  too 

for  common  use. 


9Ulid  Fractures  n,vc  frnrtureff  ivhich  com mnnic ate  with  (he 
X^skrnal cir  throntjh  a  wound:  this  wound  is  usually,  though  not  ueees- 
[Mfil}'.  in  cxtenial  or  cutaneous  wound;  a  fracture  of  the  jaw  may  be 
oinpouatl  from  a  wound  through  the  buccal  mucous  membraue. 

Oomniitiuted  Fractures  arc  those  in  which  there        Pi??.  10?^. 

m  mart  than  two  fragments,  the  lines  of  fracture,  how- 

ttr^iBtercommuuicattng  with  each  other  and  occupying 

thiitmo  general  position  as  regards  the  bone  affected, 

[Xmi^U  firacture,  on  the  other  hand,  is  one  in  which 

I Iht  Nit  b  the  s^at  of  two  or  more  distinct  fractures  not 

irily  connected  with  each  other;   thus   the  radius 

o»|  be  broken  just  below  its  head  and  again  above  the 

•riit^or  the  tibia  through  the  malleolus  and  again  just 

Wow  its  tuberosity*     A  douhh  fracture  is  a  multiple  frac- 

tiiit  In  which  the  solutions  of  coutiouity  are  but  two  in 

Bwaber*    Comminuted  and  multiiile  fractures  mayor  may 

ioC  be  tomjiound^  and  a  multiple  fracture   may  be  com^ 

pOQiKi  ^  f.n.>  ^i.^it  of  lesion  and  not  at  the  other.     When 

^  twin  fed  fracture  alone  is  used,  it  is  under- 

1 1(^  thai  iiiKitr  IS  no  communication  with  an  external 

I  •wad;  If  there  be  such  communication,  the  injury  be- 

wa«  a  compound  ajmrninuted  fracture*  fnketuw ' Vth« 

bumercu. 

CompUoated  Fractures  are  fractures  which  are  ac- 
^mpamed  6y  i^me   othf*r   tn'rious  injunj  of  the.   same  part.     Thus  a 
^^ufi'  mar  be  complicated   by  dislocation  of  a  neighboring  joint, 
I  h  riipiar©  of   an    imjx>rtAnt  artery,  or    by  a 
[itftre  flesh  woond  which  does  not  communicate  -  ^*  ^^^' 

the  Bmt  of  fracture.     Some  authors  speak 

'frictores  being  complicated  {in  this  technical 
t)  by  any  of  the  various  lesions  to  which  the 
•^miia  fTame  is  subject,  but  this,  it  seems  to 
•*t»ii  incorrect;  thus  it  would  be  wrong  to  de- 
•^fte  a  fracture  of  the  rirjht  thigh  as  complicated 
*y  i  V  '  >n  of  tlie  lef^  shoulder,  or  a  fracture 

^  a  extremities   as  complicated  by  a 

^^i^ii  uf  the  pleura  or  bin g,  though  the  latter  le- 
^Oftf  if  produced  by  the  sharp  fragments  of  a 
"•t^kta  rib,  would  be  a  technical  complication  of 
^■■linjary,  which  would  then  be  properly  called 
*  ^mnplicaied  fracture  of  the  rib* 


laiMcted    Fraotures    are  those    in   which 


Inpseiad  f^Mtur*,  Ihroasli 
*--   gr  .     .        ,    •  •    .  J     ^t        T     -       i.  L         **»•  iroeb*»t#rt.    Tli#  upper 

••  fiigmiait  u  ilnvon   into  and   fixed    in  the    ,„,.^,  u .rf,^  uw  ifc. 
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Intra -periosteal  Fracture  is  the  term  applied  to  a  fracture  un; 
compaiiied  by  laeeratiou  of  the  periosteum;  it  is  a  form  of  injury  m 
met  with  except  in  certain  Hat  bones,  as  those  of  the  skull,  and,  indc< 
the  creation  of  this  subcUviaion  seems  to  me  to  be  of  very  little  pr»jctia 
utility- 
Direction  of  Fracture. — Fractures  are  also  classified  in  accorj 
ajiee  with  the  direcUon  in  which  the  separation  of  the  bony  fibres  occu 
thus  fractures  are  said  to  be  tranaverse,,  oblique^  or  lonfjitudinaL 

A  Transverse  Fracture  is  one  in  which  the  general  line  of  separation 
is  traasverse  or  in  a  plane  at  right  angles  with  the  long  axis  of  the  boo€. 
A  perfectly  transverse  fracture  in  a  long  bone  is  very  rarely  met  wUf 
the  line  of  separation  being  almost  alwa3^s  more  or  less  oblique; 
variety  of  the  transverse  is  the  serrated  fracture,  in  which  the  fragrne 
present  corresponding  indentations  which  render  it  comparative!}'  < 
to  maintain   them  in  ajiposition.     Transverse  fractures  usually 
from  direct  violence  or  from  muscular  action. 

The  Oblique  Fracture  is  the  form  most  commonly  met  with  in  tbe' 
loug  bones.  The  plane  of  fracture  niay^  of  course,  vary  greatly  in  differ-  ,! 
ent  cases;  thus  a  fracture  is  said  to  be  oblique  from  before  backwartoj 
and  from  without  inwards^  etc.  Oblique  fractures  are  commonly  cau 
by  indirect  violence. 

Lrmgiiudina!  Fractures  are  those  in  which  the  line  of  separation  i 
in  the  general  direction  of  the  long  axis  of  the  bone*  This  form  off 
ture  is  comparatively  rare  in  civil  life,' but  is  frcqueutl}*  met  with 

rcMult  of  gunshot  injury,  esi^cially  since  the  general  introduction  i    

warfare  of  the  improved  conoidal  ball.  Longitudinal  fractures  coio* 
inonly  occur  in  the  shafts  of  loug  bones,  and  usually  do  not  cstend_ 
beyond  the  epiphyseal  lines,  though  occasionally  they  pass  through 
epiphyses  into  the  neighboring  joints.  Several  other  divisions  are  ma 
by  French  writers,  according  to  the  pecuUar  form  of  the  fracture,  bat  tlie 
above  are  sulHcient  for  practical  purposes. 

Separation  of  BplphyBes. — ^Tbis  is  a  form  of  injury  which  fflj 
fairly  be  classed  among  fractures,  the  symptoms  and  treatment  of  i 
two  sets  of  eases  being  pretty  much  the  same.  Separation  of  an 
physis  mQ.y  take  place  at  either  end  of  the  humerus,  the  femur,  or  the 
tibia,  and  at  the  lower  extremity  of  the  radius;  it  is  also  frequentf 
seen  iu  the  case  of  certain  bony  processes,  as  the  acromion  and  olecrano  _ 
while  in  certain  flat  bones,  as  the  sternum  and  os  innominatum,  simila" 
injuries  are  met  with,  consisting  in  a  separation  of  the  osseous  strncture^ 
into  its  original  constituent  parts,  in  the  lines  of  cartilaginous  junctio 
Epiphyseal  separation  can  of  course  only  occur  before  complete  ossifio 
tion  has  taken  place;  hence,  in  the  long  bones  it  is  not  met  with  bcyofl 
the  age  of  twenty  or  twenty-one,  though  in  other  situations,  as  in 
acromion,  it  ma}^  occur  at  a  much  later  period.  The  direction  of  ' 
epiphyseal  separation  is  transverse,  and,  from  the  proximity  of  tb€ 
epiphyseal  lines  to  the  articulations,  these  injuries  are  liable  to  be  c^^" 
founded  with  dislocations.  The  diagnosis  in  such  cases  can  usuaW 
be  made,  hy  taking  care,  in  the  examination,  to  grasp  the  epiphy^^* 
itself  firmly  with  one  hand,  while  the  other  exercises  the  movemei^}* 
of  flexion,  rotation,  etc.,  when,  if  the  case  be  one  of  separated  epiphy^^^ 
the  lesion  can  readily  be  recognized  as  being  above  or  below  the  line  ^^ 
the  joint,  as  the  case  may  be.  i 
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Symptoms  op  Fracture. 

Deformity, — The  most  prominent,  and  one  of  the  most  character- 
istic symptoms  of  fracture  is  deformity  or  displacement.  The  Causes  of 
Displacement^  in  cases  of  fracture,  have  been  the  subject  of  much  dispute 
among  systematic  writers.  Without  entering  into  a  minute  discussion 
of  this  matter,  I  may  say,  in  general  terms,  that  the  causes  of  displacement 
arefoarfold,  viz.:  1,  the  force  that  produces  the  fracture;  2,  the  action 
of  surrounding  muscles;  3,  the  weight  of  the  limb  below  the  seat  of 
fractare;  and  4,  the  natural  elasticity  and  resiliency  of  the  ligaments 
and  other  soft  tissues  above  the  seat  of  fracture. 

1.  Deformity  from  the  influence  of  the  fracturing  force  is  seen  in 
cases  of  depressed  fracture  of  the  skull,  in  cases  of  partial  fracture  of 
the  clavicle  with  inward  angular  deformity,  and  in  cases  of  impacted 
fracture  generally. 

2.  Muscular  action  is  the  most  common  cause  of  displacement  in  cases 
of  fracture.  It  is  seeii  in  the  shortening  which  accompanies  almost  all 
fractures  of  the  extremities,  and  in  the  rotatory  displacement  common 
in  fractures  of  the  femur,  radius,  etc.  It  is  probably  the  sole  cause  of 
displacement  in  cases  in  which  the  fracture  itself  has  been  caused  by  mus- 
cular action,  as  in  fractures  of  the  patella  or  olecranon.  Besides  the 
ordinary  contraction  of  the  muscles  around  the  seat  of  fracture,  there  is 
often  a  spasmodic  condition  induced  by  the  irritation  caused  by  the 
sharp  fragments  of  the  broken  bone. 

3.  Displacement  by  the  weight  of  the  limb  below  the  seat  of  fracture, 
is  seen  in  the  dropping  of  the  arm  and  shoulder,  in  cases  of  fractured 
acromion  or  fractured  clavicle.  It  assists  the  action  of  the  rotator  mus- 
cles, in  producing  eversion  of  the  foot,  in  fractures  of  the  lower  extremity. 

4.  Finally,  the  natural  elasticity  of  the  soft  tissues  above  the  seat  of 
fracture,  is  seen  as  a  cause  of  deformity  in  the  projection  of  the  inner 
fragment  of  a  fractured  clavicle,  when,  as  pointed  out  by  Anger,  the 
weight  of  the  arm  being  taken  off  by  the  fracture,  the  inner  end  of  the 
clavicle  is  jerked  upwards,  by  the  normal  resiliency  of  its  ligamentous 
and  other  attachments. 

Direction  of  Displacement. — The  displacement  in  cases  of  fracture 
may  take  place  in  various  directions;  thus,  there  maybe  angular^  trans- 
^wse,  longitudinal^  or  rotatory  displacement. 

1.  Angular  displacement  is  usually  due  in  the  first  place  to  the  action 
of  the  fracturing  force,  but  is  kept  up  or  may  be  originally  produced  by 
mnscular  action.  Thus,  in  fracture  of  the  thigh  there  is  often  an  angular 
displacement  outwards  and  forwards,  due  to  the  fact  that  the  most 
powerful  of  the  femoral  muscles  are  those  on  the  back  and  inner  side  of 
the  limb.  This  is  the  form  of  displacement  met  with  in  partial  or 
**green-8tick"  fractures,  and  it  may  also  accompany  oblique  or  commi- 
nuted fractures,  or  those  in  which  there  is  impaction. 

2.  Transverse  displacement  is  comparatively  rare;  it  occurs  princi- 
pally in  cases  of  serrated  fracture  of  the  long  bones,  in  which  the  separa- 
tion has  not  been  sufficient  to  allow  overlapping  from  muscular  contrac- 
tion. It  is  also  met  with  in  fractures  connected  with  joints,  as  in 
splitting  fractures  of  the  condyles  of  the  humerus  or  femur. 

3.  Longitudinal  displacement  is  displacement  in  the  direction  of  the 
^^9  axis  of  the  bone  at  the  point  of  fracture.  It  may  consist  in  shorten- 
%,or  in  lengthening.  Shortening  occurs  principally  in  oblique  fractures 
of  the  long  bones,  and  is  due  to  muscular  action,  often  assisted  by  the 
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nature  of  the  fracture,  which  allows  one  fragracnt  to  slide  npQn  t!ie 
other  as  upon  an  inclined  plane.  When  the  shortening  is  so  grreat  that 
the  upper  end  of  the  distal  fragment  is/irawn  above  the  lower  end  of  il» 
proximal  fragment,  there  is  said  to  be  otjei-Jappimj^  and  the  more  promlf 
ncDt  fragment  is  said  to  ride  the  other.  The  overlapping  often  ainonnU, 
in  fracture  of  the  thigh,  to  several  inches.  Another  form  of  s^horleniivj 
is  due  to  impaction;  this  is  often  seen  in  fracture  of  the  cervix  femom, 
the  shortening  being  principally  in  the  direction  of  the  axis  of  the  m} 
of  the  bone,  not  of  its  ahaft;  hence  the  deformity  in  such  a  case  is  cooh 
paratively  slight.  The  form  of  longitudinal  displacement  wliich  coO' 
sists  in  loigthtming^  is  chiefly  seen  in  cases  of  fractured  patella,  fractiimi 
olecranon,  fractured  calcaneum,  etc,  in  which  the  fragments  are  olta 
widely  separated  by  muscular  action;  it  is,  however,  as  pointed  out  by 
Malgaiguc,  occasionally  met  with  in  fractures  of  the  articular  extretDi- 
ties  of  the  long  bones,  as  of  the  fibula,  when  it  is  a  secondary  cooditioa 
dependent  on  antecedent  rotatory  displacement. 

4.  Rotatarfj  displacement  consists  in  one  of  the  fragments  being  twigtad 
upon  its  own  axis;  this  form  of  displacement  may  be  due  to  rausculif 
action,  or  to  the  weight  of  the  limb  below  the  seat  of  fracture.  This  d»- 
placement  is  constantly  seen  in  fracture  of  the  upper  part  of  the  feninr, 
when  the  lower  fragment  is  rotated  outwards  by  the  powerful  extern*! 
rotator  muscles  of  the  thigh;  in  fracture  of  the  bones  of  the  leg;,  by  tkt 
action  of  the  same  muscles,  tlie  upper  fragments,  moving  with  the  femof, 
are  subjected  to  rotatory  displacement.  So  in  fracture  of  the  radios, 
particuiarl}'  if  above  the  insertion  of  the  pronator  radii  teres,  the  upper 
fragment  is  usuall}-  rotated  outwards  b}'  the  biceps  and  supinator  hrevia, 

bisplaccmcnt  in  cases  of  fracture  may  be  confused  with  deformity  from 
other  causes;  thus  a  periosteal  node  or  an  exostosis  may  closely  simu- 
late angular  displacement;  shortening  nniy  result  from  old  joint  cligoi^ 
or  from  contracted  tendons;  the  position  which  a  joint  assumes  wko 
the  seat  of  sprain,  may  be  mistaken  for  rotatory  displacement;  while  the 
transverse,  or,  indeed,  any  of  the  varieties  of  displacement  may  be  due 
to  dislocation  and  not  to  fracture.  Hence,  the  surgeon,  in  making  bis 
diagnosis,  must  not  rely  upon  the  appearances  presented  to  the  eye,  Ot 
even  uijou  mere  tactual  examination.  The  limb  involved  should  be 
carefully  and  repeatedly  measured  between  known  fixed  points,  and 
compared  with  the  corresponding  unaffected  limb;  and  in  cases  of  doabli 
not  only  the  injured  limb,  hut  the  bone  itself  should  be  accnr  " 
measured  and  compared  with  its  fellow  of  the  opposite  side. 


[>fffl 


Mobility  is  often  a  striking  and  easily  recognized  syonptom  of  1 
tnrer  the  part  which  gives  support  to  the  limb  is  broken,  and  thu  limb 
can  be  bent  in  any  direction.  In  fractures,  however,  of  the  leg  or 
forearm,  when  but  one  of  the  two  hones  is  broken,  the  other  acUSS* 
splint,  and  hioders  tiie  rlevelopment  of  this  symptom ;  again,  in  serrated, 
and  especially  in  impacted  fractures,  there  will  often  be  no  undne 
mobility  ;  or  tlie  swelling  of  the  soft  parts  may  be  so  great  as  to  render 
the  mobility  of  a  fracture,  especially  if  near  a  joint,  dithcult  of  recogtii- 
tion.  On  the  other  baml,  dislocation,  which  is  usually  eliaracteriited 
by  immohilihj  of  the  affected  joint,  may,  if  there  be  much  destruction 
of  the  articular  ligaments,  bo  aeeompauied  by  positive  increase  oi 
mobility,  and  thus  simulate  fracture.  But  in  the  continuity  of  abonei 
at  a  distance  from  its  articular  extremities,  mobility,  when  />r«*^**«'» 
is  a  sign  of  the  greatest  value,  and  may,  indeed,  be  considered  as  ale 
pathognomonic. 
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Crepitus  is  another  symptom  of  great  importance,  and  when  existing 
in  connection  with  undue  mobility,  may  be  looked  upon  as  establishing 
the  presence  of  fracture.    Crepitus  or  crepitation  is  the  grating  sensa- 
tion produced  by  rubbing  together  the  rough  ends  of  the  fragments.    It 
kfelt  as  well  as  heard^  and  is  usually  recognized  without  difficulty:  it 
most  not  be  mistaken  for  the  grating  produced  by  moving  diseased 
joints,  nor  for  the  crackling  due  to  effusion  in  the  tendinous  sheaths,  nor 
jet  for  the  crepitation  of  traumatic  emphysema,  each  of  which  conditions 
may,  under  certain  circumstances,  closely  simulate  the  true  crepitus  of 
fracture.     The  diagnosis  might,  perhaps,  be  aided   in  such  cases,  as 
suggested  by  Lisfranc,  by  the  use  of  the  stethoscope.    The  non-existence 
of  crepitus  is  no  evidence  that  a  bone  is  not  broken,  and  its  absence  may  be 
due  to  several  causes:  thus,  the  fragments  may  overlap  to  such  a  degree 
that  their  rough  ends  are  not  in  contact — a  condition  often  met  with  in 
fracture  of  the  thigh,  when  it  is  necessary  for  an  assistant  to  make 
extension  before  the  fragments  can  be  brought  together  and  crepitus 
produced ;  or  the  fragments  may  be  widely  separated — as  in  cases  of 
fractured  patella ;  or  a  portion  of  muscular  tissue  may  be  caught  between 
the  fragments,  and  prevent  crepitus.    In  partial  fracture,  there  is  no 
crepitus;  nor  in  impacted  fracture,  so  long  as  the  impaction  continues. 

Pain  and  Tenderness  are  symptoms  of  fracture,  but  may  be  equally 
doe  to  so  many  other  causes,  that  they  cannot  be  considered  as  diag- 
nostic In  some  cases,  however,  persistent^  localized  tenderness  is  a  sign 
of  aome  value,  especially  in  cases  of  partial  or  impacted  fracture,  in  which 
the  more  characteristic  symptoms  are  absent. 

Loss  of  Function  used  to  be  considered  an  important  symptom  of 
fracture.  Yelpeau,  however,  showed  that  a  fractured  clavicle  interfered 
with  raising  the  arm  to  the  head,  merely  by  the  pain  caused  by  the  act ; 
and  Gouget,  a  French  army  surgeon,  has  shown  the  same  thing,  as 
regards  the  power  of  walking,  after  fracture  of  the  patella  (Eec.  de  Mem. 
de  Mid.  de  Chir.  et  de  Fhar.  Mil.^  Mai,  1865,  p.  394).  I  have  myself 
fatown  a  man  with  fracture  of  both  bones  of  the  leg,  to  walk  about  the 
▼ard,  when  under  the  influence  of  mania-a-potu,  using  his  fracture-l)ox 
u  a  boot,  and  apparently  not  feeling  any  inconvenience  from  his  injury. 

Muscular  Spasm  is  a  not  unfrequent  accompaniment  of  fracture, 
though,  of  course,  in  no  degree  a  diagnostic  symptom :  it  is  produced 
by  a  reflex  condition,  due  to  the  irritation  produced  by  the  sharp  ex- 
tremities of  the  fragments. 

Numbness  is  occasionally  met  with  in  cases  of  fracture,  and  is  pro- 
duced by  simultaneous  injury,  or  subsequent  compression  of  neighboring 
nerves. 

iSstravasation  and  Ecchymosis,  to  a  greater  or  less  extent, 
occur  in  almost  every  case  of  fracture :  the  degree  of  ecchymosis  is  often 
much  greater  after  a  few  days,  than  when  the  injury  is  first  received, 
Md  may  then  (especially  if  accompanied  by  much  vesication,  as  it  is  apt 
to  be  if  the  soft  parts  have  been  much  bruised)  be  mistaken  by  a  hasty 
observer  for  incipient  gangrene.  When  extravasation  proceeds  from  a 
ruptured  artery,  giving  rise  to  a  traumatic  aneurism,  it  constitutes  a 
very  serious  complication  of  fracture. 


1 


220  PRACTURKS. 


Diagnosis  of  Fbactube. 


The  diagnosis  of  fracture  can  usually  be  made  without  much  difficulty 
by  attending  to  the  symptoms  above  enumerated,  the  first  three  of  which, 
when  coexisting,  may  indeed  be  considered  as  pathognomonic.  In  cases 
of  partial  and  of  impacted  fracture,  the  surgeon  has  not  the  evidence 
furnished  by  crepitus  and  mobility,  and  must  rely  upon  the  other  signs 
of  fracture,  especially  deformity  and  localized  tenderness.  Again,  in 
cases  where  but  one  of  several  bones  is  broken,  as  in  the  hand  or  foot, 
the  diagnosis  is  more  obscure,  especially  if  there  be  much  swelling  of  the 
soft  parts.  In  such  a  case,  the  surgeon  carefully  explores  the  surface, 
by  making  firm  but  gentle  pressure  upon  each  paii;  in  succession,  and  is 
thus  enabled  to  detect  any  abnormal  prominence,  and  often  to  elicit 
crepitus,  which  could  not  otherwise  be  obtained.  If  the  metacarpus  or 
metatarsus  be  involved,  each  bone  should  be  successively  grasped  by 
its  extremities,  and  so  manipulated  as  to  render  evident  any  fracture 
which  may  be  present.  As  it  is  of  great  importance  in  any  case  of  sus- 
pected fracture  that  the  surgeon  should  arrive  at  a  correct  diagnosis,  his 
examination  should  always  be  made  deliberately  and  systematically. 
The  deformity,  mobility,  impairment  of  function,  pain,  etc,  should  be 
successively  noted,  before  proceeding  to  the  manual  examination  which 
is  to  determine  the  existence  or  non-existence  of  crepitus.  In  this  final 
part  of  the  investigation,  preliminary  extension  being  made  by  an 
assistant,  if  necessary,  the  surgeon  grasps  the  limb  above  and  below  the 
suspected  seat  of  fracture  firmly — so  that  he  controls  the  bone  as  well 
as  the  flesh,  and  gently  moves  his  hands  in  various  directions,  so  that  if 
there  be  a  fracture,  the  ends  of  the  fragments  must  rub  against  each 
other.  It  is  scarcely  necessary  to  say  that  in  this  examination,  all  rough 
and  needless  manipulation  is  to  be  positively  interdicted.  If  true  bony 
crepitus  be  once  elicited,  it  is  sufficient,  in  connection  with  the  other 
symptoms,  to  establish  the  diagnosis;  and  nothing  can  be  more  repre- 
hensible than  for  a  surgeon  to  persist,  in  spite  of  the  pain  thereby  caased, 
in  endeavoring  again  and  again  to  renew  this  evidence,  thus  appearing 
more  anxious  to  make  a  clinical  demonstration  for  himself  or  for  the 
bystanders,  than  to  relieve  the  sufferings  of  his  patient. 

The  examination  of  a  case  of  suspected  fracture  should  be  made  as 
soon  as  possible  after  the  time  of  reception  of  the  injury,  as  the  diag- 
Bosis  is  then  more  easy  than  if  oddema  and  inflammatory  swelling  have 
already  occurred.  If,  however,  the  surgeon  do  not  see  the  case  in  an 
early  stage,  it  is  often  judicious  to  defer  any  minute  examination,  treat- 
ing the  case  as  one  of  fracture  until  the  swelling  has  subsided,  when,  if 
there  be  really  no  bone  broken,  at  least  no  harm  will  have  been  done  by 
the  delay.  Or  if  for  any  reason  it  were  important  to  ascertain  the 
nature  of  the  case  at  once,  the  plan  recommended  by  Rizet,  a  French 
army  surgeon,  might  be  tried.  This  plan  consists  in  endeavoring  to  dis- 
perse the  swelling  by  systematic  friction  and  kneading  {massage)^  in  the 
course  of  which  proceeding,  the  fracture,  if  there  be  one,  will  become  evi- 
dent. Under  certain  circumstances,  the  use  of  an  antesthetic  would  be 
justifiable,  in  order  to  facilitate  the  diagnosis  (see  page  73). 

In  any  case  of  doubt  it  is  safe  to  presume  that  the  worst  has  occurred, 
and  treat  the  case  as  one  of  fracture.  It  is  remarkable  what  severe 
injuries  of  bone  may  exist,  and  yet,  for  a  time  at  least,  escape  attention ; 
Mr.  Erichsen  gives  a  remarkable  case  of  compound  comminuted  fracture 
of  the  humerus,  which,  though  carefully  examined  by  himself  and  others. 
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was  not  detected  until  the  eighth  day,  and  I  can  myself  recall  a  case  in 
the  Pennsylvania  Hospital,  in  which  the  swelling  of  the  part  prevented 
the  recognition  of  anything  further  than  that  the  patient  had  a  fracture 
of  both  tibia  and  fibula,  and  yet  in  which  (death  taking  place  soon  after 
from  mania-a-potu)  an  autopsy  showed  that  the  bones  were  broken  into 
at  least  a  dozen  fragments. 

Process  of  Union  in  Fractured  Bones. 

In  order  to  understand  the  process  of  repair  after  fractures,  it  will  be 

necessary  to  pause  for  a  few  moments  to  consider  the  natural  process  of 

growth  and  maintenance  of  bone  in  its  normal  condition.     This  subject 

has  been  recently  most  full3'^  and  carefully  studied  by  Oilier,  of  Lyons, 

to  whose  elaborate  and  admirable  Treatise  on  the  Regeneration  of  Bones 

I  would  respectfully  refer  the  reader  for  a  detailed  exposition  of  the  whole 

subject  of  bone  pathology.    Bone  grows  in  length  by  the  development  of 

bone  cells  from  the  epiphyseal  cartilages,  or  cartilages  of  conjunction,  and 

in  thickness  by  the  development  of  bone  cells  from  the  inner  or  osteo-gene- 

lie  layer  of  the  periosteum :  while  this  peripheral  thickening  is  going  on, 

there  is  a  simultaneous  conversion  of  the  innermost  layers  of  bone  into 

medulla  or  marrow,  and  hence  the  medullary  cavity  enlarges  as  the  bone 

grows.    Turning  now  to  consider  the  effects  of  any  traumatic  irritation 

upon  the  constituents  of  bone,  we  find  the  various  nutritive  and  fonna- 

tive  changes  which  were  described  as  parts  of  the  inflammatory  process 

(see  Chap  I.),  taking  place  in  the  periosteum,  the  bone  tissue  proper,  and 

the  medulla.    Direct  irritation  of  either  periosteum  or  medulla  is  apt  to 

result  in  giving  rise  to  what  was  described  as  the  second  formative  change 

of  inflammation,  the  formation  of  pus,  or  suppuration :  indirect  irritation, 

however,  whether  propagated  from  the  bone  or  from  the  external  soft 

parts,  gives  rise  (usually)  only  to  the  earlier  changes,  viz.,  temporary 

hypertroph}- ,  and  the  formation  of  lymph.   In  the  case  of  the  periosteum 

the  effect  of  propagated  traumatic  irritation  is  to  cause  a  hyperplasia  of 

the  deep  or  osteo-genetic  layer,  manifested  by  swelling,  and  ultimately 

resulting  in  an  increased  production  of  new  bone:  in  the  marrow  the 

irritation,  if  not  excessive,  results  in  induration  and  a  local  retrograde 

metamorphosis  into  bone.    Finally  the  bone  tissue  itself  responds  to  the 

stimulus,  and  becomes  medullized  (assuming  the  character  of  granula- 

tioDs),  proliferation  of  its  cells  takes  place,  and  hypertrophy,  temporarj' 

or  permanent,  results,  with   (if  the  irritation   continue)  the   various 

changes  which  will  be  hereafter  considered  under  the  head  of  osteitis. 

These  are  not  mere  theoretical  views,  but  have  been  adopted  by  Oilier, 

alter  numerous  carefully  conducted  and  often  repeated  experiments  upon 

the  lower  animals,  as  well  as  after  extended  clinical  observation.* 

Taking  now  the  simplest  case  of  fracture — an  intra'periostealfrsiCtuTe^ 
80  called — the  process  of  repair  can  be  seen  at  a  glance.  The  traumatic 
irritation  propagated  from  the  broken  bone  causes  swelling  of  the  peri- 
osteum, active  proliferation,  and  formation  of  a  sheath  of  new  bone 

'  It  is  but  right  to  say  that  a  different  explanation  is  given  by  Billroth ;  accordin<r 
to  this  distinguished  surgeon  and  pathologist,  the  periosteum  possesses  no  peculiar 
<*teo-genetic  power,  and  the  formation  of  callus  is  due  not  to  proliferation  of  prc- 
rionsly  existing  cells,  but  to  an  accumulation  of  wandering  celU^  which,  following 
Cohnheim,  he  looks  upon  as  white  blood  corpuscles  escaped  from  the  vessels.  The 
•sme  difference  of  opinion,  in  fact,  prevails  with  regard  to  the  pathology  of  inflamma- 
tion and  repair  in  the  osseous  tissues,  that  has  already  been  noted  with  regard  to 
those  processes  in  the  soft  structures  of  the  body. 
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around  the  seat  of  fracture ;  this  is  the  "  ensheathing^^  or  "  ring  callus^^ 
of  surgical  writers.  At  the  same  time  the  medulla  feels  the  effect  of  the 
irritation,  becomes  hardened  and  partially  ossified ;  tliis  constitutes  the 
^Hnierior^^  or  ^^pin  callus J*^  Lastly,  the  osseous  tissue  itself  undergoes 
cell  proliferation,  and  union  of  the  fragments  takes  place,  mutatis  mutan- 
dis^ precisely  by  the  same  process  that  we  have  already  studied  in  con- 
sidering wounds  of  the  soil  tissues.  The  new  material  which  is  thus 
develo|)ed  between  the  fragments  themselves,  constitutes  what  Dupuy- 
tren  called  the  intermediate^  permanent^  or  definitive  callus^  in  contra- 
distinction to  the  ensheathing  and  interior  forms  of  callus,  which  are 
temporary  or  provisional. 

This  explanation  is  applicable  to  the  process  of  repair  as  seen  in  every 
variety  of  fracture.  The  new  formations  from  the  periosteum  and 
medulla  gradually  disappear,  the  ensheathing  callus  is  partly  absorbed 
and  partly  incorporated  in  the  bone,  in  the  process  of  its  normal  main- 
tenance, while  the  ossified  medulla,  or  interior  callus,  undergoes  rarefac- 
tion and  meduUization,  so  that  in  time  the  continuity  of  the  marrow 
cavity  is  again  restored,  and  the  whole  bone  resumes  its  pristine  appear- 
ance. In  the  case  of  fracture  unaccompanied  by  displacement,  the  perir 
osteal  and  medullary  new  formations  may  be  so  small  in  amount  and  so 
temporary  in  duration,  as  to  escape  observation ;  this  is  seen  in  certain 
serrated,  impacted,  and  partial  fractures,  and  is  often  spoken  of  as  union 
by  intermediate  callus  alone.  On  the  other  hand,  the  fragments  them- 
selves sometimes  fail  to  unite,  the  sole  bond  of  union  being  the  provi- 
sional (though  in  these  cases  not  temporary)  callus,  resulting  from  the 
action  of  the  periosteum  or  medulla.  In  cases  in  which  there  is  great  dis- 
placement, especially  in  neglected  fractures  of  the  thigh,  very  large  and 
thick  bands  of  callus  are  often  seen,  stretching  across  and  uniting  the 
fragments  which  are  themselves  widely  separated.  The  time  occupied  by 
the  process  of  repair,  varies  of  course  according  to  the  size  of  the  frac- 
tured bone  and  other  extraneous  circumstances.  For  the  first  few  days, 
no  apparent  change  occurs  in  the  neighborhood  of  the  fracture,  nature 
being  apparently  engaged  in  repairing  the  injury  of  the  soft  parts,  caus- 
ing the  absorption  of  effused  blood,  etc.  The  formation  of  the  provi- 
sional callus  usually  begins  during  the  second  week,  and  by  the  end  of 
the  third  or  fourth  week  this  new  structure  has  commonly  attained  BuflH- 
cient  bulk  and  strength  to  prevent  displacement  by  any  moderate  degree 
of  force.  The  definitive  union  of  the  fragments  is  not  completed  until 
a  later  period — sometimes  many  months  subsequently.  In  certain  situa- 
tions, or  under  certain  circumstances  which  will  be  considered  hereafter, 
bony  union  does  not  take  place,  and  the  fragments  are  connected  by 
fibrous  tissue  only.  In  cases  of  compound  fracture,  the  process  of  union, 
though  the  same,  is  much  slower  in  its  progress,  being  delayed  by  the 
occurrence^  of  granulation,  of  suppuration,  and  often  of  necrosis,  and 
presenting  similar  differences  to  those  which  are  observed  in  the  healing 
of  open,  as  compared  with  that  of  subcutaneous  wounds.  Cartilage 
is  occasionally  met  with  in  callus;  it  is,  however,  but  a  temporary  con- 
stituent, due  to  excess  of  irritation.  Separated  epiphyses  unite  as  frac- 
tured bones :  the  part  usually  I'emains  permanently  thickened,  while  from 
the  injury  to  the  cartilage  of  conjunction,  the  growth  of  the  bone  in 
length  is  permanently  interfered  with.  For  further  information  on  the 
interesting  subject  of  the  repair  of  bones  after  fracture,  I  would  respect- 
fully refer  the  reader  to  the  writings  of  Dupuytren,  Malgaigne,  Stanley, 
and  Paget,  but  especially  to  the  work  of  Oilier,  already  referred  to. 
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Treatment  of  Fractures. 

hf  feni^rml  indications  to  be  met,  in  the  treatment  of  all  fraotnres, 

1  to  be — L  to  reduce  or  set  the  fracture  as  soon  as  possihlo; 

fit  a  recurrence  of  displacement;  and  3,  to  see  to  the  well 

'  the  part  attected,  and  to  look  after  the  constitutional  condition 

alien U    1  shall  first  consider  the  general  principles  which  should 

id€  the  surgeon  in  the  treatment  of  simple  fractures,  then  the  modifi- 

oas  of  treatment  required  hy  the  prineipxd  complications  of  simple 

,  tad  finally  the  treatment  of  compound  fractures* 

Treatment  of  Simple  Fractures. — Fractures  are  often  met  with 

kidiitance  from  home,  and  in  localities  where  no  surgical  appliances 

I il  hdiil,  and  where  no  treatment  can  be  satisfactorily  carried  out. 

h.  circumstances,  it  becomes  necessar}^  for  the  Burgeon  to  at- 

ftThi  place,  to  the  tran^portalton  of  his  patient*     If  the  frac- 

iTitw  in  the  upjier  extremity,  it  may  he  sufficient  to  support  the  in* 

llimb  in  a  broad  sling  made  from  handkerchiefs,  when  the  patient 

llidt  or  ereii  walk  a  short  distance  without  much  inconvenience;  if 

liK^ur^  be  in  the  lower  extremity,  it  will  be  necessary  for  the  patient 

lit  carried  upon  a  sofa,  or  litter  extemporized  from  boards,  a  window- 

".     If  a  mattress  cannot  be  obtained,  the  patient*s  head  and 

I  imb  may  be  supported  on  any  old  cloths  that  can  be  procured, 

U  lipui  -^Lraw.     Temporary  splints  may  sometimes  be  formed  from  the 

of  trees,  or  made  by  laying  together  three  or  four  thicknesses  of 

•traw  or  rushes.     The  limb  should  be  laid  in  as  easy  a  position 

_^|pil«Me,  and  the  litter  borne  deliberately,  but  with  a  firm  step;  it  is 

"Mdly  rucommended  that  the  bearers  should  be  instructed  to  step  otf 

will  itieniat«  feet,  as  it  is  said  that  thus  less  vibration  is  communicated 

10  tlie  Utter.     1'  '  patient  is  removed  from  the  litter,  the  surgeon 

AcHdd  M?e  that  lo  bed  has  l>cen  prepared.    Various /Vae/urt"-6t(/.'< 

late  Ihtcu  invented  by  surgeons,  amongst  the  most  ingenious  being  those 

'•f  r».ihirl«.  Hnr-ri  ^.  Coatcs,  and  ilewson,  but,  for  practical  purposes,  I 

Iter  than  a  simple  fierforated  hard  mattress,  with  a 

<  .,  .,^i4i>gthe  perforation,  and  a  pan  which  slides  in  a  frame* 

t  h  n  CO rrc^s ponding  opening  in  the  bedstead ;  the  latter  should 

1  with  strong  wooden  or  metallic  slats,  so  as  to  furnish  an 

e  and  secure  firmness  and  rigidity  to  the  whole  arrangement. 

st,  of  course,  be  also  perforated,  and  should  be  se- 

^4  «o  aa  not  to  form  ridges  under  the  patient's  body, 

^  be  procured,  an  ordinary  bedstead  with  a  hanl 

ill   which  case  a  bed-pan  must  be  employed  to 

M  uuiions. 

y  matters  having  been  attended  to,  and  the  patient 

d  (if  the  fracture  be  in  the  lower  extremity),  the  surgeon 

clothing  as  gently  as  possible,  and  exposes  the  injured  part 

ending  part  of  the  opposite  side.     He  then,  by  a  care- 

-      .u^iM'>dical  examination,  proceeds  to  satisfy  himself  as  to  the 

^   r,'  and  extent  of  the  injury,  and  then,  replacing  the  limb  in  an  C4is3' 

repares  his  splints  and  bandages  before  attempting  to  reduce 

'  titductUm  or  Setting  the  Fracture  consists  in  replacing  the  frag- 
•ttti  by  tnanlpulation  as  nearly  as  possible  in  their  normal  position, 
^fffarda  ^^h  other.    1  say  advisedly,  "as  nearly  as  possible/'  for  I 
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hat  it  is  only  in  exceptional  cuiieiS 
the  clisplacement  of  fmctiire  can  be  entirely  overcome.  RedMl 
fehoiild  be  effected  as  soon  a:i  poi(»ibte^  for  the  reason  that  it  ie  ni«c( 
easier  to  the  surgeon^  and  much  less  painful  to  the  patient,  if  doiM 
before  the  tlevelopnient  of  inflammation;  if,  however,  the  patient  ii 
not  seen  until  a  later  period^  or  if  dlsplacemeDt  should,  from  m 
cause,  have  recurred,  the  surgeon  need  not  hesitate  at  any  stage  0 
the  case  to  effect  as  perfect  reduction  as  he  can,  for  the  slight  adiiUwH 
irritation  thus  produced  will  be  of  much  less  consequence  than  thecTil 
which  would  result  from  continued  displacement.  Reduction  shoul 
be  effected  by  the  handa  alone;  no  mechanical  contrivance  should  I 
used  to  give  increased  force,  lest  serious  mischief  to  the  already  \% 
rated  tissues  should  be  produced*  In  the  immense  majority  of  cas^ 
little  or  no  force  will  be  required,  it  being  suflkneut  to  place  the  limb 
such  a  position  as  to  relax  the  displacing  muscles,  when  the  bones  f 
fall  into  position  of  themselves.  Even  in  fracture  of  the  femur,  h( 
ever,  in  w  hich  extension  is  commonly  necessary  to  effect  reduction,  it  i 
good  rule  that  no  more  force  should  be  used  thau  can  be  applied  W 
the  hands  alone.  In  cases  in  which  one  or  both  fragments  are  embedt" 
in  the  muscular  tissue,  or  In  which,  from  any  other  cause,  there  is  gi^ 
muscular  resistance,  it  may  be  justifiable  to  employ  aufesthesia  as 
aid  to  reduction. 

2.  To  Frevent.  the  liecurrejice  of  IHsplaremcnf^  the  surgeon  mai 
use  of  various  forms  of  apparatus,  splints,  bandages,  etc.  It  is  of 
very  difficult  to  maiJitaiji  reduction  during  the  first  few  days,  on  accoi 
of  the  spasmodic  action  of  the  muscles  constantly  reproducing  the 
formity;  but  tlic  tcodL*ncy  to  spasm  gradually  passes  off,  so  that 
constant  attention  and  careful  dressing  during  the  early  stage  of 
treatment,  it  is  ahnost  always  possible  to  obtain  such  accurate  app< 
tion  of  the  fragments,  as  will  secure  a  well-shaped  and  nseXul  lu 
though  probably  not  one  absolutely  free  from  deformity.  The  differ 
forms  of  bandage  used  by  surgeons,  and  their  modes  of  applicati 
were  considered  in  the  c)japter  on  Minor  Surgery;  the  splints  i 
special  apparatus  em  [cloyed,  will  be  described  in  discussing  fractures 
the  several  bones.  iSufllce  it  to  say  here,  that  the  surgeon  should  f 
to  use  as  simple  apparatus  as  possil)le;  plain  and  light  splints  of  woi 
pasteboard,  wires,  or  thin  metal,  such  as  can  be  made  by  any  car[>eii 
or  blacksmith,  are,  I  think,  in  every  way  preferable  to  the  elaborate  n 
complicated  appbuuces  which  have  been,  from  time  to  time,  recommeui 
for  the  treatment  of  fractures,  Straight  and  angular  splints,  ma<lti 
smooth  half-inch  boards,  for  the  upper  extremity,  straight  splints  ."i 
plain  lracture*boxes  with  soft  pillows  for  the  lower  extremity,  a  roll 
cotton  wadding  or  of  tow^  for  padding  s|>liuts,  or  bags  filled  with  br 
or  sand  lor  the  same  purpose,  a  few  pieces  of  binders'  board,  a  In 
dozen  or  a  dozen  roller  bandages,  a  few  yards  of  adhesive  plaster,  a 
two  or  three  bricks  for  use  in  making  "weight  extension,-'  constitute > 
armameutariura  suflicient  for  the  treatment  of  almost  all  cases  of  fri 
ture.  The  general  priuciiiles  to  be  observed  in  the  use  of  splitite  W 
other  apparatus  may  be  staled  as  follows  : — 

(1.)  They  are  to  be  used  as  means  of  retention  only^  not  of  reduc^ 
or  e.riension;  these  are  effected  by  the  surgeon's  hands,  and  splints  ah 
bandages  arc  merely  to  prevent  the  recurrence  of  displacement. 

(2.)  All  splints,  etc,  should  he  fir  ml  f/  aitfl  evenltf  paddetl^  so  as  uoti 
exert  injurious  pressure  on  the  bony  prominencea  with  which  thcy^ 
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in  contact,  while  at  the  same  time  the  padding  must  not  be  so  bulky  as 
to  render  the  splints  clumsy  or  unmanageable. 

(3.)  Circular  comprestsion  is  to  be  carefully  avoided,  as  swelling  is 
inevitable  after  a  fracture,  and  the  risk  of  gangrene  from  this  cause  is 
by  no  means  only  theoretical.  Hence,  as  a  rule,  in  the  early  stages  of 
fracture,  no  bandage  should  be  applied  beneath  the  splints. 

(4.)  In  treating  fractures  of  the  shaft  of  a  bone,  the  Clearest  joints 
above  and  below  should,  if  practicable,  be  fixed  by  the  splints  used ;  if 
the  fracture  involve  an  articulation,  the  shafts  of  the  bones  which  form 
the  joint  should  themselves  be  so  fixed. 

(5.)  When  a  fracture  is  properly  "  put  up,"  unless  the  patient  suffer 
so  much  pain  as  to  render  it  probable  that  displacement  has  recurred, 
or  that  the  splints  are  pressing  unevenly,  the  dressing  should  not  be 
disturbed  more  than  absolutely  necessary.  It  is  a  good  rule  to  leave 
the  fingers  or  toes  exposed,  so  that  the  surgeon  can  by  them  judge  of 
the  condition  of  the  circulation  in  the  injured  limb;  and  if  they  appear 
unduly  congested  or  swollen,  the  dressings  should  be  at  once  removed, 
and  reapplied  with  additional  precautions  against  gangrene.  If  a  case 
do  well,  every  other  day  is  quite  often  enough  to  renew  the  bandages 
during  the  first  fortnight,  the  interval  between  the  dressings  being  gradu- 
ally lengthened  after  that  time  to  half  a  week,  and  finally,  to  a  week. 
At  the  same  time,  while  in  no  class  of  cases  is  meddlesome  surgery  to 
l»e  more  reprobated  than  in  this,  fractures  should  be  invariably  looked 
upon  as  cases  requiring  careful  and  continual  watching,  and  a  patient 
with  a  broken  bone  should  receive  from  his  surgeon  at  least  daily  visits, 
until  after  the  subsidence  of  all  inflammatory  symptoms. 

3.  The  third  indication  for  treatment  (see  p.  223)  brings  up  the  con- 
sideration of  the  various  accidents  which  may  arise  during  the  manage- 
ment of  a  case  of  fracture.  Muscular  spasm  and  extravasation  are  such 
constant  accompaniments  of  fracture,  as  to  entitle  them  to  be  considered 
as  symptoms,  under  which  head  they  have  been  referred  to^  Spasm  is 
best  controlled  by  the  free  use  of  opium ;  moderate  compression  with  a 
firm  bandage  is  often  recommended,  but  is  a  somewhat  hazardous  re- 
medy, and  should  be  used  with  great  caution.  Tenotomy  has  been  also 
proposed  for  this  purpose ;  but  I  can  scarcely  conceive  of  a  case  in  which 
its  use  would  be  justifiable.  Extravasation^  if  moderate,  may  be  disre- 
garded ;  if  there  be  much  contusion  and  vesication^  the  limb  should  be 
simply  laid  on  a  pillow,  protected  by  oil-cloth,  while  evaporating  lotions 
are  applied  until  the  subsidence  of  inflammation ;  if  large  vesicles  or 
buUflc  form,  they  should  be  opened  with  the  point  of  a  lancet.  If  the 
extravasation  proceed  from  the  rupture  of  a  large  artery^  the  case  will 
require  special  treatment,  which  will  be  considered  under  the  head  of 
complications. 

Gangrene  is  the  most  serious  accident  which  can  be  met  with  in  the 
treatment  of  a  simple  fracture,  and  may  be  due  either  to  arterial  ob- 
struction at  a  point  above  the  seat  of  fracture,  to  venous  obstruction 
due  to  swelling  of  the  part  or  to  tight  bahdaging,  or  to  a  combina- 
tion of  these  causes.  With  regard  to  tight  bandaging,  it  is  to  be 
remembered  that  a  bandage  may  seem  sufiSciently  loose  when  applied, 
and  yet  in  a  few  hours  may  become  the  cause  of  great  constriction  from 
subsequent  swelling  of  the  limb ;  hence  the  importance  of  not  applying 
a  bandage  beneath  the  splints;  it  is,  as  remarked  by  Mr.  Erichsen,  almost 
invariably  to  a  neglect  of  this  rule  that  the  occurrence  of  gangrene  from 
the  pressure  of  a  bandage  is  due.  Especially  is  this  true  in  the  case  of 
the  forearm,  in  fracture  of  which  part  this  accident  most  often  occurs. 
15 
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It  ^uuid  not  be  fbrgotten*  howeyer,  that  this  accident  may  be  partly  or 
eiKinfiy  due  to  arterial  obstruction,  which  is  of  course  an  unavoidable 
oorurrvnce ;  hence  we  should  not  be  too  hasty  in  accusing  a  fellow-prac- 
titioner of  Qiai-practice  on  account  of  such  an  accident,  for  it  may  be 
really  due,  :it  least  in  some  measure,  to  causes  entirely  beyond  control. 
The  r^fiUmtnt  of  p^angrene  occurring  under  such  circumstances  must 
y;^y  ticcording  to  its  nature  and  extent ;  if  it  be  due  to  constriction, 
and  the  ^Hirgeon  fortunately  discover  it  in  time,  he  must  instantly  remove 
the  bandaget^  when  possibly  the  patient  may  escape  with  superficial 

Fig.  107. 
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9iv.mghing.  If  complete  gangrene  have  occurred,  amputation  of  course 
bvvviueti  necessary ;  if  the  disease  show  a  disposition  to  self-limitation, 
|h^  surgeon  may  await  the  formation  of  the  lines  of  demarcation  and 
M^l^iuratiou,  but  if  the  gangrene  be  of  the  rapidly  spreading  traumatic 
\ariety  (^k  148),  immediate  removal  of  the  limb  must  be  practised  at  a 
vsuut  above  the  f\irthest  limits  of  the  disease.  In  the  former  case  a 
AixAMraUe  result  may  be  anticipated,  but  under  the  latter  circumstances 
Ihs^  ^»alieut  is  apt  to  sink  after  the  operation,  as  happened  in  a  case  in 
%hWh  «ouie  vears  since  I  amputated  at  the  shoulder-joint,  for  spreading 
^a^ivtte  fbllowing  a  badly  treated  fracture  of  the  forearm. 

'iW  vUher  accidents  which  occur  during  the  treatment  of  fractures, 
sHUitM\4  W  considered  as  peculiar  to  these  injuries.  Thus  there  may  be 
VAWMMUXA^  iuflauimation,  followed  by  abscess  or  sloughing,  surgical  fever, 
iVHUUiatio  delirium,  tetanus,  er^'sipelas,  or  pysemia.  In  old  persons  the 
vSs^^OlUH'MH'Mt  to  hed  required  in  the  ordinary  treatment  of  fractures  may 
y^i\K(M\v  induumary  or  cerebral  congestion ;  hence  the  advantage  in  such 
\>«^N*  \Uf  usiiug  the  starched  bandage  or  other  immovable  apparatus,  which 
Hki^\  \MM^t>ie  the  patient  to  get  about  as  soon  as  possible. 

i^  v\v»ie>Niug  the  dressings  of  a  fracture,  the  limb  should  be  firmly  and 
x^tvAil^^  heKl  by  an  assistant,  so  as  to  prevent  any  recurrence  of  dis- 
|OhiC\^«iiK'^t  Mvhilo  the  splints  are  off;  it  is  well  at  each  dressing  to  gently 
v^b  the  alHvtiHl  limb  with  soap  liniment  or  dilute  alcohol  (carefully 
vU>iH^  ^h^  l^ft  afterwards),  so  as  to  keep  the  skin  in  a  healthy  state. 
The  ^valWMUV  general  condition  should  be  attended  to,  and  any  dis- 
\^\Wir  vvf  th\^  Uiwels  or  chest  remedied  by  appropriate  measures.  The 
\i«c  \vf  th\^  \M»thoter  is  very  often  required  for  a  few  days,  when  the 
^ikMil  i«  \^^^ttutH^  to  IhhI,  especially  if  the  fracture  be  situated  in  the 
|H4\vt  \u  (Uuur« 

^\M«4iv  Jfi^iOH  Ih  etn>cted  bj'  the  surgeon  flexing  and  extending  the 
kvmU  \vf  the  U\Jure<l  limb,  while  firmly  holding  the  parts  above  and  be- 
W%»  'IVw  U  a  ditl\>rence  of  opinion  as  to  the  time  at  which  passive 
UK4k^  V^hieh  U  designed  to  prevent  anchylosis)  should  be  begun;  my 
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own  conviction  is  very  clear,  that  it  should  not  be  practised  until  firm 
union  has  occurred  between  the  fragments — usually,  therefore,  not  be- 
fore the  third  or  fourth  week  after  the  accident,  and  that  it  should 
even  then  be  used  with  moderation  and  with  gentleness.  The  patient 
may,  indeed,  often  be  safely  left  to  regain  mobility  of  the  joints,  by 
the  ordinar^'^  physiological  exercise  of  the  limb,  assisted  by  methodical 
friction,  and  the  use  of  the  cold  douche.  In  the  case  of  the  upper  ex- 
tremity, the  patient  may,  after  recovery,  be  advantageously  directed  to 
swing  a  flat-iron  or  put  up  a  dumb^U  with  the  affected  member,  several 
times  a  day,  continuing  the  exercise  on  each  occasion  until  slight  fatigue 
is  experienced. 

Treatment  of  Gomplioated  Fraotures. — Fractures  may  be  com- 
plicated by  various  conditions  which  will  require  sj^ecial  modifications  of 
the  general  course  of  treatment  above  described.  Thus  the  extravasation, 
although  proceeding  from  vessels  of  moderate  size,  may  produce  so  much 
swelling  as  to  give  rise  to  great  congestion  or  even  strangulation  of  the 
tissues,  and  consequent  gangrene,  demanding  amputation  ;  or  the  contu- 
sion and  subsequent  inflammation  may  be  so  great  as  to  cause  suppura- 
tion and  sloughing,  resulting  in  the  conversion  of  the  case  from  one  of 
simple,  into  one  of  compound  fracture. 

Rupture  of  the  Main  Artery  of  a  limb  is  a  very  serious  complication  of 
fracture.  This  accident  is  principally  met  with  in  connection  with  frac- 
ture about  the  knee-joint,  and  the  injured  vessel  may  be  either  the  pos- 
terior tibial  or  the  popliteal.  In  either  case,  a  rapidly  increasing,  ob- 
scurely pulsating  tumor — a  diffuse  traumatic  aneurism  in  fact — ^forms  in 
the  ham ;  and,  unless  promptly  treated,  will  inevitably  cause  gangrene. 
If  the  posterior  tibial  be  the  wounded  artery,  at  least  partial  warmth 
will  be  restored  to  the  leg  and  foot,  and  pulsation  will  return  in  the  an- 
terior tibial:  under  these  favorable  circumstances,  an  effort  should  be 
made  to  save  the  limb  by  resorting  to  compression  or  ligation  of  the 
superficial  femoral,  in  Scarpa's  space.  The  reason  for  not  treating  the 
case  as  one  of  ordinary  wounded  artery  is,  that  by  so  doing,  even  if  the 
opening  in  the  vessel  could  be  found,  which  would  be  doubtful,  the  injury 
wonld  be  converted  into  a  compound  fracture  of  the  worst  kind,  which 
would  almost  inevitably  require  amputation;  while  there  would  be  a 
chance,  though  not  a  very  brilliant  one,  that,  by  the  use  of  the  proximal 
ligature,  the  arterial  wound  might  heal,  and  allow  the  preservation  of  the 
limb.  If,  however,  the  temperature  of  the  leg  and  foot  continue  to  sink, 
and  no  pulsation  can  be  detected  in  the  anterior  tibial,  gangrene  appearing 
imminent,  it  becomes  almost  certain  that  the  popliteal  artery  is  ruptured  ; 
and,  under  such  circumstances,  amputation  should  be  at  once  performed. 
So,  also,  if  after  an  attempt  to  save  the  limb  gangrene  should  occur,  am- 
putation would  be  necessary.  In  any  case  of  doubt,  I  think  the  safety  of 
the  patient  would  be  consulted  rather  by  removing  the  limb,  while  he  was 
yet  in  good  general  condition,  and  when  the  operation  could  be  done 
immediately  above  the  knee,  than  by  running  the  risk  of  being  com- 
pelled to  amputate  at  a  higher  point,  with  the  patient  under  the  depress- 
ing influence  of  gangrene. 

Rupture^  or  other  Serious  Injury  of  an  Important  Nerve^  as  the  mus- 
enlo-spiral  or  median,  is  a  very  troublesome  and  annoying  complication 
of  fracture,  causing  loss  of  power  or  permanent  impairment  of  the  nutri- 
tion of  the  limb,  as  in  a  number  of  cases  collected  by  Callender.  This 
accident  may  not  be  apparent  at  the  time  of  reception  of  the  injury,  and 
I  have  even  known  a  surgeon  to  treat  a  broken  arm  until  complete  union 
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of  the  fi'iicture  hm\  oecurred,  not  diseoveriiig  the  existence  of  i 
uutO  the  splints  were  Jiiially  removed,  when  the  limb  droppeci 
by  the  patient ^s  side.     The  treatment  of  such  a  case  is  veiy  unsalis 
factory  ;  it  shonld  be  conducted  on  the  principles  laid  down  in  tht;  lul 
chapter,  in  discussing  injuries  of  the  nerves  in  general. 

.4  venf  Seve7*e  Fhsh  Woioul^  even  if  not  eommnnioating  with  tbesttl 
of  fracture  and  thus  rendering  it  compound,  may  seriously  coTDpliciti 
the  progress  of  the  case,  and  may  occasionally  necessitate  ampuUtioa 
Unless^  however,  the  injury  to  the  soft  tissues  were,  in  such  a  caiiK^k 
itself  suflicient  to  contlemn  the  limb,  a  fair  trial  should  always  b€  giffl 
to  conservative  tri^atnient  before  resorting  to  amputation. 

lite  Impbrolimi  of  a  Joint  in  the  line  of  fracture,  will  very  often  gin 
rise  to  a  certain  amount  of  stiflness  if  not  to  absolute  anchylosis,  aftc 
recovery;  or,  in  a  stnimons  con  Hti  tut  ion,  may  cause  disorganization  <! 
the  articulation,  and  thus  cventuall}'  render  amputation  imperative*  Ii 
every  case  of  fracture  involving  a  joint,  the  treatment  should  be  m 
ducted  with  great  cant  ion,  and  the  prognosis  should  be  extremely  gaardK 

iJiiilocation  of  an  Adjoinmg  Articulation  is  a  not  unfrequent  comptiCJ 
tion  of  fracture.  In  such  a  contingency  the  fracture  should  Ije  Um^ 
rarily  put  up  with  %vooden  splints  and  firm  bandages,  so  that  the  M 
may  be  used  as  a  lever  in  Greeting  reduction  of  the  dislocatioDi  lii 
patient  being  of  course  etherized.  The  fracture  is  then  to  be  treit? 
in  the  ordinary  manner.  If  the  dislocation  be  not  recognized  until 
later  period  of  the  cusc,  the  surgeon  must  wait  until  firm  union  of  tli 
fracture  Ims  occurred,  and  then,  applying  splints,  make  an  effort  to  redat 
the  dislocation,  a  feat  wtiich,  under  these  circumstances,  may  he  vcf 
ditl5cult  to  accomplish. 

A  fracture  in  a  Jimb  which  is  the  seat  of  an  old  Unretluced  Dishfcntki 
or  of  a  P7^evioU}<bj  Anvhifhsed  Joinf^  presents  no  peculiar  difficulties  < 
treatment,  tliougb  it  may  require  a  modification  in  the  form  of  the  splinl 
used,  to  adapt  them  to  the  existing  deformity  of  the  part. 

Fracture  of  the  bone  in  a  Sh(7}tp^  or  into  the  site  of  a  Premmi^l^  Ei 
naed  Joinfj  is  occasionally  met  with,  but  requires  no  special  treatmeJ 
beyond  the  necessary  niodifjcation  of  aj>paratus. 

Chi*rea^  affecting  a  liiub  which  is  the  seat  of  fracture,  is  a  Yeiyacriw 
complication:  in  a  case  of  sinqdc  fracture  of  the  humerus  comphcAl* 
with  chorea,  reported  by  Dr.  \Vm,  Hunt,  of  this  city,  it  was  found  iDi|Ki 
si1>le  to  keep  the  parta  at  rest,  and  the  patient  died  exhausted  od  tl 
tenth  diiy. 

A  fracture  occurring  in  a  Preriotmh/  Paralyzed  /jVr«6,  commonly  unit 
witliout  particular  ditMtulty.  There  is,  of  course,  no  risk  of  recunii 
displacement  lYom  muscular  action,  but  special  care  must  be  taken 
avoid  undue  pressure,  which  might  readily  induce  sloughing. 
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Treatment  of  CompouDd  Fractures. — The  first  question 
determined  with  regard  to  any  case  of  compound  fracture,  is  whetl 
or  not  amputation  is  to  be  performed ;  if  the  operation  is  to  be  done 
all,  it  shoukl  be  done  as  soon  as  possible,  for  the  reasons  already  giv 
in  Chfipter  Y.  If  auqiutation  have  not  been  done  before  the  setting 
of  the  intermediate  or  iiitlammatory  stage,  it  must  be,  if  possible,  furll 
postponed  until  supjiuration  is  freely  estalilished* 

AmpJtfation  for  Com  pound  Fracture, — No  universal  riileft  can  be  la 
down,  as  to  what  cases  of  compound  fracture  should  be  submitted 
primary  amputation,  but  each  individual  case  must  be  ti*eated  on 
own  merits,  according  to  the  judgment  of  the  surgeon. 
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sdd  thAt  the  circumstances  which  usually  call  for  amputation 
CMC«  are  the  folloTriug ; — 

tmm9€  and  sever**  lareration  of  the  muscular  and  other  soft 
-A  compound  fracture,  in  which  the  w^ound  is  made  by  the  fmu* 
Dree,  is  a  more  serious  injury  than  one  in  which  the  wound  is 
r  the  IVi^ments  perforatiug  the  skin,  for  the  reason  that  in  the 
)m  the  soft  tissues  arc  comparati%'ely  little  injured,  while  in  the 
hey  !iro  apt  to  be  greatly  torn  and  bruised,  or  perhaps  completely 
i\,  flencc  compound  fractures  from  railway  and  machinery  acci- 
X  in  the  lower  extremihj^  are  almost  invariably  cases  for 
21  Xhz  upper  extremity  it  is  oflen  possible  to  save  the  limb, 
tb/tm  onfararable  circumstances,  and  if  tlie  age  and  general  cou- 
f  tbo  patient  should  justify  the  attempt,  it  should  certainly  be 
U  is  in  such  cases  that  irrigation  is  found  to  be  of  special  senrice 
sraltog  the  consecutive  inflammation. 

compound  fracture  accompanied  wilh  a  wound  of  a  large  arter^j 
n  require  amputation.  If  the  bleeding  vessel  can  be  readily 
od  tied  in  the  wound,  or  can  be  controlled  by  position,  pressure, 
iliiould  be  done,  when,  if  other  circumstances  are  favorable,  an 
^ttmy  be  made  to  save  the  limb.  If,  however,  the  wounded  vessel 
•atUjr  be  secured,  and  if  the  part  injured  be  the  lower  extremity, 
lit  aaifKttation  should  be  unhesitatingly  resorted  to.  In  the 
ktrmttjr  aoch  extreme  measures  may  not  be  required,  and  if  the 
yttjaal  can  neither  be  controlled  by  pressure,  etc,  nor  secured  in 
lad^  a  ligature  may  be  applied  to  the  brachial  artery,  which  has 
tmX  times  sue^sess fully  tied  und^r  such  circumstances. 
"gal  comminution  of  the  hones  them^elms  may  be  a  cause  for  ara- 
D  in  cases  of  compound  fracture.  In  the  upper  extremity  much 
diOffie  in  the  w.ay  of  conservatism,  by  removing  splinters,  and  then 
Uie  bones  in  such  a  position  as  to  favor  union.  In  the  lower 
tyi  if  the  comminution  be  so  extensive  that  removal  of  the  pri- 
ll nooiidary  sequestra  will  leave  a  gap  in  the  continuity  of  the 
Mivralting  limb,  even  if  it  could  be  preserved^  would  scarcely 
ikient  flnnness  to  be  useful,  and  hence  in  such  cases  primary 
tiOD  ia  to  be  recommended.  An  exception  should,  perhaps,  be 
I  mms  of  compound  fracture  in  the  upper  third  of  the  thigh, 
i  ptrntlon  primary  amputation  is  so  fatal  an  operation,  that  the 
U  loath  to  resort  to  it  under  any  circumstances ;  but,  indeed, 
loriea  mre  very  apt  to  terminate  in  death  under  any  mode  of 

at 

mpound  fracture9  into  large  joints  often  require  amputation.  In 
of  Uie  rfionlder  or  elbow,  provided  the  extent  of  bone  lesion, 
keetatioii  of  the  soft  tisanes,  is  not  too  great,  ejceision  should 
tod  in  preference  to  removal  of  the  limb.  The  hij>joint  is  so 
toaiad  Uiat  it  can  scarcely  be  involved  in  a  compound  fracture, 
ml  gUBaliot  wound,  or  from  some  crushing  injury  which  would 
p]f  pfOfe  fatal  from  visceral  complication;  if  the  accident  should 
pPiliart  primary  excij?ion  would,  I  think,  be  the  correct  mode  of 
Oft.  CcMoponnd  fractures  of  the  wrist,  ankle,  and  knee  joints  are 
CMoa  for  amputation.  Especially  should  this  rule  be  considered 
{f«  aa  regarda  the  knee-joint ;  much  as  I  admire  the  operation  of 
luud  atrennoasly  as  I  would  advoc^ite  the  practice  of  couscrva- 
Hht,  I  cannot  but  believe  that  in  the  immense  majority  of  in- 
IHi  \ms%  interests  of  the  patient  will  be  promoted  by  primary 
klkni  in  oaaea  of  compound  fracture  of  the  knee-joint. 
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5.  A  coinpouod  fraetore,  which  would  of  itself  require  aropntationt 
may  be  complicated  b}'  the  existence  of  a  simple  fracture  in  thr  mm 
limb^  hut  at  a  higher  point.  In  such  a  case,  should  the  amputation  be 
doue  at  the  seat  of  the  upper  fracture,  or  below  ?  In  my  own  experience, 
such  cases,  when  an  attempt  has  been  made  to  save  the  limb,  hare  inva- 
riably termiDated  fatally;  hence,  I  should  be  disposed  (unless  the  u[>()er 
fracture  were  situated  high  up  in  the  thigh)  to  recommend  priniarv  am- 
putation, at  or  above  the  seat  of  highest  lesion.  tStill,  if  it  were  cetXm 
that  the  soft  fsarts  between  the  two  fractures  were  healthy,  and  quite 
free  from  injury,  it  mi^rht  be  right  to  remove  only  the  part  that  vm 
irretrievabh^  hurt,  and  to  make  an  attempt  to  save  the  rest  of  the  limb; 
as  it  happens,  however,  these  cases  are  usually  such  as  result  from  aci> 
dent  by  railway  or  other  vehicles,  or  by  machinery,  and  are  apttobft 
attended  with  mtich  greater  destruction  of  soft  parts  than  is  at  first 
apparent^  so  that,  in  most  instances,  amputation  at  the  highest  poisi 
of  iiiji^iry  will  be  found  the  safest  mode  of  tre;Ument. 

The  complication  of  compound  fracture  with  dislocation  ol  a  highff 
point  of  the  same  limbj  is  of  less  ccmsequence.  In  such  a  case  the 
broken  bones  should  be  temporarily  put  up,  and  the  dislocation  redooed, 
the  compound  fracture  being  afterwards  ti-eated  on  its  own  merits. 

Compound  eprphi/seal  separation  is  sometimes  met  with  in  young  per- 
sons, and  may  be  mistaken  for  compound  fracture  involving  au  arlicn- 
lation,  from  which  lesion  it  can,  however,  always  be  distinguished  bt 
careful  examination.  If,  as  sometimes  happens,  the  diaphysis  project 
through  the  wound,  reduction  is  very  difficult,  and  can  usually  be  accoDJ- 
plished  only  by  resecting  the  projecting  portion,  an  operation  which 
may  be  best  performed  with  Butcher ^s  or  a  chain  saw.  The  aftertrcat- 
ment  does  not  differ  from  that  of  ordinary  compound  fracture;  \k 
resulting  limb,  thoug!i  shortened,  is  not  materially  impaired  in  utility, 
even  in  the  case  of  the  lower  extremity* 

Treatment  of  Comj^ound  Fracfures  tvhich  do  not  require  Amputa- 
tion.— Many  ingenious  forms  of  special  apparatus  have  been  invented 
for  the  treatment  of  compound  fractures,  but  I  am  not  aware  tliatthtf 
present  any  advantages  ov^r  the  ordinarj^  splints  and  boxes  habitually 
used  in  the  management  of  simple  fractures.  The  only  sj^cial  precau- 
tion to  be  observed  is,  to  so  arrange  the  splints  and  bandages  that  fi^ 
drainage  maybe  secured  from  the  wound,  and  that  the  latter  may  l** 
readily  accessible  without  removing  the  entire  apparatus. 

The  points  to  be  particularly  attended  to  in  the  treatment  of  tbes 
injuries  are:  1.  Keduction  of  the  fracture*  2.  Extraction  of  splinten 
3.  €*losure  of  the  wound  ;  and  4.  Management  of  the  consecutive  iaflaO 
ination, 

1.  Itediffifon  is  to  l>e  effected,  as  in  the  case  of  simple  fracture,  by  P 
laxing  the  ncigfihoring  muscles,  and  by  gentle  mani|>ulation*  If  a  frji^ 
ment  project  through  the  skin,  tlie  diflficuity  of  reduction  is  much  it 
creased,  and  in  such  cases  it  may  be  necessary  to  enlarge  the  extenii 
wound,  or  even  to  resect  the  projecting  end  of  bone.  This  measui 
should,  however,  be  resorted  to  with  extreme  hesitation,  especially  i 
the  lower  extremity,  for  the  loss  of  any  considerable  portion  of  the  coi 
tinuity  of  a  long  bone  will  be  apt  to  result  in  the  formation  of  a  fala 
joint,  requiring  subsequent  amputation.  Tliis,  indeed,  has  been  tb 
in  variable  result  in  cases  in  which  I  have  seen  this  operation  performe( 

2.  In  the  raanageraent  of  sptir}ferii  or  sequestra^  the  rules  which  wei 
given  in  the  c!mi)teron  Gunshot  Wounds,  founded  on  Dupuytren's  div 
sion  of  splinters  into  primary,  secondary,  and  tertiary,  are  to  be  observec 


Ili#  ^^i^rn^  woumg.  be  small,  aocf  utifK^companted  with  rotioli 

b^  an  attempt  should  be  Qiadi?  to  close  it,  and  thus  convert  the 
Doncof  Mmple  fracture.  I  have  occasionally  succeeded  in  doing 
id  Uie  effort  sboukl  always  be  made  when  the  nature  of  the  case 
bil.  For  this  purpose  the  wotiiid  is  to  be  washed  and  freed  from 
Brtbeu  hermetically  sealed  with  gauze  aud  collodioD,  styptic 
iDr  Farest^s  antiseptic  preparation  (page  \H\) ;  or.^  in  the  absence 
Ugent^,  simply  with  a  piece  of  lint  dipi>ed  in  blood,  as  reconi- 
bj  Sir  Astley  Tooper.  If,  however,  the  wound  be  a  large  one, 
be  accompanied  with  much  contusion  and  laceration,  it  will  be 
\o  attempt  its  closure,  aud  it  should  then  l)e  dressed  lightly,  and 
^  way  as  to  allow  of  fn-^  ilrainaue.  Even  if  an  attempt  have 
Me  to  close  the  wound,  the  parts  should  be  frequently  examined, 
I  appear  that  pus  is  accumulating  underneath  the  dressing,  the 

fuld  be  immediately  removed,  and  free  vent  given  to  the  accu- 
lischargea. 
management  of  the  inevitable  consectUive  inflammation  which 
pooipound  fractures,  is  to  be  conducted  in  accordance  with  the 
p  enunciated  and  the  rules  laid  down  in  the  chapters  on  the 
^t  of  Inflammation,  and  on  Wounds  in  General.  Ice,  watcr- 
r^Irrii-at  ion,  laudanum  fomentations,  poultices,  astringent  washes, 
ttions,  ete^,  may  each  and  all  be  appropriately  used  in 
»v**i?i-^  nkid  under  different  circumstances.     The  splints  employed 

t  protected  by  oiled  silk  from  being  soiled  by  the  discharges; 
th€  fracture  should  not  be  unnecessarily  disturbed,  the  utmost 
bl  be  taken  to  keep  the  parts  clean,  and  to  preserve  the  neigh- 
I  'Ut  in  a  healthy  e-ondition.     In  compound  fractures  of 

.iity,  the  bran  dreasing^  introduced  by  Dr.  J.  Rhea  Bar- 
thU  City,  will  be  found  most  serviceable.  It  affords  equal  pres- 
I  support  to  the  injured  member,  restrains  hemorrhage,  absorbs 
|es,  and  can  be  daily  renewed,  as  far  as  necessary,  without 
I  disturbance  of  the  limb.  Its  mode  of  application  will  1m3  de- 
In  the  next  chapter.  The  patient^s  general  condition  must  also 
Hyptiou.  The  aicUon  of  the  bowels  must  be  regulated,  and 
^^HPor  moderated  hv  the  administration   of  suitable  reme«J 
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Secondary  amputation  may  be  required  in  the  treatment  of  com- 
pound fractures,  on  account  of  traumatic  gangrene,  sloughing  follow- 
ing erysipelas,  osteo-myelitis,  extensive  necrosis,  generid  exhaustion 
of  the  patient,  hectic,  etc.  The  proper  period  for  amputation  in  cases 
of  traumatic  gangrene  has  already  been  pointed  out  in  preceding 
chapters.  In  the  case  of  the  other  complications  which  have  been  men- 
tioned, the  surgeon  must  choose  his  time  as  best  he  can,  operating  at 
some  period  when  there  is  a  momentary  subsidence  of  constitutional 
disturbance,  and  while  not  hastily  condemning  a  limb  without  fair  trial 
of  conservative  measures,  yet  not  delaying  interference  till  the  patient 
has  sunk  so  low  that  interference  will  be  of  no  avail.  The  only  general 
rule  that  can  be  given  with  regard  to  these  cases,  is,  to  avoid,  if  possi- 
ble, operating  during  the  intermediate  stage,  which  usually  ranges  from 
the  second  to  the  tenth  or  twelfth  day.  After  suppuration  has  been 
fairly  established,  the  case  becomes  somewhat  assimilated  to  one  of 
chronic  disease,  and  amputation  can  then  be  performed  with  compara- 
tively fair  prospects  of  success. 

Treatment  of  Badly  United  Fractures. — From  various  causes, 
over  some  of  which  the  surgeon  may  have  no  control,  a  fracture  may 
unite  with  so  much  deformity  as  to  disfigure  the  limb,  if  not  to  render  it 
useless.  If  the  deformity  be  in  a  longitudinal  direction,  depending  on 
overlapping  of  the  fragments,  the  case  is,  I  believe,  hopeless,  for  the 
surrounding  muscles  will  have  probably  become  permanently  contracted 
and  shortened,  and  attempts  at  extension  after  union  has  once  occurred 
will  prove  fruitless.  Transverse  deformity  will  be  gradually  lessened 
by  the  processes  of  nature,  superfluous  callus  being  absorbed,  and  pro- 
jecting bony  prominences  rounded  off.  Angular  deformity,  if  very  slight, 
may  be  left  to  nature,  in  the  hope  that  it  will  be  gradually  removed  by 
the  physiological  action  of  the  muscles.  If  at  all  marked,  however,  it 
will  require  treatment,  and  this,  if  the  bony  union  be  comparatively 
soft,  can  usually  bo  satisfactorily  carried  out  by  careful  bandaging  and 
the  judicious  use  of  pads  and  compresses — or  the  surgeon  may  by 
gentle  but  firm  pressure  bend  the  newly-formed  callus,  so  as  to  restoi^e 
the  limb  to  its  proper  shape.  If  the  union  of  the  fracture  be  further 
advanced,  more  force  may  be  required,  and  the  surgeon  may  break  the 
bone  over  again,  with  a  view  to  resetting  it  in  a  better  position.  A 
remarkable  case  has  recently  been  reported  by  Mr.  Switzer,  an  English 
army  surgeon,  in  which  a  large  amount  of  deformed  callus  disappeared 
under  inunction  with  compound  iodine  ointment,  and  it  would  certainly 
be  proper  to  try  the  sorbefacient  effects  of  this  remedy  before  resorting 
to  the  severer  measures  which  will  next  be  described.  When  the  callus 
is  so  firm  as  to  resist  the  application  of  such  an  amount  of  force  as  the 
surgeon  deems  justifiable,  he  may  adopt  measures  to  weaken  the  bond 
of  union,  b}"^  operative  interference.  Perhaps  the  best  plan  in  such  a 
case  is  that  suggested  by  Brainard,  of  Chicago,  which  consists  in  sub- 
cataneously  drilling  through  the  uniting  medium  in  various  directions, 
and  then  rupturing  the  remainder;  or,  as  done  by  Warren,  of  Boston, 
a  wedge-shaped  piece  might  be  removed  from  the  apex  of  the  bony 
angle,  the  rest  of  the  bond  of  union  being  broken  through  as  in  the 
former  case;  or  the  deformed  callus  might  be  entirely  exsected — an 
operation,  however,  which,  in  addition  to  its  inherent  risks,  would  expose 
the  patient  to  the  chance  of  recovering  with  a  false  joint;  or,  finally,  in 
an  aggravated  case,  it  might  be  necessary  to  resort  to  amputation.  For 
further  information  on  this  subject,  the  reader  is  respectfully  referred 
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to  Dr.  G.  W.  Norris's  well-known  paper,  in  the  Amer.  Journal  of  Med. 
Sciences^  for  October,  1842,  pp.  305-316. 

BeducHon  of  Deformity  in  Partial^  and  in  Impacted  Fractures. — In 
connection  with  the  subject  of  Badly  United  Fractures^  I  may  refer  to 
the  qaestion  which  often  arises  as  to  whether  or  no  reduction  should 
be  attempted  in  cases  of  partial  and  of  partially  impacted  fractures. 
The  answer  to  this  question  may  be  said  to  depend  upon  the  position 
of  the  fractured  bone ;  thus,  while  it  would  be  manifestly  improper  to 
attempt  reduction  of  an  impacted  fracture  of  the  neck  of  the  femur,  it 
would,  I  think,  be  right  to  reduce  a  partial  fracture  of  the  clavicle  or 
of  the  forearm,  even  at  tlie  risk  of  converting  the  case  into  one  of  com- 
plete fracture.  In  the  forearm  (and  in  the  clavicle,  if  the  angular  pro- 
jection be  outwards),  the  deformity  would  be  so  great  as  to  be  very 
objectionable,  while  inward  angular  displacement  of  the  clavicle  might 
endanger  the  integrity  of  the  important  underlying  structures  by  irrita- 
tion from  bony  spicule. 

Tardy  or  Delayed  Union  of  Bones  is  occasionally  met  with, 
and  is,  probably,  more  often  dependent  on  constitutional  than  on  local 
causes.  Sometimes  it  appears  to  result  from  mere  debility  and  depres- 
sion, without  the  existence  of  any  positive  cachexia;  under  such  circum- 
stances it  may  be  sufficient  to  get  the  patient  out  of  bed,  with  his  limb 
supported  in  a  starched  bandage,  letting  him  recover  his  health  by 
means  of  out-door  exercise.  In  some  cases  the  process  of  union  may  be 
assisted  by  the  use  of  tonics,  especially  cod-liver  oil  and  the  phosphates 
(which,  however,  have  not  been  found  as  practically  useful  as  was  an- 
ticipated), and  by  giving  an  extra  allowance  of  ale  or  porter.  If  a 
syphilitic  taint  be  suspected,  iodide  of  potassium  or  mercury  may  be 
cautionsly  administered. 

Ununited  Fracture  and  False  Joint. 

Occasionally  a  broken  bone  does  not  unite  at  all,  or  unites  only  through 
the  medium  of  fibrous  or  ligamentous  bauds,  or,  having  been  united, 
becomes  again  separated  by  the  absorption  and  softening  of  the  callus. 
In  some  bones,  indeed,  as  in  the  patella,  bony  union  almost  never  occurs, 
bat  in  such  cases  the  want  of  union  cannot  be  considered  abnormal. 
The  terms  ununited  fracture  and  false  joint  are  applied  only  to  fractures 
in  those  situations  in  which  bony  union  is  habitually  met  with,  as  in 
the  various  long  bones,  or  the  lower  jaw.  The  proportion  of  cases  in 
which  non-union  occurs  is  estimated  by  Hamilton  at  1  in  500 ;  it  is,  there- 
fore, a  rare  accident. 

Dr.  Norris,  of  this  city,  whose  monograph  on  this  subject  (Am.  Journ. 
of  Med.  Sciences^  Jan.  1842,  pp.  13-67)  is  the  best  that  has  yet  been 
published,  describes  four  distinct  forms  under  which  non-union  of  frac- 
ture occurs.  The  first  is  that  which  has  already  been  referred  to  under 
the  name  of  delayed  union;  here  callus  is  formed,  but  does  not  un- 
dergo complete  ossification,  and,  hence,  the  union  is  imperfect.  ^'In 
the  second  class  of  cases,  there  is  entire  want  of  union  of  any  sort 
between  the  fragments,  the  ends  of  which  seem  to  be  diminished  in  size, 
and  are  extremely  movable  beneath  the  integuments.  The  limb  in 
these  cases  is  found  greatly  shrunken,  and  hangs  perfectly  useless."  In 
the  third  and  most  usual  form,  the  ends  of  bone  are  rounded  off  and 
tapering,  and  "are  connected  together  by  strong  ligamentous  or  fibro- 
ligamentous  bands,"  passing  between  the  fractured  extremities;  there 
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may  be  but  one  band,  or  several ;  'Mn  either  case  the  newly-formed  snb- 
stance  is  firmly  adherent  to  the  bones,  and,  if  of  any  length,  is  in  a  high 
degree  pliable."  In  the  fourth  variety,  to  which  the  name  of  pseud- 
arthrosis  or  false  joint  is  properly  given,  "a  dense  capsule  without 
opening  of  any  sort,  containing  a  fluid  similar  to  synovia,  and  resembling 
closely  the  complete  capsular  ligaments,  is  found.  In  these  cases  the 
points  of  the  bony  fragments  corresponding  to  each  other  are  rounded, 
smooth,  and  polished,  in  some  instances  are  eburnated,  and  in  others 
are  covered  with  points  or  even  thin  plates  of  cartilage,  and  a  membrane 
closely  resembling  the  synovial  of  the  natural  articulations.  It  is  in 
this  kind  of  cases  that  the  member  affected  may  still  be  of  some  utility 
to  the  patient,  the  fragments  being  so  firmly  held  together  as  to  be  dis- 
placed only  upon  the  application  of  considerable  force." 

The  diagnosis  of  ununited  fracture  is  usually  suflSciently  easy:  I  have, 
however,  known  great  relaxation  of  the  ligaments  of  the  wrist-joint  to 
be  mistaken  for  ununited  fracture  of  the  extremity  of  the  ulna. 

Causes  of  Non-union  after  Fracture. — These  may  be  either 
constitutional  or  local.  Among  the  former  may  be  enumerated  general 
impairment  of  health,  and  various  cachectic  conditions  and  diatheses, 
such  as  scurvy,  phthisis,  rickets,  syphilis,  or  cancer.  With  regard  to 
the  infiuence  of  cancer  in  preventing  union  after  fractures.  Dr.  Norris 
says  that  when  the  accident  depends  upon  the  presence  of  a  cancerous 
tumor  at  the  seat  of  fracture,  union  will  not  occur,  but  when  it  depends 
on  mere  brittleness,  resulting  from  what*  Mr.  Curling  has  called  eccentric 
atrophy,  the  bones  unite  readily  enough.  So  with  regard  to  syphilis  and 
rickets;  though  cases  are  recorded  in  which  these  appear  to  have  acted 
as  causes  of  non-union,  other  cases  are  frequently  met  with  in  which  the 
disease  is  well  marked,  and  yet  union  readily  occurs.  Pregnancy  is  often 
regarded  as  a  cause  of  non-union  in  fractures,  but  it  is  probably  thus 
effective  in  those  cases  only  in  which  the  pregnant  state  is  accompanied  by 
great  debility,  as  from  sympathetic  vomiting.  The  same  remark  applies 
to  the  supposed  efficiency  of  lactation  as  a  cause  of  ununited  fracture. 
Age  does  not  appear  to  exert  any  particular  influence,  fractures  in  the 
very  young  and  the  very  old  often  uniting  quite  as  well  as  in  those  of 
middle  life,  and  more  than  one-third  of  the  whole  number  of  cases  of 
ununited  fracture  occurring  in  those  between  twenty  and  thirty.  Among 
the  more  prominent  local  causes^  may  be  mentioned  deficient  vascular 
or  nervous  supply,  mobility  or  want  of  proper  apposition  of  the  fragments, 
the  intervention  between  the  fragments  of  a  shred  of  muscle  or  other 
soft  tissue,  or  of  a  foreign  body,  necrosis,  or  other  disease  of  the  end  of 
the  fragments  themselves,  injudicious  treatment  (especially  tight  band- 
aging and  prolonged  use  of  cooling  applications),  and  too  early  use  of 
the  fractured  limb.  The  frequency  with  which  ununited  fracture  occurs 
in  different  parts,  is  shown  in  the  following  table  taken  from  Dr.  Norris's 
paper. 


Locality. 

Namber  of  oaaet. 

Cured. 

No  benefit. 

Died. 

KeRult  anknown. 

Thigh 

Leg 

Arm 

Forearm 

48 
83 
48 
19 
2 

31 
33 
31 
17 
2 

9 

1 
14 

1 

6 

8 

1 

2 

Jaw 

Total 

150 

113 

25 

10 

2 
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I  rvonit^cl  fi*acturc  la  also  occasiouallj  met  with  iu  the  clavicle,  sea- 
mU,  ribs,  and  spine. 

I  TrMltllieDt. — The  treattoent  of  ununited  fracture,  and  of  false  joint, 

BMinvU  In  removing,  as  far  &s  possible  by  constitutional,  liygienic,  and 

|oc*]  measurvs,  any  canse  which  may  seem  to  liinder  the  process  of  union 

Mveentbc  broken  bones,  and  in  endeavoring  to  excite  in  the  periosteum, 

m  tbi  medulla,  and  in  the  fragments  themselves,  Buch  activity  as  will 

kdiMv  those  changes  which  we  have  seen  to  be  necessary  iu  the  natural 

BToeeas  of  repair   after   fracture.      For   this   purpose,  those  remedies 

Eboiild  be  employed  which  were  spoken  of  in  treating  of  th'layt^d  union^ 

■htlhlgnienU  being  accurately  adjusted,  and  rendered  perfectly  inimov- 

bblehytbe  use  of  auitable  splints  and  bandages.     Firm  and  accurately 

■ttifig  splints  of  metal,  leather,  or  pasteboard  may  be  employed,  or  the 

kurcb  or  dextrine  bandage,  or  {in  the  case  of  the  lower  extremity)  the 

■D^iiious  and  elegant  contrivances  of  Prof  Smith,  of  this  city,  or  of 

Bh^Hudeon,  of  New  York.     In  order  to  excite  renewed  activity  in  the 

btriotfUirm  und   other  bone-producing  tissues,  various  plans,  such  as 

fci«t*  ng,  or  galvanizing  the  skin,  have  been  employed,  and 

pkeii  effect  of  tran.imitted  periosteal  and  medullar}-  inita- 

pto  ii  tvi  \,  it  can  readily  be  understood  that   these  methods 

KlOfild  0€i  V  have  proved  successful.     Another  plan  which  has 

•OlWtimcd  succeeded,  consists  in  rubbing  together  the  ends  of  the  frag* 

OKoti  lliem>»elve8.    In  the  event  of  these  simple  remedies  failing,  severer 

■liiQres  may  be  employed:  of  these  the  most  important  are  the  estab- 

Ifiboifnt  of  a  Hrton   between  the  fragments,  as  recommended  by  Dr, 

I     Pbftick,  or  on  either  side  of  the  ununited  fracture,  as  suggested  by 

Of?|ieQlu?im ;  the  introduction  of  sfimulaHng  injecfiojis^  as  practised  by 

IVJIulsr;  a/upunrinre^  as  suggested  by  Malgaigne;  the  introduction  of 

^y^ I  '  ibach);  electro-puncture  (Lente);  subeuianeous  scari- 

J*"^^-  'Inlling    (he  fragments    themseh^ea   (Detmold   and 

Krs'  /  or  cauterizing  the  fragments;  holding  the  fragments 

^*^L'  of  «ui  tires  orpins  {Sevcrinus,  Rogers,  and  Gaillard); 

rrpfyimn  (\V  hite,  Roux,  Jordan,  and  Bigelow),  and  finaUy   amputation, 

'*f  ill  thesw?,  the  most  promising  methods  are,  I  think,  those  of  Ph^^sick, 

I      oiifaiii^^  Oaillard,  and  Bigelow.     Before  resorting  to  any  of  them,  the 

*^ngSI«tkin  of  Oilier  should  be  adopted,  to  rejuvenate,  as  it  were,  the  peri- 

^'tftttm  by  the  milder  forms  of  irritation,  that  it  may  afterwards  more 

^ily  R'spond  to  the  severer  operation.     Physick  introduced  a  piece  of 

*jlk  or  LajK*,  l>y  means  of  a  long  seton  needle,  dii'ectly  between  the  frag- 

lufnt*^  and  alio  wed  the  foreign  body  to  remain  four  or  five  months.    Norris 

t^w*  huwever,  shown  that  the  seton  is  ecfually  efficient  and  more  safe 

*hen  rt'tnoved  at  an  earlier  period,  and  surgeons  now  seldom  allow  it  to 

rwnaiit  longer  than  a  fortnight;  it  is  rarely  used  in  the  case  of  the  thigh, 

r  means  are  more  successful.      Brainard's  plan  consists  in 

I  It.'  fragments  subcutaneously  with  a  metallic  perforator  (Fig. 

jl'^-)-    His  manner  of  using  the  instrument,  as  quoted  by  Hamilton,  is  as 

^'IVnr^:  *•  In  case  of  an  oblique  fracture,  or  one  with  overlapping,  the 

foraled  with  the  instrument  at  snch  a  point  as  to  enable  it  to 

-    i  through  the  ends  of  the  fragments,  to  wound  their  surfaces, 

*^'i  to  transfix  whatever  tissue  may  be  placed  between   them.     After 

iiT.in.r  ♦.,.,..fi.^^j^  them  in  one  direction,  it  is  withdrawn  from  the  hone, 

the  skin,  its  direction  changed,  and  auolher  perforation 

L  operation  is  repeated  as  often  as  may  be  desired/'     Prof. 
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Oaillard's  method  consists  in  pinning  together  the  fragments  by  means 
of  a  gimlet-like  instrument,  provided  with  a  movable  silver  sheath,  a 

Fig.  108. 

^"= ^9C^3I^ 

Bralnard*!  perforator,  r«dQe«d  oiie-halfl 

handle,  and  a  brass  nut  (Fig.  109):  the  sheath  is  introduced  through  an 
incision,  and  held  against  the  bone,  while  the  shaft  is  passed  through 
and  made  to  transfix  both  fragments ;  the  nut  is  then  screwed  down 
firmly  on  the  sheath,  the  whole  instrument  being  allowed  to  remain  in 


Fig.  109. 


^ 


Oftlllftrd*!  iaitrameat  for  QDnnlUd  fraeiare. 

situ  till  union  is  obtained.  This  plan  affords  more  secure  apposition 
than  merely  wiring  together  the  fragments,  as  practised  by  Rogers, 
Flaubert,  N.  R.  Smith,  and  others.  The  operation  employed  by  Prof. 
Bigelow,  of  Boston,  is  almost  identical  with  that  independently  sug- 
gested by  Oilier,  of  Lyons,  and  is  probably  the  very  best  method  of 
treating  ununited  fracture :  it  consists  in  making  a  subperiosteal  resec- 
tion of  the  ends  of  the  fragments,  the  freshened  extremities  being  then 
held  together  by  a  wire  suture.  Dr.  Bigelow  has  thus  treated  eleven 
cases  with  but  one  failure,  and  that  A*om  disease  of  the  bone,  which 
subsequently  required  amputation. 

Whatever  method  be  employed,  the  after-treatment  must  be  carefully 
conducted  by  the  use  of  proper  splints,  and  by  the  administration  of 
tonics  and  good  food.  In  some  cases,  when  the  inconvenience  resulting 
from  the  ununited  fracture  is  not  very  great,  it  might  be  advisable  to 
decline  any  operation,  and  employ  the  apparatus  of  Prof.  Smith,  already 
referred  to,  or  some  similar  contrivance. 


CHAPTER    XII. 

SPECIAL  FRACTURES. 

I  HAVE  gone  so  fully,  in  the  last  chapter,  into  the  consideration  of  the 
causes  and  symptoms  of  fractures  in  general,  and  of  the  principles  by 
which  the  surgeon  should  be  guided  in  undertaking  their  treatment,  that 
it  will  not  be  necessary  to  repeat  what  has  been  said,  with  regard  to  each 
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several  bone ;  hence,  in  the  present  chapter,  I  purpose  merely  to  point 
out  the  peculiar  symptoms  and  diagnostic  marks  of  the  special  fractures, 
and  to  indicate  very  briefly  the  most  convenient  and  satisfactory  modes 
of  treatment,  referring  the  reader,  for  more  detailed  information  upon 
this  subject,  to  the  excellent  treatises  of  Hamilton,  Malgaigne,  Cooper, 
Smith,  of  Dublin,  Lonsdale,  etc. ;  and  to  the  chapter  on  Fractures  in  Dr. 
Wales'  valuable  work  on  "  Mechanical  Therapeutics,"  which  contains  a 
very  good  account  of  the  different  forms  of  apparatus  devised  for  the 
treatment  of  broken  bones.  Fractures  of  the  skull,  and  of  the  vertebrse, 
are  principally  interesting  on  account  of  their  involving  respectively  the 
brain  and  spinal  cord ;  hence  their  consideration  will  be  postponed  till 
we  come  to  speak  of  injuries  of  those  parts  of  the  body. 

Fractures  of  the  Face. 

Any  of  the  facial  bones  may  be  broken  by  direct  violence,  and  espe- 
cially by  gunshot  wound ;  the  nature  of  the  injury  is  usually  recognized 
with  facility,  and  the  treatment  should  be  particularly  directed  to  the 
lesion  of  the  soft  tissues. 

.Nasal  Bones. — These  are  not  unfi*equently  broken,  and  the  injur}" 
may  escape  detection  from  the  rapid  swelling  of  the  soil  parts.  The 
treatment  consists  in  removing  the  displacement  (if  there  be  any),  by 
inserting  a  broad  director  or  a  pair  of  polypus  forceps  into  the  nostrils, 
and  moulding  the  bones  into  their  proper  places ;  the  parts  may  then  be 
supported  by  means  of  a  compress  on  either  side,  and  a  few  strips  of 
adhesive  plaster.  If  the  septum  be  broken,  it  should  be  restored  to  it& 
proper  place  in  the  same  way,  the  shape  of  tlie  nose  being  preserved  by 
plugging  the  nostrils,  if  necessary.  Occasionally,  the  whole  nose  is  split 
off,  as  it  were,  from  the  face,  hanging  by  the  alee  in  front  of  the  mouth. 
In  such  a  case,  in  which  the  injury  was  produced  by  a  blow  from  an  iron 
pan,  I  kept  the  nose  in  place  by  numerous  sutures,  the  patient  making  a 
good  recovery.  Sometimes  the  whole  nose  is  driven  inwards,  fracturing 
the  ethmoid  bone,  and  involving  the  brain.  Under  such  circumstances, 
the  nose  should  be  gently  drawn  forwards  with  forceps,  and  the  case 
treated  as  one  of  fracture  at  the  base  of  the  skull.  Profuse  hemorrhage 
may  require  plugging  of  the  nares. 

Fracture  of  the  Lachrymal  Bone  may  cause  obstruction  of  the 
nasal  duct,  and  consequent  epiphora  ;  or  emphysema  of  the  subcutaneous 
tissue  may  follow  whenever  the  patient  blows  his  nose. 

Fracture  of  the  Malar  Bone  is  to  be  treated  by  keeping  the  parts 
in  place  with  compresses,  adhesive  strips,  and  bandages. 

Fracture  of  the  Zygoma,  if  comminuted,  may  interfere  with  mas- 
tication, by  the  impaction  of  splinters  in  the  temporal  muscle ;  in  such 
a  case,  the  surgeon  should  cut  down  and  remove  the  offending  fragments. 

Upper  Maxilla, — Fractures  of  the  upper  jaw  are  sometimes  attended 
with  such  profuse  hemorrhage  as  to  require  plugging  the  antrum,  or  even 
ligation  of  the  external  carotid.  If  the  malar  bone  be  thrust  in  upon 
the  antrum,  it  should  be  drawn  out  with  a  tire-fond  or  screw  elevator 
(Fig.  74),  aided  by  pressure  from  within  the  mouth.  If  the  upper  jaw  be 
broken  through  the  alveolus,  the  teeth  may  be  held  together  by  means 
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of  wire.  The  vascular  supply  is  so  free  in  this  part,  that  necrosis  rarely 
follows,  even  in  cases  of  gunshot  injury;  the  fetid  discharge  is,  however, 
a  source  not  only  of  annoyance,  but  of  constitutional  depression,  and 
hence  free  use  should  be  made  in  such  cases  of  detergent  and  disinfectant 
washes.  Sometimes  all  the  bones  of  the  face  are  crushed  and  separated 
from  their  attachments  by  explosions,  violent  blows,  or  falls.  Such 
cases  are  attended  with  great  shock,  and  usually  prove  fatal  from 
hemorrhage  or  cerebral  complication. 

liCwer  Maxilla. — The  lower  Jaw  is  more  frequently  broken  than 
any  other  bone  in  the  face.  The  fracture,  which  is  usually  caused  by 
direct  violence,  may  be  in  any  part  of  the  bone,  the  most  usual  scats 
being,  however,  near  the  symphysis,  and  about  the  position  of  the  mental 
foramen.  The  lower  jaw  is  often  broken  in  two  or  more  places  at  once, 
and  its  fractures  are  frequently  rendered  compound  by  laceration  of  the 
mucous  membrane.  Fractures  near  the  symphysis  are  more  or  less 
transverse,  while  those  further  back  are  almost  invariably  oblique  from 
before  backwards,  allowing  considerable  displacement,  which  is  evidenced 
by  shortening  of  the  alveolar  border,  and  depression  of  the  chin.  In 
fractures  near  the  angle  of  the  bone,  the  dental  nerve  is  occasionally- 
involved,  an  accident  which  causes  temporary  paralysis,  or  more  rarely 
convulsions.  The  displacement,  mobility,  and  crepitus,  which  accom- 
pany fracture  of  the  jaw,  render  its  diagnosis  usually  easy :  in  cases  of 
fracture  below  the  condyle,  there  is,  besides,  embarrassment  in  the 
motions  of  the  jaw,  and  pain,  felt  especially  on  opening  or  shutting  the 
mouth.  Fractures  of  the  lower  jaw  commonly  unite  without  much 
difficulty,  and  with  little  deformity. 

Treatment. — For  the  treatment  of  an  ordinary  case  of  broken  jaw, 
nothing  is  required  except  a  compress  to  support  the  chin,  and  a  roller 
bandage.    Yelpeau,  indeed,  during  the  last  years  of  his  life,  is  said  to 

have  abandoned  all  forms  of  apparatus,  in  the 
treatment  of  these  injuries,  believing  that 
sufficient  rest  was  insured  to  the  fragments 
by  the  inevitable  occurrence  of  pain  upon  any 
attempt  at  motion  made  by  the  patient.  I  am 
in  the  habit  of  treating  these  fractures,  in  the 
manner  recommended  by  Dr.  J.  Rhea  Barton, 
of  this  city,  with  the  superaddition  of  a  few 
occipito-frontal  turns  of  the  roller,  as  in 
Gibson's  bandage.  The  following  descrip- 
tion of  Barton's  bandage  is  taken  from 
Sargent's  minor  surgery: — ^^Composition:  A 
roller  five  yards  long,  and  two  inches  wide ; 
suitable  compresses.  Application :  Place  the 
initial  extremity  of  the  roller  upon  the  occiput, 
just  below  its  protuberance,  and  conduct  the 
cylinder  obliquely  over  the  centre  of  the  lefl 
parietal  bone,  to  the  top  of  the  head ;  thence  descend  across  the  right 
temple  and  the  zygomatic  arch,  and  pass  beneath  the  chin,"  which 
should  be  supported  by  a  compress,  "to  the  side  of  the  face;  mount 
over  the  left  zygoma  and  temple  to  the  summit  of  the  cranium,  and 
rejoin  the  starting-point  at  the  occiput,  by  traversing  obliquely  the  right 
parietal  bone;  next,  wind  around  the  base  of  the  lower  jaw  on  the  left 
side  to  the  chin,  and  thence  return  to  the  occiput  along  the  right  side  of 
the  maxilla;"  to  these  three  turns,  I  add  a  fourth,  around  the  head  just 


Fig.  110. 


Barton's  bandage  for  fractared 
jaw. 
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above  the  ears,  making  an  occipito-frpntal  turn,  which  being  pinned  at  its 
intersection  with  the  others,  serves  to  prevent  their  slipping.  The  same 
coarse  is  to  be  continued  until  the  roller  is  exhausted,  and  additional 
security  may  be  furnished  by  sealing  the  bandage  (as  it  were)  with  a 
few  strips  of  adhesive  plaster.  Gibson's  bandage  consists  of  a  compress 
beneath  the  chin,  with  turns  of  a  roller  passing  from  that  part  to  the  top 
of  the  head,  from  the  occiput  to  the  forehead,  and  from  the  nape  of  the 
neck  to  above  the  mental  protuberance,  the  whole  being  held  in  place  by 
a  short  strip  passing  from  the  forehead,  backwards  to  the  nape  along  the 
median  line  of  the  head. 

Many  surgeons  prefer  to  treat  fractures  of  the  jaw  with  an  external 
splint,  moulded  from  pasteboard  or  gutta-percha,  and  held  in  place  by  a 
simple  sling  of  four  tails,  two  of  which  are  tied  on  the  top  of  the  head  and 
two  behind  the  neck  (Fig.  15),  or  with  an  ingenious  apparatus  composed 
of  a  leathern  sling,  with  strong  linen  webbing  straps,  devised  for 
the  treatment  of  these  cases  by  Prof.  Hamilton ;  wiring  together  the 
teeth  on  either  side  of  the  fracture  is  often  recommended,  but  I  confess 
to  have  seen  very  little  advantage  from  the  practice :  a  better  plan  is 
the  application,  of  clasps  of  ivory,  silver,  steel,  or  other  material,  as 
practised  by  Lonsdale,  Miitter,  N.  R.  Smith,  Nicole,  Wales,  Bullock,  and 
others,  or  of  interdental  splints  of  gutta-percha  or  vulcanized  India-rubber, 
as  ingeniously  applied  by  Dr.  Gunning,  of  New  York,  and  Dr.  Beans,  of 
Atlanta,  Ga. 

Whatever  mode  of  treatment  be  adopted,  care  must  be  taken  not  to 
produce  uneven  or  undue  pressure.  Neglect  of  this  precaution  will 
cause  great  irritation,  and  probabl3'  the  formation  of  abscess,  a  very 
troublesome  and  painful  complication  of  fractured  jaw,  and  one  that 
may  give  rise  to  necrosis  and  to  consequent  non-union,  which  accident 
is,  in  this  position,  I  believe,  more  apt  to  result  from  tight  bandaging 
than  from  the  bandage  being  too  loose.  Gunshot  fracture  of  the  lower 
jaw  is  sometimes  attended  with  so  much  splintering  as  to  require  partial 
resection  of  the  bone.  The  period  required  for  the  cure  of  a  simple 
fracture  of  the  jaw  is  usually  from  three  to  six  weeks. 

Fraoture  of  the  Hyoid  Bone  is  a  very  rare  accident.  Hamilton 
has  collected  ten  cases,  of  which  three  were  caused  by  hanging,  three 
by  grasping  the  throat  between  the  thumb  and  fingers,  three  by  direct 
blows  or  falls,  and  one  by  muscular  action.  The  accident  is  attended 
with  great  pain,  sometimes  with  hemorrhage,  and  with  diflSculty  in  open- 
ing the  mouth,  in  swallowing,  and  in  speaking.  The  diagnosis  can  be 
made  by  observing  the  mobility  of  the  fragments,  and  the  inward  angu- 
lar displacement,  with  or  without  crepitus.  The  treatment  consists  in 
reducing  the  deformity,  by  pressure  from  within  the  mouth,  and  in 
keeping  the  parts  at  rest  by  use  of  a  pasteboard  or  leather  collar,  with 
the  enforcement  of  quiet,  and  the  hypodermic  administration  of  opium. 
Of  thirteen  cases  collected  by  Dr.  Gibb,  two  proved  fatal. 

Fractures  of  the  Trunk. 

Ribs. — The  ribs  are  more  frequently  broken  than  any  of  the  other 
bones  of  the  trunk:  these  injuries  may  be  produced  by  direct  violence, 
as  from  the  kick  of  a  horse,  or  by  indirect  violence,  the  front  and  back  of 
the  chest  being  pressed  together,  and  the  ribs  giving  way  like  an  over- 
bent  bow,  at  the  weakest  part.  The  ribs  are  occasionally  broken  by 
muscular  action  (as  in  parturition),  or,  according  to  Malgaigne,  even  by 


240  SPECIAL    FRACTURES. 

the  impulse  of  the  heart.  The  middle  ribs,  from  the  fourth  to  the  tenth, 
are  those  most  exposed  to  fracture,  and  the  usual  seats  of  injury  are 
near  the  junction  of  the  costal  cartilages,  and  in  the  neighborhood  of  the 
angles.  The  direction  of  the  fracture  is  commonly  transverse  or  slightly 
oblique ;  occasionally  a  rib  is  comminuted,  or  broken  in  more  than  one 
place.  These  fractures  ai-e  rarely  compound,  except  as  the  result  of 
gunshot  wounds.  The  displacement  in  cases  of  fractured  rib  is  usually* 
slight ;  if  the  result  of  a  direct  blow,  there  will  probably  be  some  inward 
angular  deformity,  while  if  from  indirect  violence,  the  projection  will  be 
outwards;  if  a  number  of  ribs  on  the  same  side  be  broken,  there  may  be 
a  slight  tendency  to  overlapping.  The  diagnostic  signs  are  deformity, 
mobility,  and  crepitus,  which  is  sometimes  readily  perceived,  but  at  other 
times  can  only  be  elicited  by  careful  and  prolonged  manipulation,  by 
compressing  the  chest  from  before  backwards,  or  by  auscultation.  There 
are,  besides,  pain  and  localized  tenderness,  with  a  sharp  stitch^  if  the  pleura 
be  wounded,  and,  possibl}^  haemoptysis,  pneumothorax,  or  emphysema,  if 
the  lung  be  involved.  The  pain  is  much  increased  by  movements  of  the 
chest  wall,  and  the  breathing  is  therefore  shallow,  and  to  a  great  extent 
diaphragmatic.  The  prognosis  is  favorable;  except  in  cases  complicated 
with  thoracic  or  other  severe  injury,  it  is  very  rare  for  death  to  follow 
fracture  of  the  ribs.  Union  commonly  takes  place  in  from  three  to  five 
weeks,  with  very  little  deformity,  and  by  means  of  a  well-marked  en- 
sheathing  callus.  False-joint  is  occasionally  met  with  in  this  situation, 
while,  on  the  other  hand,  the  production  of  new  bone  is  sometimes  exces- 
sive, causing  coalescence  between  adjacent  ribs. 

Treatment — In  the  treatment  of  fractured  ribs,  the  surgeon  may  dis- 
regard any  existing  deformity,  which  will  usually  spontaneously  disap- 
pear by  the  expansion  of  the  chest  in  the  respiratory  movements ;  even 
if  it  should  not,  it  would  be  preferable  to  allow  the  displacement  to 
remain,  rather  than  to  att-empt  its  removal,  as  has  been  proposed,  by 
the  use  of  sharp  hooks  or  screw  elevators.  The  chief  indication  in  any 
case  of  fractured  rib,  is  to  put  the  affected  part  in  a  state  of  complete 
rest,  and  this  may  be  best  done  by  surrounding  the  side  of  the  chest 
which  is  involved,  with  numerous  overlapping  broad  strips  of  adhesive 
plaster,  each  reaching  a  little  beyond  the  median  line,  both  behind  and 
before.  This  mode  of  treatment,  which  appears  to  have  originated  with 
Dr.  llannay,  of  England,  is,  according  to  my  experience,  much  superior 
to  any  other  which  has  been  proposed.  The  strips,  which  should  be 
about  two  inches  wide,  are  laid  on  in  circular  layers,  beginning  from 
below,  each  strip  overlapping  its  predecessor  by  about  one-third  of  its 
width.  As  the  dressing  becomes  loosened,  other  layers  of  strips  are 
to  be  tightly  applied  immediately  over  the  first,  so  that  the  chest  is  kept 
constantly  fixed  by  a  stiff  and  firm  splint  of  adhesive  plaster.  The 
patient  will  usually  be  most  at  ease  in  a  sitting  posture  for  the  first 
day  or  two.  Thoracic  complications  must  be  met  by  appropriate  treat- 
ment, and  in  any  case  opium  may  be  freely  administered.  The  dressing 
may  be  removed  at  the  end  of  three  weeks,  when  union  is  commonly 
sufficiently  firm  to  enable  the  surgeon  to  discontinue  his  attendance. 
If,  in  any  case  of  injury  of  the  chest,  it  is  uncertain  whether  a  rib  be 
broken  or  not,  the  dressing  above  described  should  be  applied,  as  it  will 
afford  great  comfort,  even  in  cases  of  contusion  without  fracture. 

The  emphysema  which  sometimes  accompanies  fracture  of  the  ribs 
requires  no  special  treatment,  usually  disappearing  spontaneously  in  the 
course  of  a  few  days  or  weeks.   Rupture  or  laceration  of  an  intercostal 
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Hj^  which  proved  fatal  in  a  case  recorded  by  Amesbury,  could 
^^ily  be  recognized  unless  the  fracture  were  compound.  Under 
Kdi  circumstances  an  eJTort  should  be  made  to  secure  tbe  bleeding  ves* 
B|,(br  which  purpose,  if  necessary,  a  portion  of  the  adjacent  rib  might 
K«Kb(Hl,  as  was  done  by  Ur.  Cuyler,  U.  S.  A*,  during  our  late  war.  In 
Km  of  gunshot  frarCurty  all  spiculie  should  be  carefully  removed,  and 
H|iteM7<MtiDeni  conducted  with  reference  to  the  condition  of  the  tho* 
HUKera,  on  the  principles  which  will  be  laid  down  in  the  chapter  on 
^Hpof  the  Chest. 

^^HCotlal  Cartilages  are  occasionall}^  broken,  either  at  their  jonction 
^^■fe  ribs  or  through  their  middle*  The  causes  are  the  same  as  in 
^^Be  of  fractured  ribs;  but,  as  the  violence  required  is  greater,  there 
BK«  tpt  to  be  serious  visceral  complication.  The  symptoms  are  the 
Kne  li  tho«e  of  fractured  ribs,  except  that  crepitus  is  rarely  percepti- 
Bk-  Th«  direction  of  the  fracture  is  transverse,  tbe  anterior  fragment 
BiDftUjr  prf»)t?cting  in  front  of  the  posterior.  Union  takes  place  by  the 
^fdcction  of  boTn\  not  of  cartilage;  non-union  has  been  observed  in 
MS  CM  hy  Hamilton*  The  treatment  consists  in  the  application  of 
■Mf0  iliips^  as  for  fractured  ribs. 

BSliimim> — True  fracture  of  the  sternum  is  a  very  rare  accident. 
Bhitifia  of  the  first  from  the  second  bone  is  more  often  met  with,  and 
%  *  lifl  serioQs  atfair  ITiese  injuries  may  result  from  direct  violence, 
fMm coonierstroke  (the  force  being  applied  to  the  back)^orfrom  muscu- 
D^  m»  in  parturition,  or  in  the  act  of  vomiting.  The  line  of  scpa- 
i  1$  muMy  transverse,  though  it  may  be  bevelled  as  regards  the 
of  tbe  Iw^ne,  Malgaigne^  Kramer,  and  Meyer  have  each 
I  longitudinal  fractures  of  the  stemum.  Tbe  most  usual  seat 
ris  at  the  Junction  of  the  manubrium  and  gladiolus,  and  in  this 
sion  is,  as  already  observed,  commonly  a  diastasis,  or, 
isonneuve,  of  Paris,  and  Dr.  Brinton,  of  this  city  (who 
ly  observed  a  true  joint  in  this  position),  a  dislocation.  It 
iiiiiiitter  of  some  importance,  as  regards  the  prognosis,  to  be  able  to  say 
^  iflj  iniliTidaa!  case  whether  the  lesion  l»e  a  true  fracture  or  a  diastasis, 
^m  Um  lAiter  case,  the  posterior  ligament  being  intact,  the  patient 
•Jljr  nespes  TOceral  complication.  In  true  fracture,  the  lung  or 
J'^thi  besrt  inaj  be  torn,  and,  even  if  these  dangers  be  avoided,  there 
■Mlidtrtblo  ri8k  of  the  subsequent  formation  of  abscess  in  the  medi- 
■iod  Pfittce,  The  following  may  be  looked  upon  as  evidences  of  true 
hctnre,  viz.:  the  presence  of  crepitus,  the  injury  l>eing  below  the  junc- 
*Bor  the  first  and  second  bones,  or  the  fact  of  the  upper  fragment 
l*4tcting  in  front  of  the  lower.  In  diastasis  the  lower  rises  in  front  of 
fce|Tj  - ''  7  ijont,  i>irt'c/ uto/ene^  exerted  upon  the  manubrium  has 
*^  vn  to  produce  true  fracture,  while  when  exerted  upon 

***giaiiiyiu^  It  nlmost  never  produces  diastasis.  In  cases  of  injury 
^^^indirecl  violence,  if  the  marks  of  fracture  above  given  be  not  pre- 
yt  tti9  diagnosis  must  be  made  by  noting  the  presence  or  absence  of 
"■UMl|iljsis,  emphysema,  etc. 

^  tmlbnii  cartilage  i«  mrcl}*  the  sent  of  fracture,  though  one  well- 
^«deaaellM  b«en  observed  by  Hamilton. 

I^aikijig  ibe  diaQnogim  of  fractured  stemum,  the  possibility  of  a  con- 
Mlal  deformiiy  being  mistaken  for  the  result  of  violence,  must  not  l>e 
•'•Hoofced.    Tbe  prfMjnomA  of  diastasis^  or  of  uncomplicated  fracture,  is 

En  ion  usually  takes  place  in  from  tliree  to  four  weeks.     The 
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treatment  consists  in  keeping  the  parts  at  rest,  b}'  the  application  of  a 
broad  compress,  held  in  position  with  adhesive  strips  or  bandages.  If 
there  be  much  displacement,  attempts  at  reduction  may  be  made,  by 
straightening  the  spine  and  drawing  the  shoulders  backwards.  Opium 
will  usually  be  required,  and  any  thoracic  complications  must  be  met 
by  suitable  remedies.  Mediastinal  abscesses  should  be  opened  at  the 
side  of  the  sternum,  when  pointing  occurs  ;  they  have  been  ev^^cuated 
by  Gibson  and  others  by  the  use  of  the  trephine,  but  the  results  of  the 
operation  do  not  warrant  its  repetition. 

Pelvis. — Fractures  of  the  pelvis  are  chiefly  interesting  on  account 
of  the  liability  to  implication  of  the  adjacent  viscera.  One  of  the  Ossa 
Innominata  may  be  broken,  the  injury  being  sometimes  limited  to  a 
separation  of  the  crista  ilii,  or  of  one  of  the  spinous  processes,  and  at  other 
times  passing  through  the  rami  of  the  pubes  or  ischium,  or  in  the  neigh- 
borhood of  the  sacro-iliac  symphysis.  The  ilium,  pubes,  and  ischium 
may  separate  in  their  lines  of  conjunction,  the  acetabulum  being  thus 
split  into  three  portions  ;  or  diastasis  may  occur  at  the  pubic  or  sacro- 
iliac symph3'ses.  Fractures  of  the  pubes  and  ischium  assume  a  some- 
what oblique  direction,  while  those  about  the  sacro-iliac  junction  corre- 
spond pretty  generally  to  the  line  of  the  symphysis.  The  diagnosis  of 
fractured  pelvis  can  usually  be  made  without  much  difldculty.  There 
is  great  pain,  aggravated  by  motion,  and  especially  by  any  attempt  to 
walk  or  stand ;  there  is  abnormal  mobility ;  and  crepitus  can  be  elicited 
by  grasping  the  ilia  in  either  hand  and  moving  them  in  opposite  direc- 
tions. The  displacement  in  fractures  of  the  pubes  and  ischium  is  often 
considerable,  and  can  usually  be  readily  detected.  These  injuries  are 
commonly  caused  by  great  violence  of  a  crushing  nature,  such  as  the  fall 
of  a  bank  of  earth.  In  one  case,  which  was  under  my  care,  the  crest 
of  the  ilium  was  knocked  off  by  a  sharp  blow  resulting  from  the  fall  of  a 
stove-pipe.  The  pubes  has  sometimes  been  fractured  as  the  result  of 
muscular  contraction,  as  in  a  remarkable  case  recorded  by  M.  Leten- 
neur,  while  diastasis  of  the  pubic,  and  occasionally  of  the  sacro-iliac 
symphysis  may  occur  in  the  process  of  parturition.  Fracture  of  the 
Acetabulum  is  an  accident  that  is  often  spoken  of  as  complicating  dislo- 
cation of  the  hip.  I  believe,  however,  with  Prof.  Bigelow,  that  this 
fracture  is  much  rarer  than  is  generally  supposed,  and  that  its  existence 
should  never  be  assumed  unless  crepitus  can  be  detected  at  the  seat  of 
supposed  lesion,  while  even  in  such  a  case  the  injury  (as  pointed  out 
by  Birkett)  may  really  consist  in  a  luxation,  complicated  with  frac- 
ture of  the  head  of  the  femur.  Fracture  of  the  acetabulum  may  con- 
sist merely  in  a  separation  of  its  posterior  lip,  or  in  a  destruction  of 
its  floor,  attended  sometimes  with  impaction  of  the  head  of  the  femur 
in  the  pelvic  cavity.  The  latter  form  of  injury  is  commonly  attended 
with  such  severe  visceral  lesions  as  to  prove  fatal.  Separation  of  the 
lip  of  the  acetabulum  is  marked  by  the  signs  of  dislocation,  the  displace- 
ment being  readily  reduced  with  crejritus^  but  as  readily  reproduced 
when  extension  is  discontinued. 

The  great  danger  in  cases  of  fracture  of  the  pelvis  is  from  rupture  or 
laceration  of  the  bladder  or  urethra,  llence  the  surgeon^s  first  step 
should  be  to  pass  a  catheter,  with  a  view  of  ascertaining  the  condition 
of  those  organs ;  if  they  are  found  to  have  been  injured,  prompt  treat- 
ment must  be  employed,  according  to  the  principles  which  will  be  laid 
down  in  speaking  of  Injuries  of  the  Pelvic  Viscera. 
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The  treatment  of  fractured  pelvis  consists  in  the  first  place  in  restor- 
ing the  displaced  fragments  to  their  proper  position,  if  this  can  be  done 
without  violence:  in  the  case  of  a  woman,  reduction  mi^y  be  assisted  by 
introducing  one  or  more  fingers  into  the  vagina.  The  entire  pelvis 
should  be  surrounded  by  a  padded  belt,  or  firm  and  broad  roller,  so  as 
to  keep  the  parts  at  perfect  rest,  while  the  hip-joint  of  the  affected  side 
is  fixed  by  means  of  a  pasteboard  splint  or  a  sand-bag,  as  in  cases  of 
fractured  thigh.  The  patient  should  lie  on  his  back,  on  a  hard  mattress, 
with  the  knees  slightly  ficxed,  and  supported  by  pillows.  Compound 
fractures  of  the  pelvis  are  usually  fatal  accidents,  though  I  have  seen 
recovery  after  perforating  gunshot  fracture  of  the  ilium.  In  the  treat- 
ment of  such  a  case,  all  splinters  should  be  carefully  removed,  and 
means  adopted  to  secure  free  drainage  through  the  external  wound. 

Saoruxn  and  Cooo3rz. — Fractures  of  these  parts  usually  result  from 
direct  violence,  the  fracture  being  transverse,  and  the  lower  fragment 
pressed  inwards  upon  the  rectum.  Richerand  gives  one  case  of  longi- 
tudinal fracture  of  the  sacrum.  These  injuries  are  rarely  met  with 
except  in  connection  with  other  severe  pelvic  lesions,  and  are  then  apt 
to  prov^e  fatal;  the  treatment  would  consist  in  endeavoring  to  eHect 
reduction  by  pressure  from  within  the  rectum,  and  in  the  application  of  a 
padded  belt.  Bernard,  a  French  surgeon,  plugged  the  rectum  with  a 
lithotomy  tube,  in  order  to  maintain  reduction,  but  I  should  prefer,  with 
Hamilton,  to  dispense  with  such  an  instrument,  and  rely  upon  keeping 
the  parts  at  rest  and  administering  opium.  Fracture  of  the  coccyx 
sometimes  results  in  the  development  of  a  very  painful  neuralgic  condi- 
tion of  the  part,  constituting  a  form  of  what  the  late  Sir  J.  Y.  Simpson 
called  coccydynia ;  the  treatment  recommended  by  that  gentleman  con- 
sisted in  subcutaneous  division  of  the  ligamentous  attachments  of  the 
part,  or,  if  that  failed,  in  excision  of  the  bone  itself. 

Fractures  of  the  Upper  Extremity. 

Clavicle. — The  clavicle  is  peculiarly  liable  to  fracture,  not  only  from 
its  exposed  position,  but  from  the  fact  of  its  being  the  sole  bond  of 
osseous  connection  between  the  trunk  and  the  upper  extremity.  It  may 
be  broken  by  direct  violence  in  any  part  of  its  length,  but  is  much 
oftener  fractured  by  indirect  violence  (such  as  a  fall  or  blow  on  the 
shoulder),  and  then  usually  gives  way  near  the  outer  end  of  its  middle 
third,  where  the  bone  is  weakest.  Partial  fracture  from  indirect  vio- 
lence is  usually  situated  towards  the  inner  end  of  the  middle  third,, 
and  is  characterized  by  slight  angular  projection.  Partial  fracture  from 
direct  violence  is  commonly  situated  more  externally,  and  is  marked  by 
angular  depression.  Muscular  action  is  an  occasional  cause  of  frac- 
tured clavicle,  the  immediate  mechanism  of  the  accident  in  some  cases 
possibly  being,  as  suggested  by  Dr.  Packard,  the  bending  of  the  clavicle 
over  the  first  rib,  which  acts  as  a  fulcrum.  Fractures  from  direct  vio- 
lence are  commonly  transverse,  and  may  occasionally  be  comminuted ; 
fractures  from  indirect  violence  are  almost  invariably  oblique,  the  bevel- 
ling being  from  before  backwards,  and  from  without  inwards.  Fracture 
of  the  sternal  end  of  the  clavicle,  xoithin  the  fibres  of  the  costo-clavicular 
ligament^  is  usually  attended  with  but  little  displacement,  though,  ac- 
cording to  R.  W.  Smith,  the  outer  fragment  is  in  these  cases  displaced 
forwards^  or  forwards  and  slightly  downwards  ;  similarly  there  is  little 
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displacement  in  fracture  of  the  outer  third,  within  the  limits  of  the 
corac<y-clavicular  ligament^  but  if  the  fracture  be  outside  of  the  trapezoid 
branch  of  that  ligament,  the  displacement,  according  to  the  same  sur- 
geon, is  quite  marked.    Fractures  of  the  middle  of  the  clavicle,  especially 

Fig.  111. 


Attacbmeiits  of  oater  end  of  cUTicl« ;  vhowlDg  branobet  of  contco-cIaTleiiUr  Ugament 

such  as  are  produced  by  indirect  violence,  are  accompanied  with  great 
and  very  constant  displacement.  This  consists  in  a  tilting  upwards  of 
the  inner  fragment,  and  a  dropping  of  the  outer  fragment,  which  is  also 
rocked  inwards  and  somewhat  backwards,  by  the  action  of  the  powerful 
muscles  attached  to  the  scapula,  particularly  the  rhomboidei,  trapezius, 
levator  anguli  scapulae,  pectoralis  minor,  and  some  fibres  of  the  serratus 
magnus. 

The  diagnosis  of  fractured  clavicle  can  usually  be  made  without  dif- 
ficulty :  if  the  middle  of  the  bone  be  involved,  the  displacement  is  in 
itself  suflSciently  characteristic,  while  crepitus  can  readily  be  elicited  in 
any  position  of  the  fracture,  on  account  of  the  subcutaneous  character 
of  the  bone  in  its  whole  length.  In  cases  of  partial  or  partially  im- 
pacted fracture  from  direct  violence,  an  accident  of  not  unfrequent 
occurrence  among  quite  young  children,  persistent  tenderness  over  the 
point  of  injury  will  be  found  a  valuable  diagnostic  sign.  The  attitude 
of  the  patient,  in  cases  of  complete  fracture,  is  peculiar,  and  often  sig- 
nificant of  the  nature  of  the  injury;  the  head  is  bent  towards  the  affected 
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I 


Compiflie  obllqae  fmetar*  of  cUrldA  D«ar  lit 
al4dle- 


80  as  to  relax  the  muscles,  FHg.  112 

the  elbowr  and  forearm  are 
ited  In  the  opposite  ban  J,  so 
ditninbh  the  dragging  sensa- 
produced  by  the  weight  of  the 
ib.  The  proffnosig^  as  regards 
Ufi'  of  the  patient  and  the  util* 
of  the  limb*  is  very  favorable ; 
e,  however,  that  a  perfect 
that  is,  without  deformity — 
rarely  abtalned,  at  least  iti 
fractores  of  the  middle  of 
bone.  Comminuted  fracture 
cUvicle  is  sometimes  a  se- 
ik>B*  injury, from  concomitant  lace- 
ntioQ  of  the  subclavian  vein  or 
^XQs  of  nerves.  Co mpo u  n d  frac- 
'H  rare,  except  as 
.  iiot  injury,  wheu 
u  u  ^^i  Ui  pruvu  fatal  from  tho- 
nek  cotopUcat tons ;  I  had,  how- 
fva,  umler  my  care,  some  years 
igo,icaa4fr  of  multiple  fracture  of 
tkt  cUvicle  from  direct  violence, 
^^kh  liecame  secondarily  com- 
Fwifid  Ity  the  occurrenco  of  sup- 

CntioD ;  slight  necrosis  followed, 
t  Uic  patient  eventually  made  a  good  recovery.     Fracture  of  both  cln- 
vida  la  an  accident  of  rare  occurrence,  but  presents  no  peculiarities, 
ttcept  that  of  course  it  requires  some  modification  of  the  apparatus 
W^y  :itcnt* 

J  '  /*  Fractured  Clavicle, — The  treatment  of  fractured  clavicle 

tt*v  b*  C4>iiducted  by  position  alone,  or  by  position  aided  by  various 
fonui  of  apparatus.  The  deformity,  aa  we  have  seen,  depends  (1)  on 
1^  tilting  up  of  the  inner  fragment,  by  the  resiliency  of  its  ligamentous 
■^t^bnifiits  and  the  action  of  the  stemo-cleido-maatoid  muscle;  ('2)  on 
^Uling  of  the  shoulder  with  the  outer  fragment,  due  to  the  weight  of 
*^«m;  but  (3)  ehierty  on  the  rocking  inwards  and  backwards  of  the 
^*tir  ftagment,  by  the  action  of  the  powerful  muscles  attached  to  the 
*Vh.  Hence  the  indications  lor  treatment  are,  (1)  to  relax  the 
*teo-dekk>-maatoid  muscle,  (2)  to  prevent  the  weight  of  the  arm  from 
^^igging  dowo  the  outer  fragment,  and  (3)  by  flxing  the  scapula,  to  carry 
^  ittacbed  external  fragment  outwards  and  forwards,  and  thus  restore 
JJjilitli©  of  what  baa  been  not  inaptly  called  the  ^''shoulder  girdle.^* 
^Ww  iailicaHoti^  may  all  be  met  by  position  alone.  For  this  purpose 
^pttitn*  lie  flat  on  his  back  on  a  lirra,  hard  mattress,  with  the 

•■MiligL  \  M  ted,  and  the  arm  flexed  and  carried  across  the  chest,  so 

'■•ilbc  liaod  resta  on  the  sound  shoulder — the  position  commonly  known 
*»^h«t  ^*Veltveuu  fjcisit ion,"  from  its  having  been  employed  by  that  dis- 
i  in  the  treatment  of  these  and  other  injuries  (see  Fig, 
. .,_  ,^..ijii  of  the  head  (by  means  of  a  single  pillow,  which  must 
li  the  shouldtrs)  relaxes  the  sterno^leido-maatoid  muscle,  and 
'"    the  tendency  to  upward  tilting  of  the  inner  fragment;  the 
^  arm  across  the  chest  makes  the  weight  of  the  limb  act,  if  at 

^  lu  m  uj^^ward  direction,  and  thus  eflfectually  prevents  any  downward 
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displacement;  while  the  weight  of  the  chest,  together  with  the  firm  and 
even  counter-pressure  of  the  mattress,  serve  to  fix  the  scapula,  and 
thus  prevent  that  rocking  of  the  bone  around  the  chest,  which  causes 
the  inward  and  backward  displacement  of  the  outer  fragment.  By  this 
simple  mode  of  treatment  the  deformity  can,  at  least  in  the  immense 
majority  of  cases,  be  completely  reduced,  and  could  the  patient  be 
trusted  to  remain  quiet  for  a  sufldcient  length  of  time  (three  to  four 
weeks),  nothing  further  would  be  required.  In  practice,  however,  very 
few  patients  can  help  shifting  their  posture  in  sleep,  if  not  while  awake, 
and  hence  retentive  apparatus  is  usually  necessary.  If  the  patient  can 
remain  in  bed,  the  scapula  may  be  fixed  by  a  broad  and  long  wedge-shaped 
pad,  applied  as  a  compress  on  the  lower  blade  of  the  bone,  and  held  in  place 
by  several  broad  strips  of  adhesive  plaster,  while  the  arm  is  fastened 
in  the  ^^Yelpeau  position''  by  a  few  strips  of  the  same  material.  If  the 
patient  cannot  remain  in  bed,  the  same  appliances  may  be  used,  with 
the  addition  of  a  compress  upon  the  projecting  end  of  the  inner  frag- 
ment, and  a  broad  roller  t)andage  used  as  what  is  known  as  the  ^Hhird 
roller  of  Dcsault,"^  with  additional  circular  turns  to  fix  the  arm  in  the 
required  position.  The  same  indications  may  be  met  by  using  Fox's 
apparatus  (to  be  presently  described),  or  any  of  its  modifications,  taking 
care  to  apply  the  pad — not  as  an  axillary  fulcrum,  but  simply  as  a 
scapular  compress.  The  posterior  figure-of-8  bandage,  recommended 
by  some  authors,  is  defective  in  that  its  force  is  exerted  on  the  acromial 
part  of  the  scapula  only,  and  not  on  the  entire  bone;  the  same  objection 
applies  to  most  of  the  back  splints  devised  for  these  cases,  though  a 
back  splint,  broad  enough  to  fix  both  scapulse,  might  be  made  a 
useful  adjuvant  to  the  compresses  already  described.  The  apparatus 
most  frequently  used  in  this  neighborhood  is  that  introduced  by  Dr. 
George  Fox,  of  this  city,  and  is  thus  described  by  Sargent:  "The 
apparatus  consists  of  a  firmly  stufifed  pad  of  a  wedge  shape,  and  about 
half  as  long  as  the  humerus,  having  a  band  attached  to  each  extremity 
of  its  upper  or  thickest  margin;  a  sling  to  suspend  the  elbow  and  fore- 
arm, made  of  strong  muslin,  with  a  cord  attached  to  the  humeral  ex- 
tremity, and  another  to  each  end  of  the  carpal  portion;  and  a  ring  made 
of  muslin  stufifed  with  cotton  to  encircle  the  sound  shoulder,  and  serve 
as  means  of  acting  upon  and  securing  the  sling."  The  application  of 
this  apparatus  can  be  seen  at  a  glance  from  the  accompanying  illustration 
(Fig.  113).  Fox's  apparatus  has  undoubtedly  produced  a  great  many 
excellent  cures;  it  has  done  so,  however,  I  believe,  hy  fixing  the  scapula 
more  or  less  perfectly,  and  not  by  afifording  leverage  to  the  humerus  as 
it  was  originally  intended  to  do.  Indeed,  the  wedge-shaped  pad,  if  used 
as  a  fulcrum,  produces  so  much  pain  that  few  patients  can  endure  it  for 
any  length  of  time;  so  that  in  practice  surgeons  generally  apply  it  far 
back — where  it  acts  merely  as  a  scapular  compress — or  else  reduce  its 
thickness  to  such  a  degree  that  its  action  as  a  fulcrum  is  entirely  de- 

>  The  application  of  the  third  roller  of  Desault  is  thus  described  by  Wales : 
Place  the  initial  extremity  of  the  roller  '^  under  the  axilla  of  the  sound  side,  then 
conduct  the  cylinder  over  the  broken  clavicle,  upon  which  a  compress  must  be 
placed,  down  the  posterior  surface  of  the  arm  under  the  elbow,  and  over  the  fore- 
arm to  the  point  of  departure ;  thence  across  the  back  obliquely  over  the  injured 
shoulder,  down  the  front  of  the  arm  and  under  the  elbow,  to  pass  obliquely  across 
the  chest  to  the  axilla  of  the  sound  side.**  These  turns  are  repeated  until  the  roller 
is  exhausted,  thus  forming  two  triangles,  one  in  front  and  the  other  behind  the 
chest ;  the  firmness  of  the  bandage  may  be  much  increased  by  making  additional 
circular  turns  as  recommended  in  the  text. 
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Foz't  Rppuntiti  for  tnetund  eljurtel*. 


aed*    Fax*d  apparatua  has  been  ingeniously  modified  by  Dr*  Levis, 
)  Hamilton,  and  others,  and  any  of  these  forms  of  the  sling  and  pad 
"ng  may  be  used  with  good  results,  provided  they  are  accurately 
ited  and  carefully  watched  by 

Bfgeon*^    r  n iou  o  f  a  f ract u  red  Fig.  118, 

'  r  usually  occurs  within  three 

but  the  dressings   should 

aa  a  matter  of  safety, 

I  fetil  a  couple  of  weeks  longer. 

apuia. — The  scapula  may  be 
through  its  body,  through 
neck^  through  the  glenoid 
I  ctntVt  or  through  the  acromion 
Loreoncoid  processes. 

n^urti   of  the  Body  of   the 

^  Sr«^/a  la  a  rare  accident,  and  is 

j  oMiUj  due    to    direct    violence, 

tlwugh  it  is  said  in  one  case  (Hey- 

I  lefl'i)  to  have  been  produced   by 

attcdUr  action*     If  the  spine  of 

1  tlieictpula  be  involved,  the  line  of 

fmtare  can  commonly  be  detected 

L^tbJiaiUty  by  palpation,  and  in 

crepitus  can  generally  be  elicited  by  pressing  firmly  on  the 

I  with  one  liand^  while  the  other  moves  the  shoulder  in  various 

[wotioas.    The  Ireaiment  eonsista   in  attempting  to  reduce  the  de- 

fmnlly,  if  there  be  any,  by  manipulation,  and  in  then  fixing  the  arm  to 

^si<lc  by  circular  turns  of  a  roller  bandage  or  by  adhesive  strips,  the 

^iffHna  and  elbow  Ijeing  supported  in  a  suitable  sling.     If  the  lower 

[ia^kave  been  separated  from  the  rest  of  the  bone,  it  may  l)e  secured, 

|illdfiiid  by  Boyer,  by  the  additional  application  of  a  firm  compress. 

f^Whtre  of  thf  Xerk  of  the  Scapula  (in  the  anatomist's  sense  of  the 
|lini)b  an  accident  the  possibility  of  which  has  never  been  established 
l^4iu<cfion,  and  which,  if  it  ha%'e  ever  occurred,  except  when  compU- 
jCMd  vith  comminution  of  the  glenoid  caciti/y  must  certainly  be  very 
f '•'^  The  term  ^^fracture  of  (he  neck  of  the  scapula^^^  as  used  by  Sir 
-^tliy  Cooper,  however,  means  fracture  through  the  supra'scapular 
^M,and  In  this  position  the  lesion  has  unquestionably  been  met  with, 
«|>Jigh  very  rarely.  The  amount  of  displacement  depends  on  the  degree 
ty  of  the  various  ligaments  of  the  part,  especial I3'  the  coraco- 
Fmnd  eoraeo-acromial.  If  these  be  ruptured,  the  glenoid  cavity 
Tof  the  humerus  fall  into  the  axilla  (where  the  latter  may  bo  some- 
fell),  cnii'^in^^  n  dejiression  beneath  the  acromion  as  in  dislocations 
^e  «hoaIdi  !i  not  so  deep;  crepitus  is  elicited  by  laying  one 

on  the  ^  so  as  to  touch  the  coracoid  process,  and  with 

er  hand  moving  the  arm  in  various  directions;  the  deformity  can 
be  reduced,  but  instantly  recurs  when  support  is  removed,  and 
iicoid  process  can  be  felt  moviug  with  the  humerus,  instead  of 
^tbe  acromiou.     The  tn^atment  consists  in  fixing  the  scapula  by 
fWng  a  ibin  pad  or  folded  towel  in  the  axilla,  fastening  the  arm  to  the 

I  '  ^  1 1^1  and  able  tllscuBsion  of  the  principles  of  treatment  of  fnictured  chivicle, 
|?**^cna*|i«Tiiivi»  merits  of  different  forms  of  appnratu«,  by  Dn  Edwartl  llarts. 
dty.  In  ibe  3d  Tolume  of  the  PtnmylmMa  Honpital  Efportt^  pp. 
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side  by  circular  turns  of  a  roller  or  adhesive  strips,  and  supporting  the 
forearm  and  elbow  in  a  sling.  The  same  dressing  would  be  applicable 
in  a  case  of  comminution  of  the  glenoid  cavity. 

Fracture  of  the  Acromion  is  probably  a  rarer  accident  than  epiphyseal 
separation  of  that  process.  When  the  line  of  fracture  is  through  or 
behind  the  acromio-clavicular  articulation,  the  shoulder  drops  forwards, 
inwards,  and  downwards,  as  in  cases  of  fractured  clavicle :  if,  however, 

the  fracture  be  in  front  of  the 
acromio-clavicular  articula- 
tion, there  will  be  little  or 
no  displacement,  and  the 
diagnosis  must  be  made  by 
the  detection  of  mobility  and 
crepitus.  Union  occurs  with- 
out much  deformity,  though 
rarely,  according  to  Cooper, 
except  by  fibrous  tissue. 
The  treatment  consists  in 
fixing  the  arm  and  scapula 
by  an  axillary  pad  and  band- 
age, and  in  supporting  the 
elbow  with  a  sling.  This,  as 
well  as  fracture  of  the  body 
or  neck  of  the  scapula,  may 
be  also  efficiently  treated 
with  the  bandage  known  as 
Yelpeau's,  the  application  of 
which  can  be  seen  from  the 
accompanying  illustration. 

Fracture  of  the  Coracmd 
Process  occasionally  though 
rarely  occurs,  as  the  result 
of  direct  violence.  There  is 
seldom  any  displacement, 
and  no  treatment  is  required, 
beyond  the  use  of  a  sling, 
with  perhaps  a  few  turns  of  a  roller  around  the  arm  and  shoulder. 

Two  or  more  of  these  various  forms  of  scapular  fracture  may  coexist 
in  the  same  case,  or  any  one  of  them  may  be  complicated  by  fh^cture  or 
dislocation  of  the  humerus  or  clavicle ;  for  the  treatment  of  such  inju- 
ries no  general  rules  can  be  laid  down,  but  each  case  must  be  managed 
with  reference  to  its  own  peculiar  exigencies.  The  ingenuity  of  the  sur- 
geon will  often  be  much  taxed  in  endeavoring  to  meet  the  different  indi- 
cations presented,  and  he  will  often  be  disappointed  by  the  persistence 
of  deformity,  which,  however,  fortunately  seldom  proves  much  of  an 
impediment  to  the  usefulness  of  the  arm.  The  time  required  for  treat- 
jnent,  in  cases  of  fractured  scapula,  is  usually  from  three  to  four  weeks. 
• 
Fractures  of  the  Humerus. — Fractures  of  the  humerus  are  divided 
by  Hamilton  into  eleven  classes,  of  which  four  are  fractures  of  the  upper 
extremity  (head,  neck,  and  tubercles),  one  of  the  shafl,  and  six  of  the 
lower  extremity. 

1.  Fractures  of  the  Upper  Extremity  of  the  Humerus. — 

(1.)  The  fracture  may  pass  through  the  Head  and  Anatomical  Neck  of  the 


Velpean'i  bandage. 
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De»  Imng  chiefly  intra-capsular,  aud   may  or  may  not  be  impacted, 

»rdiiig  to  circumstaDces.     If  lUe  fracture  be  entirebj  inlra'capsidar^ 

if  Quioo  CAnnot  well  occur,  and  the  detached  head  of  the  humerus  is 

Uy  beootne  caHous  or  necrosed,  requiring  an  oporatiou  for  its  re- 

Fracture  of  the  anatomical  neck  is  attended  with  but  little 

ffonnity,  nor  does  it  much  interfere  witli  the  motions  of  the  part. 

ItT^  may  be  slight  shortening,  and  crepitus  can  usually  be  elicited  b}^ 

lag  lie  head  of  the  bone  into  its  socket  and  niakini^^  rotation  ;  the 

lodder  ui  the  seat  of  severe  pain.     This  injury  results  from  direct  vio- 

;w3«,  and  ii*  principally  met  with  in  old  persons. 

^)  Fracture  through  the  Tubernlesi  of  the  humerus  differs  from  the 

"log  Turiety  merely  in  being  completely*  f-xfra-capsidar^  Bony  union 

|il»ce  in  these  eases,  but  the  motion  of  the  joint  is  apt  to  be  im- 

hy  the  irregular  masses  of  callus  which  are  formed.    Crepitus 

IDty  be  *lctected  by  grasping  the  tubercles  with  one  hand^  and  rotating 

jliearm  with  the  other;  there  is  rarely  much  displacement,  though  if  the 

be  impacted,  there  may  be  slight  shortening.     The  signs  of  this 

ire  very  obscure,  and  in  many  cases  the  diagnosis  cannot  be  posi- 

[y  iD«(le  during  life.. 

(3.)  Lontjitudinal  Fracture  of  the  Head  and  Neck^  or  SpUtting  off  of 

''naltr  Tubercle^  produces  a  marked  increase  in  the  antero-posterior 

ikr  of  the  upper  end  of  the  humerus,  and  while  there  is  some 

dipitiibQ  under  the  acromion,  a  smooth,  bonj^  prominence  can  be  felt 

mdsrllic  coracoid  process  ;  crepitus  can  be  usually  elicited  by  pressing 

l*filh«r  the  tuhcrcles  and  rotating  the  arm,  while  the  mobility  of  the 

Vmh  is  unimpaired.     Union  takes  place  b}'  bone,  or  by  fibrous  tissue, 

•ccwtJiog  to  the  amount  of  separation  between  the  fragments. 

(1)  /Varfwrtf  of  thti  Surgical  Neck  of  the   humerus,  under   which 

b«id  may  be  included  se[>aration  of  the  upper  epiphysis,  is  the  most 

ft*Wiit  form  of  injury  met   with  in  this 

^  lyc*    The    Burgicaf  neck   is   that   part 

■■■hbiimertis  which  extends  from  the  line 

^^^■^bjrsca]  junction  to  the  place  of  inscr- 

^^^■f  the  iattssimus  dorsi  and  pectoralis 

^P^V noacles.      Fracture  of  this  part  usu- 

^Ttfultfl  from  direct  iriolence,  and  is  often 

*<coiBpiJiied  with  great  contusion  and  swclb 

hf  of  the  iK>ft  parts.     Separation  of  the 

'     ^|^y»if  is  an  accident  of  early  life,  but 

^*  fhicture,   though    met    with    in    chil- 

*»Oti»  more  frequent  among  adults.     Cre- 

Ptai  em  be  readily  elicited,  unless  either 

wpiciion  or  overlapping  have  occurred  ;  in 

k  titter  case  the  diagnosis  can  be  easily 

**h  from  the  deformity,  which  is  charac- 

'^riitlf,  Bftti  which  consists  in  the  upi>ercnd 

*ttb«  ^^ment  being  drawn  upwards, 

■*it  rwards,  while  the  upper  frag- 

••Jt  outwards.  Reduction  is  often 

™<^f      ^metiraes  imjKxssible  in  these 

owi,iii  ipite  of  which,  union  tommonly  occurs  without  material  im* 
l^taiMmt  of  the  ti^efutness  of  the  limb. 

IWoliirit/  of  Fractures  of  the  Upper  Ej'tremity  of  the  Humerus. — 
f^r  *  '  ictures  of  these  parts,  especially  if  resulting  from  gumthot 
^^<'  require  cither  excision  or  amputation.    The  treatment 


Fig,  115. 


Fmelar*  of  lb«  tnrgte*!  neck  of  Uif 
bumwiu. 
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Dresrting  for  fracture  of  the  sargleal 
neck  of  the  hamerue. 


of  simple  fractures  of  the  upper  end  of  the  humerus  may  be  conducted 
satisfactorily  in  the  following  way.  A  roller  should  be  in  the  first  place 
applied  smoothly  and  evenly  to  the  injured  arm,  from  the  tips  of  the 
fingers  to,  but  not  above,  the  seat  of  fracture.  This  bandage  should  be 
applied  while  the  elbow  is  in  a  flexed  position.  A  thin  pad,  compress,  or 
folded  towel  is  then  to  be  placed  in  the  axilla,  so  as  to  fill  up  the  hollow 
of  that  part  and  afford  a  firm  basis  of  support  to  the  humerus.    This  pad 

may  be  held  in  place  by  a  bandage  or  by 
adhesive  strips.  The  arm  is  then  to  be 
brought  to  the  side,  with  the  elbow  a  little 
forwards,  so  as  to  obviate  the  anterior  angu- 
lar projection,  and  suflScient  extension  made 
to  reduce  the  fracture.  The  arm  is  to  be 
securely  fastened  to  the  chest  with  circular 
turns  of  a  roller  or  adhesive  strips,  and  the 
forearm  secured  across  the  chest,  somewhat 
as  in  the  "  Velpeau  position,"  or  merely 
supported  by  a  sling,  as  may  be  found  most 
convenient.  After  aifew  days,  when  swelling 
has  subsided,  a  moulded  pasteboard  or  gutta- 
percha cap  may  be  applied  to  the  shoulder 
l^^-^^^^^^>^^|y£  M  I  and  upper  half  of  the  humerus,  and  will 
I  if  r^\     /      g^^'®  additional  security  and  firmness  to  the 

I  '      dressing.    This  simple  mode  of  treatment, 

which  is  very  similar  to  that  recommended  by 
Fcrgusson  (Fig.  116),  will,  I  think,  be  found 
quite  as  efficient  and  a  great  deal  less  annoy- 
ing to  the  patient  than  the  angular  splint,  short  splints,  and  axillary  pad 
often  used  for  the  purpose.  Erichsen  uses  a  pad,  a  leather  shoulder  cap, 
and  a  sling,  while  Hamilton  employs  a  simple  outside  splint  of  gutta- 
percha without  any  pad.  Welch's  shoulder  splint  may  be  also  used  in 
the  treatment  of  these  injuries. 

2.  Fracture  of  the  Shaft  of  the  Humerus  is  an  accident  of  fre- 
quent occurrence,  and  may  result  from  either  direct  or  indirect  violence. 
The  seat  of  the  fracture  is  more  often  below  than  above  the  middle  of 
the  bone,  and  its  line  usually  somewhat  oblique,  from  above  downwards 
and  outwards.  The  displacement  consists  in  the  drawing  upwards  and 
inwards  of  the  lower  fragment,  with  some  eversion  of  the  upper  frag- 
ment, and  an  anterior  angular  projection,  due  to  the  weight  of  the  fore- 
arm. The  diagnosis  is  easy,  the  increased  mobility  and  crepitus  render- 
ing the  nature  of  the  injury  almost  unmistakable.  The  treatment  con- 
sists in  the  application  of  a  bandage  up  to,  but  not  above,  the  seat  of 
fracture  (until  after  the  subsidence  of  swelling),  and  the  use  of  an  inter- 
nal angular  splint,  with  an  outside  splint  moulded  from  pasteboard  or 
gutta-percba.  If  the  anterior  angular  deformity  give  any  h'ouble,  the 
internal  may  be  replaced  by  an  anterior  angular  splint,  or  a  short 
anterior  splint  may  be  used  with  the  moulded  pasteboard  splint,  while 
the  forearm  is  laid  across  the  chest,  and  fixed  by  a  broad  bandage,  or 
merely  supported  by  a  short  sling  around  the  wrist.  Various  plans 
of  making  permanent  extension  have  been  proposed,  but  are  all  of  ques- 
tionable utility,  sufficient  extension- being  afforded  by  the  weight  of  the 
elbow,  which  for  this  purpose  should  he  unsupported,  or  at  least  not 
pressed  upwards.    If  the  internal  angular  splint  be  used,  care  should 
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taken  Ihut  it  do  not  press  on  the  axillary  vein ;  the  angle  of  the 
^ki  majr  be  varied  at  different  dressings,  so  as  to  avoid  stiffness  of 
s  elbow. 


Fr*etart  *t  th«  bai«  of  tb«  coadjlet. 


3  Praetures  of  the  Lo^^rer  Extremity  of  the  Humerus. — 
Hoihe  first  to  be  considered  is  the  Fractun'  at  the  liaHe  of  the 
•  it  implicating  the  joint,  under  which  head  may  be  propeily 
1  »e{>aration  of  the 
ep{f>hjsis  of  the  hu-  Fig.  117. 

ifftis.  Til  is  form  of  frac- 
ttsimlly  results  from 
wxttX  violence  exerted 
iQ  the  extremity  of  the 
>ir»aad  its  line  is  gene- 
It  oblique,  upwards  and 
[warda.  This  injury  is 
leatlj  confused  with 
ilocalioa  of  the  elbow 
twirtli,  but  the  diag* 
can  be  made  by  ob- 
ig  that  in  fracture 
llb«fe  is  increased  mobility, 
eiv(ntnii,  shortening  of  the 
IkMin^TK.  hTit  no  change  in  the  relative  position  of  the  olecranon  and 
ud  that  the  deformity,  while  easily  reduced,  instantly  recurs 
^  ^  M  i.njval  of  extension.  In  dislocation^  on  the  other  hand»  there  is 
tiiiiuoKility.no  crepitus, no  shortening,  but  an  obvious  projection  of  the 
^1<*'  ■  ;nd  the  line  of  the  condyles,  and  the  displacement  when 

ri"!'  ot  return. 

[i.]  fiat  turf,  at  the  Bane  of  th*>  CojjfJijles^  complicated  by  a  Splittinfj 
Tracturr  f/etwecn  them^  is  a  somewhat  rare  accident ;  it  is  marked  by  the 
lymptoms  as  the  preceding  variety,  with 
tildilion  of  increased  breadth  of  the  lower  end 
^^  humerus^  and  of  cr*^pitu«  between  the  con- 
■l^t,  (levolo()ed  by  pressing  them  together. 

Brides  the  above  varieties  there  may  be  sepa- 
'itif  fractures  of  (3)  the  Iitner  Condyle  Urochlea), 
(j)  th«  Inner  Epirondyle  (epitrochlea),  (5)  the 
^   *  ,  and  possibly  (6)  the  Outer  Epi* 
i  I  am  not  aware  that  the  existence ' 
IS  ever  been  demonstrated  bydis- 
diftgnodis  of  these  varieties  of 
V  be  made  by  the  detection  of 
k^, elicited  by  grasping  the  arm 
oiif  hiitid,  and  moving  either  condyle 
y  in  various  directions,  or  by  pressing 
ig  the   condyles   together.     There   is 
lint  much  displacement,  except  in  tlie 

1^  of  the  inner  epicondyle,  when  the  separated  fragment 
ired   downwards  in  the  direction  of  the  liand.      These 
'    rally  result  from  direct  violence,  and  after  recovery  the 
eft  stiff,  if  not  absolutely  anchyloscd. 
''  Fractures  of  the  Lotf^er  Kxtremitif  of  the  Humerus, — 
Aiiv  ,ji  uii^e  fractures  may  be  conveniently  and  efficiently  treated  by 


Fig,  118. 
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ineaDs  of  a  simple  internal  rectangular  splint  (Fig.  119),  the  forearm  being 
in  a  semi-prone  position  with  the  thumb  pointing  upwards,  or  by  means  of 
an  anterior  angular  splint,  the  forearm  being  supine.  The  splints  should 
be  well  padded,  and  no  bandage  should  be  applied  beneath  the  splint,  until 
afler  the  subsidence  of  inflammatory  swelling.  Indeed,  the  soft  parts 
are  often  so  much  involved  in  these  cases,  that  the  use  of  evaporating 
lotions  may  be  required  for  a  few  da3'S,  the  limb  being  bandaged  to  the 
splint  above  and  below,  while  the  joint  itself  is  left  exposed.     Several 

forms  of  apparatus  have  been  de- 
Fig.  119.  vised  for  the  treatment  of  these 
injuries,  among  the  most  ingeni- 
ous of  which  may  be  specially 
mentioned  the  splints  of  Sir  A. 
Cooper,  Hamilton,  Bond,  Welch, 
and  Mayo.    I  am  not  aware,  how- 
ever, that  they  present  any  ad- 
vantages over  the  simple  form  of 
dressing     above    recommended ; 
whatever  plan  be  adopted,  great 
care  must  be  taken  to  avoid  undue 
or  uneven  pressure,  which  mightf 
pii7«ick*«  elbow  »pUuu.  producc  cxcoriatiou  or  even  gan- 
grene.   Great  difficulty  is  some- 
times experienced  in  maintaining  reduction,  f^om  the  action  of  the 
powerful  muscles  at  the  back  of  the  arm  ;  by  careful  bandaging,  how- 
ever, and  the  judicious  use  of  compresses,  this  difficulty  can  usually  be 
overcome.    As  already  mentioned,  if  the  elbow-joint  be  involved  in  the 
fracture,  there  will  always  be  great  risk  of  anchylosis ;  hence,  it  may 
be  proper  to  resort  to  passive  motion  at  a  comparatively  early  period 
in  these  cases,  as  soon  sometimes  as  the  end  of  the  third  or  fourth  week ; 
or  the  patient  may  be  directed  to  swing  a  flat-iron,  as  recommended  in 
the  last  chapter.     Covipound  fracture  of  the  elboto-joint  is  a  very  serious 
injury,  and  usually  requires  excision  or  amputation. 

The  time  required  for  the  treatment  of  a  fractured  humerus  is  com- 
monly from  five  to  eight  weeks,  according  to  the  age  of  the  patient,  and 
other  modifying  circumstances. 

Fracture  of  the  Olecranon  is  usually  produced  by  direct  violence, 
such  as  a  fall  on  the  point  of  the  elbow.  It  may  also  be  caused  by  indi- 
rect violence — a  fall  on  the  hand,  etc ;  or  even  by  muscular  action, 
through  the  powerful  contraction  of  the  triceps  extensor  muscle.  In 
the  latter  case,  the  mechanism  of  the  injury  probably  consists  in  the  ole- 
cranon process  being  broken  as  an  overbent  lever,  across  the  condyles 
of  the  humerus,  which  act  as  a  fulcrum.  The  symptoms  of  the  accident 
are  sufficiently  obvious.  If  the  ligamentous  expansion  of  the  triceps  be 
extensively  ruptured,  the  detached  process  will  be  drawn  a  considerable 
distance  up  the  arm,  giving  rise  to  marked  displacement.  In  the  ma- 
jority of  instances,  however  (at  least  according  to  my  own  experience), 
there  is  little  or  no  separation,  and  the  diagnosis  must  then  be  made  by 
noting  the  existence  of  abnormal  mobility  and  of  crepitus.  Crepitus 
can  commonly  be  elicited  simply  by  seizing  the  olecranon  and  rubbing 
it  laterally  against  the  extremity  of  the  shaft  of  the  ulna,  or,  if  there  he 
any  displacement,  by  grasping  the  forearm  just  below  the  elbow,  so  that 
the  forefinger  rests  upon  the  point  of  the  olecranon,  which  it  drawa 
down  in  contact  with  the  shaft,  when  crepitus  may  be  broogbt  out  by 
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flexing  and  extending  the  forearm  with  the  other  hand.  Union  occa- 
sionally takes  place  by  bony  deposit,  but  is  more  often  ligamentous 
merely.  The  utility  of  the  arm  may,  however,  be  preservect  even  with 
considerable  retraction  of  the  upper  fragment.  The  treatment  consists 
in  fixing  the  olecranon  in  apposition  with  the  shaft  (which  may  be  con- 
Teniently  effected  by  means  of  a  compress  and  adhesive  strips),  and 
keeping  the  joint  at  rest  in  an  extended  position  for  four  or  five  weeks, 
or  until  union  has  occurred.  Surgeons  are  divided  as  to  the  compara- 
tive advantages  of  complete  or  of  partial  extension,  many  agreeing  with 
Sir  Astley  Cooper,  and  Prof  Hamilton,  in  recommending  the  former, 
while  the  majority  of  French  surgeons,  Mr.  Erichsen,  and  others,  prefer 
the  latter.  1  am  myself  in  the  habit  of  using  a  simple  obtuse-angled 
splint,  well  padded,  and  applied  to  the  inside  of  the  arm,  and  to  the  pal- 
mar surface  of  the  forearm,  which  is  kept  in  a  semi-prone  position. 
Figure-of-8  turns  around  the  elbow  assist  in  fixing  the  olecranon.  This 
position — one  of  slight  flexion — is  less  irksome  to  the  patient,  and  is  at 
least  as  effective  in  obviating  deformity  as  that  of  complete  extension, 
which  sometimes  causes  an  angular  depression  at  the  seat  of  fracture. 
In  cases  of  compound  fracture  of  the  olecranon^  or  of  any  compound 
fracture  about  the  elbow-joint,  in  which  an  attempt  is  made  to  preserve 
the  limb,  the  arm  should  be  flexed  to  an  angle  of  from  100°  to  120°, 
which  will  be  found  the  most  useful  position  should  anchylosis  ensue. 

Fracture  of  the  Ck>ronoid  Process  of  the  Ulna  has  been  sup- 
posed to  be  a  frequent  complication  of  backward  dislocation  of  the 
elbow-joint.  Hamilton,  however,  has  been  unable  to  collect  more  than 
nine  cases  in  which  this  lesion  has  been  diagnosticated  during  life  (and 
in  none  of  them  was  the  diagnosis  confirmed  by  dissection),  while  none 
of  the  four  specimens  to  which  he  refers,  gives  satisfactory  evidence  as 
to  the  existence  of  fracture.  Hence,  even  if  the  possibility  of  the  acci- 
dent be  admitted,  it  must  be  considered  very  rare.  The  cause  of  such 
an  injury  would  probably  be  indirect  violence,  and  its  diagnosis  would 
have  to  be  established  principally  by  exclusion.  The  treatment  would 
consist  in  fixing  the  elbow  on  a  rectangular  splint,  and  in  practising 
passive  motion  after  three  or  four  weeks. 

Fractures  of  the  Forearm. — Both  bones  of  the  foreaim  are  fre- 
quently broken  through  their  shafts,  either  by  direct,  or  more  frequently 
by  indirect  violence,  while  by  direct  violence  either  the  radius  or  the 
ulna  may  be  fractured  separately.  If  only  one  bone  be  broken,  the 
other  acts  as  a  splint,  and  prevents  the  occurrence  of  much  displace- 
ment, in  spite  of  the  obliquity  of  the  fracture ;  but  if  both  bones  have 
given  way,  there  is  marked  shortening,  which,  with  the  mobility  and 
crepitus,  render  the  nature  of  the  case  evident.  The  treatment  consists 
in  reducing  the  deformity  by  extension  and  manipulation,  and  in  fixing 
the  limb  so  that  the  line  of  the  bones  is  preserved,  and  the  interosseous 
space  not  encroached  upon,  while  the  motions  of  pronation  and  supi- 
nation are  preserved.  For  this  purpose  the  supine  position,  advised  by 
Lonsdale,  is  preferable  to  that  of  semi-pronation  ordinarily  recom- 
mended. The  reason  is  that  in  any  fracture  of  the  radius,  particularly 
in  one  above  the  insertion  of  the  pronator  radii  teres,  the  upjyer  frag- 
ment is  supinated  by  the  action  of  the  supinator  brevis  and  biceps 
muscles,  and  therefore,  unless  the  lower  fragment  be  also  supinated 
by  the  surgeon,  union  with  rotatory  deformity  will  almost  inevitably 
Two  straight  splints  are  required,  which  should  be  just  wide 
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enough  to  prevent  the  encircling  bandage  from  pressing  the  bones 
together,  and  thus  diminishing  the  interosseous  space.  The  palmar 
splint  should  reach  from  the  bend  of  the  elbow  to  beyond  the  fingers ; 
the  dorsal  from  just  below  the  olecranon  to  just  above  the  styloid  process 
of  the  ulna.  They  should  be  well  and  evenly  padded,  the  object  being 
not  to  thrust  the  bones  apart  as  by  a  wedge,  but  to  fix  them  in  the  posi- 
tion which  they  have  assumed  under  the  surgeon's  manipulations.  No 
bandage  should  be  used  underneath  the  splints^  and  the  dressing  should 
be  renewed  at  least  every  other  day  during  the  first  fortnight.  For 
fracture  of  both  bones,  the  splints  should  be  retained  for  from  five  to 
seven  weeks,' but  for  fracture  of  the  shaft  of  either  i)one  alone,  four  weeks 
will  usually  suffice.  A  perfect  cure  of  a  fracture  of  both  bones  of  the 
forearm  is  perhaps  rarely  obtained;  but  I  believe  that  the  surgeon  will 
secure  better  results  by  this  mode  of  treatment  than  by  any  other. 

Fracture  of  the  Neck  of  the  Radius  is  rarely  met  with  except 
when  complicated  with  other  lesions.  The  diagnostic  signs  are  slight 
anterior  displacement,  with  localized  pain,  mobility,  and  crepitus.  The 
treatment  consists  in  the  application  of  a  well-padded  internal  rectangu- 
lar splint,  the  separated  fragment  being  kept  in  place  by  means  of  a 
firm  compress. 

Fraoture  of  the  Lovrer  Ertremity  of  the  Radius  is  an  acci- 
dent of  very  frequent  occurrence.  Its  nature  and  pathology  have  been 
made  the  subject  of  special  study  by  Colles,  R.  W.  Smith,  Erichsen, 
Goyrand,  Voillemier,  N^laton,  and  J.  R.  Barton,  of  this  city.  There 
are  two  varieties  of  this  form  of  fracture,  known  generally  as  Colles's,  and 
as  Barton's  fracture.  Colles^s  fracture^  which  is  by  far  the  most  com- 
mon, is  a  transverse  or  slightly  oblique  fracture,  situated  at  from  a 
quarter  of  an  inch  to  an  inch  and  a- half  above  the  articular  extremity 
of  the  radius.  Bartends  fracture  is  a  very  oblique  fracture,  extending 
from  the  articulation  upwards  and  backwards,  separating  and  displac- 
ing the  whole  or  a  portion  of  the  posterior  margin  of  the  articulating 
surface.  It  is  a  very  rare  accident,  constituting  probably  not  more  than 
one  or  two  per  cent,  of  the  whole  number  of  fractures  in  this  locality. 
The  cause  of  these  injuries  is  almost  invariably  a  fall  upon  the  palm  of 
the  hand,  and  the  displacement  is  very  constant,  the  lower  fragment 
being  drawn  somewhat  upwards  and  backwards,  while  the  upper  frag- 
ment projects  downwards  and  forwards ;  the  hand  at  the  same  time  in- 
clines somewhat  to  the  radial  side,  though  if,  as  sometimes  happens. 

Fig.  120. 


Fracture  of  the  radios  near  its  lower  end. 


there  be  also  a  fracture  of  the  styloid  process  of  the  ulna,  this  symptom 
may  not  be  present.  The  so-called  "  silver  fork"  deformity,  which  usually 
characterizes  this  injury,  is  well  seen  in  the  accompanying  illustration 
(Fig.  120).    The  diagnosis  of  this  fracture  is  generally  easy.    Besides 
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the  peculiar  displacement,  there  is  pain,  greatly  increased  by  motion 
and  especially  by  attempts  to  rotate  the  wrist,  while  crepitus  can  be 
readily  elicited  b}'  drawing  down  the  hand  and  rubbing  together  the 
fragments.  In  some  rare  cases  the  fracture  is  completely  impacted, 
when  crepitus  will  be  absent,  and  reduction  very  difficult,  if  not  impos- 
sible. The  treatment  consists  in  effecting  reduction  by  means  of  exten- 
sion and  manipulation,  and  in  fixing  the  limb  by  the  use  of  splints  and 
compresses.  Two  compresses  are  required,  one  over  the  dorsal  projec- 
tion (lower  fragment),  and  one  over  the  palmar  prominence  (upper  frag- 
ment). Two  straight  splints  may  be  applied  over  these  compresses 
(as  recommended  by  Dr.  Barton),  or  the  pistol-shaped  splint  (Fig.  121) 
of  Nclaton  may  be  adjusted  to  either  the  dorsal  or  the  palmar  surface, 


Fig.  121. 


NeUton*f  splint  for  fraotnre  of  the  radias. 

or,  which  I  prefer,  the  well-known  splint  of  Pr.  Bond  (Fig.  122)  may  be 
used,  or  one  of  the  ingenious  modifications  of  Drs.  Hays,  Hamilton,  and 
others.  To  any  of  these  a  short  dorsal  splint  may  be  sometimes  advan- 
tageously added.    Bond's  splint  consists  of  a  piece  of  wood,  of  the  shape 


Bond's  splint. 

indicated  in  the  figure,  with  a  carved  block  to  support  the  hand  and  fin- 
gers, and  side  strips  of  leather  or  pasteboard.  It  is  prepared  for  use  by 
placing  in  it  a  layer  of  cotton  wadding  or  folded  lint,  and  adjusting 
upon  this  the  palmar  compress  in  such  a  position  that  when  the  splint 
is  applied,  it  will  press  accurately  upon  the  lower  end  of  the  upper 
fragment.  The  splint  is  laid  on  the  fractured  limb,  so  that  the  hand 
folds  lightly  over  the  block  (which  should  fit  the  hollow  of  the  palm), 
and  the  dorsal  compress  is  then  adjusted  to  the  lower  fragment  so  as  to 
maintain  the  reduction  which  has  hitherto  been  kept  up  by  the  surgeon's 
hands.  The  dressing  is  completed  hy  the  application  of  a  roller  bandage, 
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firmly^  but  not  tightly^  for  fear  of  gangrene.  The  semi-prone  position  is 
tliat  usually  recommended  for  the  treatment  of  this  injurj^,  but  I  myself 
prefer  the  position  of  supination^  recommended  by  Lonsdale,  which  I 
have  already  advised  for  fractures  of  both  bones  of  the  forearm.  When 
Colles's  fracture  is  complicated  with  Fracture  of  the  Styloid  Process  of 
the  Ulna^  the  case  should  be  treated  with  two  straight  splints,  as  an 
ordinary  fracture  of  the  forearm,  with  the  addition  of  compresses  to 
combat  the  "  silver-fork"  deformit}^,  if  required.  Five  to  seven  weeks 
are  usually  necessary  for  the  treatment  of  these  cases. 

Fractures  of  the  Hand. — Fracture  of  the  carpus  or  metacarpus 
should  be  treated  on  a  broad  palmar  splint,  which  is  so  padded  as  to  fill 
up  the  hollow  of  the  hand,  and  afford  firm  support  to  the  injured  mem- 
ber ;  fractures  of  the  phalanges  require,  in  addition,  a  small  pasteboard 
splint,  applied  immediately  to  the  injured  finger.  The  use  of  apparatus 
may  be  dispensed  with  after  two  or  three  weeks. 

In  the  treatment  of  all  ft'actures  of  the  upper  extremity,  the  limb 
should  (unless  fastened  to  the  chest)  be  supported  in  a  sling,  which 
may,  within  reasonable  limits,  be  lengthened  or  shortened  according  to 
the  patient's  preference  or  fancy. 

Fbactubes  of  the  Lower  Extremity. 

Femur. — Fractures  of  the  thigh-bone  may  be  divided  into — 1,  those 
of  its  upper  extremity;  2,  those  of  its  shaft;  and  3,  those  of  its  condyles. 

1.  Fraotures  of  the  Upper  Extremity  of  the  Femur  are  usually 
classified  as  fractures  (1)  of  the  neck  within  the  capsule,  (2)  of  the 
neck  without  the  capsule,  (3)  of  the  neck,  partly  intra-  and  partly 
extra-capsular,  (4)  through  the  trochanter  major  and  base  of  the  neck, 
and  (5)  of  the  epiphysis  of  the  trochanter  major.  The  terms  intra- 
and  extra-capsular  have,  however,  as  justly-  remarked  by  Prof.  Bigelow, 
not  much  practical  significance,  for  the  reason  that  the  attachment  of 
the  capsule  varies  in  different  individuals,  so  that,  apart  from  the  diflS- 
culty  of  diagnosis  during  life,  it  is  often  impossible,  in  looking  at  a 
specimen  which  shows  bony  union,  to  say  whether  the  fracture  was 
originally  inside  or  outside  of  the  capsular  ligament.  Hence,  this  dis- 
tinguished surgeon  divides  these  injuries  merely  into  the  impacted  and 
the  non-impacted  varieties  of  fracture.  The  old  classification,  however, 
is  at  least  unobjectionable,  and  may  properly  be  retained,  as  being  more 
familiar  than  any  other. 

(1.)  Intra-capsular  Fracture  of  the  Neck  of  the  Thigh-bone  is  an 
accident  of  frequent  occurrence,  being  met  with  principally  in  those  of 
advanced  life,  and  in  women  oftener  than  in  men.  It  is  predisposed  to, 
by  the  ordinary'  senile  change  in  the  structure  and  shape  of  the  cervix 
femoris,  which  is,  in  old  age,  often  less  obliquely  attached  to  the  shaft 
than  in  earlier  life.  This  form  of  fracture  results,  usually,  from  indirect 
violence  of  an  apparently  trivial  nature,  such  as  slipping  from  a  curb- 
stone, tripping  over  a  loose  piece  of  carpet,  or  even  turning  in  bed.  The 
symptoms  are  alteration  in  the  shape  of  the  hip,  pain,  crepitus,  inability 
to  stand  or  walk,  shortening,  and  evcrsion  of  the  foot. 

Alteration  in  the  shape  of  the  hip  is  evidenced  by  flattening  of  the 
trochanter^  which  may  also  be  observed  to  rotate  in  an  arc  of  abnormally 
small  radiusj  the  reason  being  that  its  centre  of  motion  is  changed  from 
the  acetabulum  to  the  seat  of  fractnre. 
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Fig.  128. 


Pain  is  markedly  increased  by  any  motion  of,  or  pressure  on  the  joint, 
tod  is  sometimes  so  intense  as  to  render  the  use  of  anaesthesia  neces* 
saij,  as  an  aid  to  diagnosis. 

Crepitus  may  sometimes  be  detected  by  simply  rotating  the  limb,  but 
is  usually  not  elicited  until,  by  means  of  extension,  the  separated  frag- 
ments are  brought  into  contact. 

Inability  to  stand  or  walk  is  usually  present  from  the  first,  though 
instances  are  not  wanting  in  which  patients  have  walked  a  short  distance 
after  the  accident  before  falling,  probably  from 
the  fracture  being  at  first  incomplete,  or  par- 
tially impacted.  The  attitude  of  the  limb^  as 
shown  in  the  accompanying  illustration  (Fig. 
123),  is  often  characteristic,  and  sometimes 
almost  diagnostic. 

The  shortening^  in  these  cases,  is  commonly 
not  very  marked  at  first — probably  not  exceed- 
ing half  an  inch  to  an  inch ;  it  subsequently, 
and  often  suddenly,  increases,  by  the  giving 
way  of  ligamentous  attachments,  by  rupture 
or  stretching  of  the  capsule,  or  by  unlocking  of 
fragments,  and  not  unfrequently  amounts,  un- 
der these  circumstances,  to  two  inches  or  ev^n 
more. 

Eversion  of  the  limb  almost  always  accom- 
panies these  cases,  and  is  probably  due  to  a 
combination  of  causes,  some  mechanical — as 
the  weight  of  the  foot,  and  others  physiologi- 
cal— as  the  action  of  the  external  rotator  mus- 
cles upon  the  lower  fragment.  In  a  few  cases 
inversion  has  been  observed,  and  is  attributed 
by  Mr.  Erichsen  to  paralysis  of  the  external 
rotator  muscles  from  concomitant  injury. 

In  cases  of  impacted  fracture,  these  symptoms  are  all  much  less 
marked,  and  the  eversion  may  be  so  slight  that,  as  justly  remarked  by 
Bigelow,  it  may  be  "best  indicated  by  a  comparison  of  the  extent  to 
which  the  two  limbs  can  be  inverted." 

The  diagnosis  between  intra-  and  extra-capsular  fracture  will  be  con- 
sidered when  we  come  to  speak  of  the  latter  form  of  injury. 

The  prognosis  of  unimpacted  intra-capsular  fracture  must  always  be 
guarded.  Bony  union  very  rarely  takes  place  in  these  cases,  chiefly  on 
account  of  the  deficient  vascular  supply  to  the  pelvic  fVagment,  and  the 
difiQculty,  often  amounting  to  impossibility,  of  keeping  the  fragments 
in  apposition.  Many  surgeons,  indeed,  have  doubted  whether  bony 
union  ever  occurs  under  these  circumstances,  and  those  specimens  which 
have  been  produced  as  instances  of  osseous  union  are  all  open  to  the 
objection  that  the  line  of  fracture  may  have  been  at  least  partly  extra- 
capsular. In  cases  of  impacted  intra-capsular  fracture,  however,  bony 
union  may  undoubtedly  occur. 

As  these  injuries  are  commonly  met  with  in  those  of  advanced  age, 
the  shock  and  general  constitutional  disturbance  are  often  considerable; 
old  persons,  too,  bear  confinement  badly,  and  in  such  these  injuries  not 
unfrequently  prove  fatal,  through  the  occurrence  of  congestion  or  infiam- 
mation  of  internal  organs,  the  formation  of  bed-sores,  etc.  Under  more 
lavorable  circumstances  the  patient  maj'  recover,  union  taking  place,  if 
17 
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at  all,  by  means  of  fibrous  bands,  and  the  limb  remaining  permanently 
shortened  and  lame. 

2.  Extrorcapsular  Fracture  of  the  Cervine  Femoris  is  a  less  common 
injury  than  the  intra-capsular  variety.  It  is  like  the  latter,  usoalh', 
though  less  exclusively,  met  with  in  advanced  life,  and  is  generally  pro- 
duced by  direct^  though  occasionally  by  indirect  violence,  such  as  a  fall 
on  the  feet  or  knees. 

The  line  of  fracture  commonly  corresponds  with  the  anterior  and 
posterior  inter-trochanteric  lines,  and  the  inner  almost  invariably  pene- 
trates the  outer  fragment,  in  such  a  way  as  to  split  and  comminute  it 
into  several  portions.  Either  trochanter  may  be  completely  detached, 
and  the  fracture  may  involve  the  summit  of  the  shaft  itself.  Occasionally 
the  fracture  is  completely  impacted.  The  symptoms  are  much  the  same 
as  those  of  the  intra-capsular  form  of  injury,  the  chief  differences  being 
that  the  trochanter  moves  in  an  arc  of  still  shorter  radius,  that  the  pain 
is  acuter  and  mqre  superficial,  and  that  the  crepitus  is  more  distinct,  the 
fragments  being  sometimes  felt  loose  under  the  skin;  the  shortening 
(unless  in  cases  of  impaction)  is  greater  at  first,  but  does  not  undergo 
much  subsequent  change,  while  eversion  is  not  so  invariably  present. 
As  this  form  of  fracture  usually  results  from  direct  violence,  it  is  com- 
monly attended  with  great  contusion  and  swelling  of  the  soft  parts. 

The  differential  diagnosis  between  intra-  and  extra-capsular  fracture 
may  in  many  cases  be  made  by  attention  to  the  above-mentioned  pecu- 
liarities, taken  in  connection  with  the  history  of  the  case,  the  age  of  the 
patient,  etc.  In  cases  of  impacted  fracture  the  diagnosis  is  much  more 
difficult,  and  in  such  cases  the  surgeon  must  be  very  cautious  in  his 
examination,  lest  he  inadvertently  remove  the  impaction,  and  thus 
seriously  complicate  the  condition  of  the  patient :  for  in  any  fracture 
about  the  neck  of  the  femur,  impaction  is  a  most  desirable  circumstance, 
limiting  the  amount  of  shortening,  and  favoring  the  occurrence  of  bony 
union.  Severe  contusion  of  the  hip  may  cause  temporary  eversion  and 
immobility,  and  thus  simulate  fracture;  if  the  joint  be  also  the  seat  of 
rheumatoid  arthritis^  there  will  be  superadded  shortening  and  false 
crepitus.  Tlie  diagnosis^  under  such  circumstances,  must  be  made  by 
careful  inquiry  into  the  history  of  the  case  and  the  previous  condition 
of  the  patient. 

The  prognosis  of  extra-capsular  fracture,  unless  the  patient  die  from 
shock  or  general  constitutional  disturbance,  or  from  some  concomitant 
injury,  is  usually  favorable.  Bony  union  readily  occurs  in  these  cases, 
the  amount  of  callus,  on  account  of  the  comminution  of  the  fracture, 
being  very  large,  forming  stalactitic  projections  or  osteophytes^  which 
are  most  abundant  along  the  posterior  inter-trochanteric  line. 

3.  The  neck  of  the  thigh-bone  may  be  broken  Partly  Within  and  Partly 
Without  the  capsule;  the  symptoms  would,  of  course,  be  essentially 
those  of  the  previously  described  varieties,  and  the  chances  of  bony 
union  proportional  to  the  degree  in  which  the  fracture  was  extra- 
capsular. 

4.  Fracture  through  the  Trochanter  Major  and  Base  of  the  Neck. — The 
line  of  fracture  in  this  injury,  which  is  sufficiently  described  by  its 
name,  separates  the  femur  into  two  segments,  the  upper  of  which  em- 
braces the  head,  neck,  and  trochanter  major.  The  signs  of  the  injury 
are  crepitus,  eversion,  and  shortening  of  about  three-fourths  of  an  inch ; 
bony  union  readily  occurs. 

5.  Fracture  of  the  Epiphysis  of  the  Trochanter  Major  must  be  an 
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sly  Ture  accident,  there  being,  according  to  Hamilton,  but  one 
tttic  case  on  record.     The  diagnosis,  I  should  suf>po8c,  could  only 
kmiit  dttrtog  life  by  observing  displacement  of  the  epiphysis,  ivithout 
jy  signs  of  fractured  femur. 

rnt  oj  Fractures  of  thp.  Upper  Extremity  of  the  Femur, — I  have 
alion  in  expressing  my  preference  for  the  treatment  of  these 
I  by  means  of  the  HlraiglU  i/tJ«iiton  loitk  vxoderaie  extension^  when- 
tmode  of  treatment  is  applicable.     In  eases  of  impacted  frao 
^6SlettaSon  is  (for  reasons  already  indicated)  undesirable,  and  such 
)  may  be  treated  by  position  alone,  the  joint  being  fixed  by  means  of 
ft  leng  ftplitit,  in  any  of  its  varieties,  or  simply  supported  by  means  of 
riiii2UtMgs  placed  on  either  side  of  the  injured  member.     If  the 
be  unimpacled^  the  same  treatment  should  be  employed,  with 
lltioQ  of  moderate  extension.     For  this  purpose,  Liston^s  splint 
"♦)i  or  that  of  Desault,  as  modified  by  Fhysick  and  others,  may 

Fig.  lU. 


i^-y  r-V^'r-t   r^} 


LtitoB'i  loaf  ipilat. 

ally  used :  or  the  surgeon  may  employ  Hagedorn's  apparatus, 
by  Gibson,  or  the  less  cumbrous  contrivances  of  Gross, 
e,  or  Homer.     The  simplest  mode  of  treatment,  however,  and 
ch  I  much  prefer,  is  the  old-fashioned  weight  extension,  first 
to  this  country  by  Prof.  Gnrdon  Buck,  of  New  York,  with 
litiOQ  of  sand-bags  to  either  side  of  the  limb.     Weight  ej-tension 
Itltiii  tppUed:    A  strip  of  adhesive  plaster  (cut  lengthwise  and  well 
i)  is  prepared,  2^  to  3  inches  wide,  and  3^  to  4  feet  long*    Oa 

Fig- 135. 


r  «t*rT»p  Ibr  »»4io<  «zieiiilo&  in  <»•«•  of  fr»et«r»  of  the  l«w«t  •xinmitr,  •!«. 

twiddle  of  this  is  pUce*l  a  block  of  wood,  of  the  same  width  as  the 

''"aire  ttrip,  but  four  inches  long,  and  half  an  inch  thick ;  over  this, 

^ftf  iiplac^  another  adhesive  strip  of  the  same  width,  and  l^  to  2 

JJbk^h;  ibe  block  which  is  sometimes  called  the  stirrup  is  tha» 
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secured  in  the  centre  of  a  long  band,  of  which  the  upper  twelve  inches 
at  either  end  arc  adhesive.  This  band  is  then  applied  to  the  leg  on 
which  extension  is  to  be  practised,  so  that  it  adheres  on  either  side  fh>m 
just  below  the  knee  to  just  above  the  malleolus,  the  stirrup  remaining 
as  a  loop  about  four  inches  below  the  sole  of  the  foot  (Fig.  125).  The 
apparatus  is  fixed  by  two  or  three  broad  strips  passed  circularly  around 
the  limb,  which  is  finally  surrounded  with  an  ordinary  spiral  bandage. 
The  malleoli  should  be  protected  by  a  layer  of  cotton,  to  prevent  ex- 
coriation. It  is  well  to  allow  a  short  time  to  elapse  before  applying 
the  extending  force,  so  that  the  strips  may  become  firmly  adherent.  To 
the  stirrup  is  fixed  a  cord,  which  plays  over  a  pulley  fixed  at  the  foot  of 
the  bed,  and  which  carries  the  extending  weight,  which,  for  fractures  of 
the  neck  of  the  femur,  need  not  usually  exceed  ten  or  twelve  pounds. 
Caunter-extension  may  be  made  by  means  of  a  perineal  band  fastened 
to  the  head  of  the  bed,  or,  which  is  usually  suflScient,  simply  by  elevating 
the  foot  of  the  bed,  thus  utilizing  the  weight  of  the  body  itself  as  the 
counter-extending  force.  The  sand-bags  are  merely  long  bags,  like  the 
"junks"  used  with  Physick's  splint,  except  that  they  are  filled  with 
clean  sand  instead  of  bran :  the  outer  should  reach  from  the  axilla  to 
the  sole  of  the  foot,  and  the  inner  from  the  perineum  to  the  internal 
malleolus. 

While  I  have  recommended  this  mode  of  treatment  for  every  case  to 
which  it  is  applicable,  it  is  but  right  to  say  that  there  are  certain  eases, 
especially  of  intra-capsular  fracture  in  old  persons,  in  which  no  apjyaralus 
can  be  borne,  and  in  which  even  confinement  to  bed  is  fraught  with  danger- 
ous consequences;  under  such  circumstances,  the  injured  limb  should  be 
simply  laid  across  pillows,  as  recommended  by  Sir  Astley  Cooper,  until 
the  pain  and  inflammation  which  attend  the  injury  have  subsided,  the 
patient  being  then  allowed  to  get  up  in  a  chair  or  on  crutches ;  bony 
union,  under  such  circumstances,  cannot  be  hoped  for,  and  the  general 
rather  than  the  local  condition  of  the  patient  should  be  the  object  of 
attention.  In  some  of  these  cases,  a  moulded  leather  or  pasteboard 
splint,  or  a  starched  bandage,  may  be  used  with  advantage. 

2.  Fracture  of  the  Shaft  of  the  Femur. — This  injury  may  be 
met  with  at  any  age,  and  in  any  part  of  the  bone ;  it  is  most  frequent, 
however,  in  the  middle  third.  The  accident  commonly  results  from 
direct  violence,  and  the  direction  of  the  fracture  is  almost  invariably 
oblique.  The  fracture  is  marked  by  mobility,  shortening,  eversion,  and 
crepitus,  which  are  so  manifest  that  the  nature  of  the  injury  can  scarcely 
be  mistaken.  With  regard  to  the  prognosis  of  fracture  through  the 
shaft  of  the  femur,  I  have  no  hesitation  in  saying  that  I  have  never  seen 
a  perfect  cure^  either  in  my  own  practice  or  in  that  of  others ;  by  this, 
I  mean  that  I  have  never  seen  a  cure  without  shortening.  Without 
entering  upon  a  discussion  as  to  the  possibility  of  such  a  result  (for 
a  full  and  candid  consideration  of  which  question  I  would  respectfully 
refer  the  reader  to  Prof.  Hamilton's  excellent  treatise),  I  will  merely  say 
that  I  have  never  seen  less  shortening  than  a  quarter  of  an  inch,  after 
fracture  of  the  thigh,  even  in  children ;  and  that  I  consider  a  shorten- 
ing of  from  halfan  inch  to  an  inch,  a  satisfactory  result  in  adults.  The 
treatment  of  fractures  of  the  shaft  of  the  thigh  is  most  conveniently 
conducted  with  the  weight  extension  apparatus  already  described,  sub- 
stituting, however,  for  the  sand-bags,  long  splints  (either  padded  or 
provided  with  bran  junks),  which  have  the  effect  of  fixing  both  the  hip 
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ftd  the  kn«e  joints,  a  very  important  consideration  in  the  management 
» tirades  (Fig,  126)*    The  chest  and  polvis  ahonld  both  be  secnred 
t^Xterufkl  splint  by  broad  and  firm  band^^  while  the  Bplints  themselves 
Ibeicepl  iu  i>oyition  by  simihu'  bandw,  passing  at  intervals  across 
'  limb.    In  fractures  of  tlie  upper  part  of  the  Bhaft  there  is  fre- 
lly  teen  an  Anterior  angnlar  projection,  which  is  ge  nerally  attributed, 


Fig.  126. 


I  tot  «r  ML 


vuk  letif  ■pliau  for  tr«itiB«iiit  of  fr»ctitred  tbtgh  ;  coDotofHesteniiQia  iD*d«  hf 


I  iipfobably  ysually  due,  to  the  tilting  forwards  of  the  lower  end  of  the 
la^|)«rfmsfment ;  though  that  it  is  occasionally  due  to  the  projection  of  tbe 
Dent  is  shown  by  several  specimens  described  by  Mr.  Butcher. 
:  be  the  cause  of  the  projection,  it  will  usually  require  the 


Fig.  127. 


31.  K.  SsiiJi*t  Mtorlor  vpUat,  appUod  for  «  frMUrt  of  tii*  ihlih. 


Wbitbii  of  a  third,  anterior  splint,  which  should  reach  from  the  groin 
t»aiir.i,*.  f^g  knee,  and  should  be  well  padded  to  prevent  excoriation, 
r:iX  weeks,  when  union  is  pretty  well  advanced,  short  moulded 
i^w^utmrd  splints  may  be  applied  immediately  around  the  seat  of  fiacture, 


^ 
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the  long  splints  and  weight  extension  being  continued  as  before.  Thia 
is  the  mode  of  treatment  which  I  am  in  the  habit  of  employing  in  cases 
of  fractured  thigh,  and  I  have  found  it  to  be  as  efficient  as  it  is  simple. 
Excellent  cures  may,  however,  doubtless  be  obtained  by  the  use  of  other 
means,  such  as  the  various  forms  of  apparatus  already  mentioned  (page 
269),  or  the  wire  "  anterior  splint,"  of  Prof  N.  R.  Smith,  of  Maryland 
(Fig.  12T).  Compound  Fractures  of  the  Thigh  may  be  conveniently  treated 
with  the  weight  extension  apparatus,  with  the  bracketed  long  splint 
(Fig.  128),  with  a  simple  long  fracture-box  (particularly  usef\]l  when  the 

Pig.  128. 


Compound  ftraetare  of  shaft  of  thigh-bone ;  treatment  bj  bracketed  long  epUnt 

bran  dressing  is  to  be  employed),  or,  in  some  rare  cases,  with  the  old- 
fashioned  double-inclined  plane,  which  was  so  popular  at  the  end  of  the 
last  and  the  beginning  of  this  century.* 

8.  Fracture  of  the  Ck>ndyles  of  the  Femur. — ^Either  condyle 
may  be  broken  off  separately,  or  there  may  be  a  splitting  fracture  be- 
tween them,  complicated  with  a  more  or  less  transverse  fracture  through 
their  base.  The  symptoms  are  mobility,  crepitus — elicited  by  rub- 
bing the  condyles  together,  and,  if  the  fracture  extend  through  their 
base,  shortening;  there  is  also  an  increase  in  the  breadth  of  the  limb 
around  the  condyles,  which  persists  after  recovery.  These  accidents 
usually  result  from  direct  violence,  and  are  often  followed  by  secondary 
inflammation  of  the  knee-joint,  which  may  run  on  to  suppurative  dis- 
organization, endangering  either  the  limb  or  life  of  the  patient.  The 
treatment  consists  in  placing  the  limb  at  rest  in  a  straight  or  almost 
straight  position,  in  a  long  fracture-box  with  a  firm  but  soft  pillow,  and 
in  making  moderate  extension,  if  there  be  much  shortening ;  recovery 
will  usually  be  attended  with  more  or  less  anchylosis.  Separation  of 
the  Lower  Epiphysis  of  the  i'^emur  would  require  the  same  treatment  as 
fracture  of  the  condyles.  Compound  Fracture  of  the  Femur ^  Involving 
the  Knee-joint^  should,  almost  invariably,  be  considered  a  case  for  ampu- 
tation. 

The  time  required  for  the  treatment  of  a  fractured  thigh  may  be  said  to 
be  from  eight  to  ten  weeks ;  even  if  union  appear  firm  before  that  time, 
the  patient  should  not  be  allowed  to  bear  any  weight  on  the  limb,  for 
fear  of  consecutive  shortening^  which  I  have  known  to  occur  after  appa- 
rently complete  recovery. 

>  I  will  merely  mention,  without  in  any  degree  commending,  the  plan  proposed 
by  Dr.  Henneqidn,  in  an  essay  which  receiv^  the  Barbier  prize,  that  *'  in  frac- 
tures of  the  thigh  the  limb  should  be  placed  in  a  horizontal  plane,  in  moderate  ab- 
duction and  outward  rotation,  with  the  leg  flexed  at  a  right  angle,  and  the  trunk 
elevated  ;**  a  position  which  would  require  the  patient  to  sit  on  the  side  of  the  bed, 
with  his  leg  hanging  over  the  edge  QArehive$  Oenerales  de  Medecine,  D^.  1868» 
pp.  657-862). 
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Patella. — ^Fractures  of  the  patella  are  usually  met  with  in  male 
adults,  and  are  commonly  produced  by  muscular  action^  the  patella 
being  broken  as  an  over-bent  lever  across 
the  condyles  of  the  femur ;  under  such  cir- 
cumstances, the  line  of  fracture  is  trans- 
vene^  and  the  upper  fragment  may  be  drawn 
some  distance   upwards  by  the  powerful 
muscles  of  the  thigh.    The  patella  is  occa- 
sionally broken  by  direct  violence^  when  the 
fracture  may  be  comminuted  or  longitudi- 
nal. The  diagnosis  is  easily  made :  in  trans- 
verse fracture  there  is  always  some  displace- 
ment, which  isincreased  by  flexing  the  knee ; 
while  in  comminuted  or  longitudinal  frac- 
tures, the  nature  of  the  case  is  rendered 
evident  by  the  mobility  and  crepitus,  which,    rZThjlex^e'^l^n::'^"''''  •*'*' 
under  such  circumstances,  are  very  distinct. 

Inahiliiy  to  walk  or  standi  which  is  often  spoken  of  as  a  sign  of  frac- 
tured patella,  is,  as  remarked  by  Oouget,  more  apparent  than  real,  the 
patient  being  able,  though  not  willing,  to  walk,  on  account  of  the  pain 
which  attends  the  effort.  The  prognosis  is  favorable;  though  bony 
union  is  rarely  obtained,  especially  in  the  case  of  transverse  fracture,  the 
utility  of  the  limb  is  not  materially  impaired,  and  instances  are  on  record 
in  which  patients,  afler  recovery,  have  engaged  in  duties  requiring  great 
tctinty  and  strength  of  limb,  although  with  a  separation  of  several 
inches  between  the  fragments  of  the  patella.  The  treatment  consists  in 
placing  the  limb  in  a  straight  position,  with  the  leg  somewhat  elevated, 
M  as  to  relax  the  fibres  of  the  quadriceps  femoris  muscle.^  The  upper 
fragment  of  the  patella,  being  drawn  downwards,  is  held  in  place  by 
means  of  a  firm  compress,  which  is  secured  by  strips  of  adhesive  plaster, 
fastened  to  a  broad  posterior  splint,  provided  for  the  purpose  with 
notches  or  cross-pieces.  The  whole  limb  and  splint  are  then  surrounded 
with  a  roller,  which,  by  figure-of-8  turns  around  the  knee,  gives  addi- 
tional security  and  firmness  to  the  part.  The  limb  should  be  raised, 
•imply  by  pillows,  or  by  an  inclined  plane,  the  relaxation  of  the  quadri- 
ceps femoris  muscle  being  further  assisted,  as  recommended  by  Hamil- 
^)  by  elevating  the  patient's  trunk.  Care  must  be  taken,  as  with  all 
fractures  of  the  lower  extremity,  to  keep  the  foot  strictly  at  right  angles 
with  the  leg,  so  as  to  avoid  the  "pointed-toe"  deformity  which  is  other- 
wise apt  to  ensue.  This  simple  mode  of  treatment,  which  is  essentially 
the  same  as  that  recommended  by  Hamilton  (Fig.  130),  is  quite  as  efficient 
M  the  more  complicated  plans  devised  by  Lonsdale,  Amesbury,  Cooper, 
^d  others.  Malgaigne's  hooks,  while  doubtless  eflScient,  and  probably 
l^  dangerous  than  is  usually  supposed,  are  at  least  unnecessary,  and, 
from  their  formidable  appearance,  undesirable.  A  better  mode  of  treat- 
ment, which  has  lately  been  revived  by  Gibson  of  Missouri,  Eve  of 
Tennessee,  and  Blackman  of  Ohio,  consists  in  holding  the  fragments  in 
opposition  by  means  of  an  iron  ring.  Dr.  Blackman  thus  twice  suc- 
<^ed  in  obtaining  bony  union.  Many  authors  advise  that  no  dressing 
should  be  employed  until  the  swelling  which  follows  the  accident  has 

'  According  to  Hutchinson,  this  precaution  is  unnecessary :  the  separation  of  the 
^^ments  is  due,  in  his  opinion,  not  to  the  action  of  the  quadriceps  femoris,  which 
he  believes  to  be  entirely  passive,  but  to  fluid  pressure  from  within  the  joint.  (See 
«n  able  paper  in  Med.-Chir.  Trans,,  vol.  lii.  pp.  327-340.) 
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subsided ;  but  this  delay  exposes  the  patient  to  the  risk  .  permanent 
shorteniug  of  the  rectus  femoris,  and  I,  therefore,  think  it  better  to 
apply  the  apparatus  at  once,  though,  of  course,  not  too  tightly,  watching 
it  carefully,  and  being  prepared  to  loosen  it,  should  the  exigencies  of 

Fig.  180. 


HamlUon's  mode  of  drossing  a  fraetared  patella. 

the  case  so  require.  After  recover}^,  a  pasteboard  or  leather  cap  should 
be  worn  around  the  joint  for  some  time,  until  the  ligamentous  bands 
which  unite  the  fragments  have  attained  the  necessary  degree  of  firmness, 
to  resist  any  ordinary  force  to  which  they  may  be  subjected. 

The  duration  of  treatment,  in  cases  of  fractured  patella,  should  be 
about  six  weeks,  the  joint  being  still  longer  protected  with  a  suitable 
cap,  as  already  directed.  In  any  case  in  which  confinement  would  be 
very  inconvenient,  a  starched  bandage  might  be  used  after  the  first 
week  or  two,  the  patient  being  then  allowed  to  go  about. 

Compound  Fracture  of  the  Patella^  involving,  as  it  usually  does,  the 
knee-joint,  is  commonly  considered  a  case  for  amputation.  The  elabo- 
rate statistics  of  Mr.  Poland  show,  however,  that  this  extreme  measure 
is  in  reality  seldom  called  for;  thus,  of  68  cases  treated  without  opera- 
tion, 56  recovered  and  only  12  died  (17.65  per  cent.),  while  of  7  in  which 
amputation  was  performed,  5  recovered  and  2  died  (28.57  per  cent.),  and 
of  10  treated  by  excision,  only  4  recovered  and  6  died  (60  per  cent.). 
Of  the  whole  85  cases,  therefore,  65  recovered  and  20  died.  Suppuration 
of  the  joint  occurred  in  43  of  those  cases  which  terminated  favorably, 
and  in  all  of  those  which  proved  fatal.^ 

Fractures  of  the  Bones  of  the  Leg. — Either  the  tibia  or  fibula, 
or  both,  may  be  broken,  the  cause  of  these  injuries  being  usually  direct^ 
though  occasionally  indirect  violence^  and  the  line  of  fracture  generally 
oblique,  except  in  the  upper  part  of  the  tibia,  where  it  is  commonly 
transverse.  If  only  one  bone  be  broken,  there  will  not  be  much  displace- 
ment, the  other  acting  as  a  splint,  except  in  fractures  just  above  the 
ankle,  when  the  foot  inclines  to  the  injured  side.  Fracture  of  both 
bones,  in  the  middle  or  lower  third,  is  oilen  attended  with  considerable 
displacement,  the  line  of  fracture  being  oblique  (from  above  downwards, 
forwards,  and  inwards),  and  the  lower  being  drawn  up  behind  the 
upper  fragments  by  the  powerful  muscles  of  the  calf.    The  existence  of 

»  Med.-Chir.  Trans.,  vol.  liii.  p.  49. 
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this  displacemeDt,  together  with  undue  mobility  and  crepitus,  render  the 
diagnosis  easy;  and  even  when  one  bone  only  is  broken^  the  nature  of 
the  case  can  be  readily  ascertained  by  careful  examination. 

Separation  of  the  Upper  Epiphysis  of  the  Tibia  is  a  very  rare  accident, 
there  being,  indeed,  so  far  as  I  know,  but  three  instances  of  it  on  record; 
one  is  mentioned  by  Mad.  Lachappelle,  the  case  being  that  of  a  new-born 
infant,  and  the  injury  having  been  produced  during  delivery;  the  second 
is  figured  in  the  last  edition  of  Holmes^s  System  of  Surgery^  from  a  speci- 
men in  the  museum  of  St.  George's  Hospital;  and  the  third  occurred  in 
my  own  practice,  in  a  boy  eleven  years  old,  who  was  caught  between  the 
bumpers  of  railway  cars;   the  laceration  of  the  soft  parts  was  so 
great  as  to  require  amputation,  and  the  nature  of  the  accident  was 
thus  ascertained  by  dissection ;  the  specimen  from  which  the  accompa- 
nying illustrations  are  taken,  is  now  in  the  museum  of  the  Episcopal 
Hospital.    Dr.  Yoss,  of  New  York,  has  recorded  a  case  of  separation  of 
the  lower  epiphysin,  in  which,  in  spite  of  the  occurrence  of  necrosis, 
recovery  with  a  useful  limb  was  ultimately  obtained. 


Fig.  131. 


Fig.  133. 


Stptratlon  of  upper  eplpbjsis  of  tibia.    (From  a  tpeclmen  la  the  masenm  of  the  Episcopal  Ilotpltal.) 

Treatment, — For  the  treatment  of  the  great  majority  of  fractures  of 
the  leg,  whether  one  or  both  bones  be  involved,  I  know  of  no  apparatus 
which  presents  so  many  advantages  as  the  old-fashioned  fracture-box 
with  movable  sides  (Fig.  133),  containing  a  soft  but  firm  pillow;  the 
fracture  having  been  reduced,  the  limb  is  gently  laid  in  the  box,  the 
Bole  of  the  foot  being  adjusted  to  the  foot-board,  with  the  heel  well  brought 
down,  and  raised  on  a  pad  of  cotton  or  tow  placed  beneath  the  tendo 
Achillis.  The  foot  is  then  secured  by  a  turn  of  bandage,  and  the  sides 
of  the  box  brought  up  so  as  to  make  firm  and  equable  pressure  upon 


2M  SFKCIAL   FBACTrBES. 

Fl^.  m.  the    fnurtnred  limb.     Cue  must  be 

Uken  to  keep  the  Ibot  at  a  right  mn^a 
with  the  leg.  to  preTcnt  ereraioo  of  the 
knee  by  frequent  sdjastnient,*  to  pre- 
rent  excoriation  of  the  heel  bj  the  ose 
of  the  pad  ander  the  tendo  AchiUis, 
and  of  the  malleoli  by  pads  aboTe  and 
below  those  prominences,  and  to  coan- 
teract  any  tendency  to  lateral  displace^ 
ment  by  the  nse  of  suitable  compresses. 
Wnttmn-hn,  wttk  MvmM*  lUm.  By  Strict  attention  to  these  points,  I 

do  not  hesitate  to  saj  that  in  the  im- 
mense majority  of  cases,  as  good  a  cnre  can  be  obtained  with  the  simple 
fractare>box«  as  with  any  of  the  complicated  contriranoes  which  the 
ingenalty  of  sargeons  has  suggested.  In  fact,  the  chief  difficalty  with 
the  fractnre-box  is  that  it  is  so  simple,  that  sargeons  are  apt  to  think  that 
nothing  is  required  beyond  placing  the  limb  in  it,  and  there  letting  it 
stay  for  the  requisite  number  of  weeks ;  and  it  is,  I  believe,  to  tlie 
neglect  of  the  surgeon,  rather  than  to  any  fault  of  the  apparatus,  that 
are  to  be  attribute  the  bad  results,  on  which  many  modem  writers,  in 
objecting  to  the  use  of  the  iracture-box,  lay  such  stress. 

If  in  cases  of  very  oblique  fracture  it  be  desired  to  make  extennion^ 
this  can  readUy  be  done  by  means  of  the  ordinary  adhesive-plaster 
stirrup,  pulley,  and  weight,  the  extending  bands  (which,  of  course,  must 
not  be  attached  above  the  seat  of  fracture)  being  brought  through  slits 
in  the  foot-board  of  the  fracture-box.  Certain  cases  of  oblique  fracture' 
may  be  best  treated  in  the  flexed  position,  and  a  very  good  apparatus 
for  this  purpose  is  the  anterior  splint  of  Prof  N.  R.  Smith,  of  Mary- 
land (Fig.  12T). 

The  comfort  of  the  patient  may  often  be  promoted  by  suspending  the 
fractured  limb  from  a  yoke  attached  to  the  sides  of  the  bedstead,  for 
which  pur|K>se  either  the  ordinary  fracture-box,  or  Salter's  swing  cradle 
(Fig.  134),  or  the  "anterior  splint,''  may  be  conveniently  employed. 

Alter  three  or  four  weeks,  when  union  is  pretty  well  advanced,  the 
limb  may  be  advantageously  surrounded  with  moulded  and  well-padded 
pasteboard  splints,  being  then  replaced  in  the  fracture-box.  The  treat- 
ment of  a  broken  leg  usually  occupies  from  six  to  eight  weeks. 

It  is  in  cases  of  compound  fracture  of  the  leg,  that  the  bran  dressing^ 
introduced  by  Dr.  J.  Rhea  Barton,  of  this  city,  is  particularly  useful. 
It  is  thus  applied :  inside  of  an  ordinary  fracture-box,  of  suitable  size, 
is  placed  n  shoot  of  oil-cloth,  or  India-rubber  cloth,  and  on  this  a  layer  of 
flue  and  clenn  bran  about  two  inches  deep ;  the  fracture  being  reduced, 
tho  limb  is  laid  in  the  box,  with  a  pad  of  cotton  beneath  the  tendo 
AohiUis  and  around  either  malleolus,  and  a  layer  of  the  same  material 
around  tho  limb  Just  below  the  knee;  the  sides  of  the  box  are  then 
brt)ught  up  and  soourod,  and  more  bran  is  dusted  and  packed  around 
and  over  tho  log  till  tho  box  is  filled,  the  fractured  limb  being  thus 

<  A  convrnlont  pmrtlcAl  rule  is  to  see  at  each  visit  that  the  ball  of  the  grtat  toe, 
%\\K>  inn^r  malUolin^  ami  tho  inner  condyle  of  the  femur  tire  all  in  the  same  vertical 
plain*. 

*  Kor  th(^  trratnif  nt  of  thoso  obllquo  fVactures,  Malgaigne  recommends  an  appa- 
ratUN,  im»v)(l(Ml  with  a  Hlmrp  srn^w  to  hold  the  fVagments  in  place;  while  Langier, 
m\k\  moro  roorntly  Mr.  Hloxani,  n'<^)mmend  division  of  the  tendo  Achillis.  I  have 
no  prnttMuil  <*xp(*rlrnro  with  oltlior  of  theso  modes  of  treatment,  which,  however, 
1  rnnnot  but  think  unnoconsarlly  scvcro. 
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ftrmly  and  evenly  supported  on  all  sides.  The  same  precautions  as  to 
portion  are  to  be  observed  as  in  the  management  of  a  simple  fracture, 
ihe  daily  dressing  consisting  in  letting  down  one  or  both  sides  of  the 
box,  and,  without  disturbing  the  limb,  removing  the  soiled  bran  with  a 

Fig.  134. 


Salter's  endle. 

spatula,  and  replacing  it  with  fresh  material.  The  great  advantages 
of  the  bran  dressing  are  its  simplicity  and  cleanliness,  the  bran  readily 
absorbing  all  discharges  as  they  are  formed,  and  affording  a  sure  pro- 
tection against  files ;  in  recent  cases,  the  uniform  pressure  of  the  bran 
bu  been,  moreover,  found  very  efficient  in  checking  hemorrhage. 

Fracture  of  the  Head  of  the  Tibia  into  the  knee-joint  is  apt 
to  be  complicated  With  injury  of  the  popliteal  vessels  (see  page  227). 
For  its  treatment,  a  fracture-box,  long  enough  to  fix  the  joint,  is  em- 
ployed, such  as  was  recommended  for  fracture  of  the  condyles  of  the 
femur.    This  injury  is  often  followed  by  anchylosis. 

Fractures  about  the  Ankle  are,  perhaps,  more  troublesome  than 
any  other  fractures  of  the  leg.  The  fibula  alone  may  be  broken,  usually 
giving  way  about  three  inches  above  the  joint,  or  the  tip  of  the  inner 
DMiUeolus  may  be  torn  off  as  well  (Pottos  fracture)^  or  the  inner  malleolus 
nay  be  longitudinally  splintered  into  the  ankle-joint  (an  accident  com- 
monly followed  by  anchylosis),  or,  finally  the  inner  malleolus  alone 
Jnay  be  broken,  the  fibula  escaping.  Any  of  these  forms  of  injury  may  be 
wfely  and  conveniently  treated  with  the  frac- 
tnre-box,  the  deformity  being  obviated  by  fre- 
quent and  careful  adjustment  and  the  judicious 
use  of  compresses.  I  have  never  had  occasion 
to  use  Dupuytren's  splint  for  fractured  fibula, 
though  I  doubt  not  that  when  carefully  applied 
it  is  an  efficient  apparatus.  In  the  manage- 
Joent  of  fractures  of  the  leg,  or  in  fact  of  any 
P*rt  of  the  lower  extremity,  the  injured  limb  wire  rack  for  fracture  of  the  leg. 
should  be  protected  from  the  weight  of  the  bed- 
clothes by  means  of  a  suitable  framework  of  bamboo,  wood,  or  wirej 
tt  ahown  in  Fig.  135. 


Fig.  135. 
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In  ca8e8  of  fractured  leg  occurring  in  very  young  children,  or  in 
adults  suffering  from  mania  k  potu,  when  no  restraint  can  be  borne,  it 
is  a  good  plan  to  surround  the  broken  limb  with  a  soft  pillow,  which  is 
held  in  place  by  means  of  firm  bandages ;  the  part  can  then  be  tossed 
about  without  risk  of  further  injury. 

Fractures  of  the  Bones  of  the  Foot. — The  only  tarsal  bones, 
the  fractures  of  which  require  special  notice,  are  the  calcaneum  and 
astragalus. 

The  Caloaneum  may  be  broken  by  direct  violence,  or  by  muscular 
action ;  the  line  of  fracture  may  assume  any  direction,  and,  when  the 
injury  results  from  direct  violence,  the  fracture  may  be  comminuted  or 
impacted.  If  the  tuberosity  of  the  bone  only  be  separated,  the  frag- 
ment may  be  drawn  upwards  for  a  considerable  distance  by  the  action 
of  the  gastrocnemius  muscle,  whereas,  if  the  fracture  be  through  the 
body  of  the  bone,  there  can  be  little  or  no  displacement,  the  fragments 
being  held  in  place  by  the  lateral  ligaments.  The  treatment,  ^  there 
be  no  displacement,  consists  merely  in  placing  the  limb  in  a  fracture- 
box  or  on  a  pillow,  and  combating  inflammation  by  evaporating  lotions, 
etc.,  applying  subsequently  splints  or  a  starched  bandage.  When  the 
posterior  fragment  is  drawn  upwai*ds,  the  foot  should  be  kept  in  an  ex- 
tended position,  so  as  to  relax  the  gastrocnemius,  by  means  of  a  well- 
padded  anterior  splint,  or  the  apparatus  already  recommended  for  rup- 
ture of  the  tendo  Achillis  (Fig.  103). 

The  Astragalus  is  almost  invariably  broken  by  the  patient  falling 
from  a  height,  alighting  on  his  feet.  Simple  fracture  of  this  bone  is 
rarel3'  attended  with  displacement ;  in  fact  there  are,  so  far  as  I  know, 
but  two  cases  of  the  kind  on  record,  one  reported  by  Dr.  Uorris,  and 
one  by  myself.^  In  the  former,  the  displacement  was  downwards  and 
forwards;  in  the  latter,  downwards,  outwards,  and  backwards.  The 
treatment  consists  in  reduction  (if  practicable),  the  limb  being  then 
placed  in  a  fracture-box,  and  subsequently  dressed  with  pasteboard 
splints  or  a  starched  bandage.  •  If  reduction  were  impracticable,  in  a 
case  of  simple  fracture,  I  should  be  disposed  to  temporize,  reserving 
excision  (which  is  usually  recommended  under  such  circumstances),  as 
a  secondary  operation,  to  be  employed  should  sloughing  or  necrosis 
ensue :  in  Dr.  Norris^s  case,  the  displaced  fragment  was  excised  by  Bur- 
ton, but  amputation  was  subsequently  required,  and  the  patient  ulti- 
mately died,  a  year  and  a  half  after  the  occurrence  of  the  accident. 

In  a  Comjyound  Fracture  of  the  astragalus,  if  reduction  were  imprac- 
ticable, I  should  advise  complete  excision,  which  Rognetta  (whose  paper 
on  this  subject  is  classical)  considers  preferable  to  excision  of  the  dis- 
placed fragment  only.  When,  however,  such  an  injury  is  attended  with 
much  comminution,  or  is  complicated  with  fracture  of  the  malleoli 
or  other  tarsal  bones,  amputation  will  often  be  required  as  a  primary 
operation. 

Fractures  of  the  Metatarsal  Bones  or  Toes  are  usually  pro- 
duced by  direct  violence,  and,  if  attended  with  much  laceration,  com- 
monly require  amputation.  In  cases  of  simple  fracture,  it  would  be 
sufficient,  after  effecting  reduction,  to  apply  a  plantar  splint,  and  to  place 
the  limb  in  a  fracture-box,  the  dressing  being  changed,  after  a  time,  for 
pasteboard  splints  or  a  starched  bandage. 

1  Amer.  Journal  of  Med.  Sciences,  April,  1862,  pp. 
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CHAPTEE    XIII. 

DISLOCATIONS. 

A  DISLOCATION  OF  loxatioii  is  a  displacement,  as  regards  their  relatiye 
position,  of  the  bones  which  enter  into  the  formation  of  a  joint.  Dislo- 
cations are  variously  classified;  thus  they  are  said  to  be  traumatic, 
pathological  or  spontaneous,  and  congenital.  Traumatic  dislocations 
are  such  as  result  from  the  sudden  application  of  force ;  pathological  or 
spontaneous  luxations  are  such  as  occur  from  an  alteration  in  a  joint 
as  the  result  of  disease  (as  in  the  dislocation  of  the  femur  in  hip-disease), 
or  simply  from  a  paralyzed  condition  of  the  muscles  around  the  joint, 
without  any  evidence  of  disease  of  the  articulation  itself ;  while  congeni- 
tal dislocations  are,  as  the  name  implies,  such  as  exist  at  the  moment 
of  birth,  being  usually  due  to  original  malformation  of  the  parts  con- 
cerned. When  the  term  dislocation  or  luxation  is  used  alone,  it  is 
generally  understood  to  mean  one  of  the  traumatic^  or,  as  Hamilton 
calls  it,  accidental  variety.  When  dislocation  occurs  in  the  form  of 
joint  designated  by  anatomists  as  ^^  amphiarfhrosis^^  or  "mixed  articu- 
lation,'' it  is  sometimes  called  diastasis,  as  in  the  separations  between 
the  first  and  second  bones  of  the  sternum,  between  the  vertebreB,  or  at 
the  pubic  or  sacro-iliac  symphysis. 

Dislocations  are  further  classified  as  complete  or  partial;  as  simple^ 
com/wund,  or  complicated;  as  recent  or  old;  and  as  primitive  or  conse- 
cutive. 

In  a  complete  dislocation,  the  bones  which  enter  into  the  formation  of 
the  joint  are  entirely  separated  from  each  other;  in  a.  partial  or  incom- 
plete luxation  (also  called  a  subluxation),  the  articulating  surfaces  re- 
main in  contact,  through  a  portion  of  their  extent.    The  terms  simple, 
compound,  and  complicated  bear  the  same  relative  meanings  as  when 
*pl)lied  to  fractures.     Compound  luxations  may  be  made  so  directly  by 
the  luxating  force,  or  may  become  so  through  rupture  of  the  over- 
stretched soft  parts  which  surround  the  dislocated  joint.     Among  the 
JDost  serious  complications  of  a  luxation  maj*  be  mentioned  fracture  of 
either  of  the  articulating  surfaces  of  the  injured  joint,  and  rupture  of 
the  main  artery  of  the  limb,  as  of  the  popliteal  in  backward  dislocation 
^^  the  knee.     A  recent  dislocation  is  one  in  which  time  has  not  been 
afforded  for  the  production  of  inflammator}-  changes  in  the  articulating 
surfaces  and  surrounding  tissues,  or  at  least  not  to  such  a  degree  as 
seriously  to  impede  reduction ;  an  old  dislocation  being,  of  course,  one 
^^  ^hich  suflScient  time  has  elapsed  to  permit  such  changes  to  occur. 
'^  P/^mitive  luxation  is  one  in  which  the  displaced  bone  remains  in  the 
P^^ition  into  which  it  was  first  thrown  b}'  the  luxating  force.  A  consecu- 
iiT^  dislocation  is  one  in  which  the  displaced  bone  has  secondarily  changed 
t«  position,  either  under  a  continuance  of  the  influence  of  the  luxating 
an'^'  or  as  the  result  of  subsequent  muscular  contraction,  or  of  the 
•"'E^n'B  manipulations  in  an  attempt  to  effect  reduction. 
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Causes  of  Dislocation. — ^l^^**  and  sex  are  Predisposing  Cam^tl 
dislocation,  only  so  far  as  tliey  influence  the  exposure  of  the  individi 
to  external  violence ;  thus  these  accidents  are  rare  in  infancy  and  iD< 
age,  being  nsiially  met  with  in  those  in  active  adnit  life,  and  raucb  i 
frequently  in  men  than  in  women.  More  important  predisposing  cam 
are  the  anaioinical  relations  of  the  joint,  and  the  condiiion  of  the  nr^ 
horirtg  muscles  and  ligaments;  thus  the  ball-and-socket  joints  are  mort 
lialile  to  luxation  than  the  ginglymoid,  while  persons  of  vigoroos,  mils' 
cular  frame  are  less  exposed  to  these  injuries  than  those  whose  lissocs 
are  relaxed  and  feeble*  The  following  table,  compiled  from  Malgaigues 
statistics,  shows  the  relative  frequency  w^ith  which  various  parts  arediM 
located ; — 


Jaw 

Virtebraj 
Pehis  , 
Clavicle 
Humerua 

Atrophy  ai 


CaM4, 

7 

4 

1 

43 
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Elhow 
RMdius 
Wrist  . 
Thumb 
Fingers 


€&»««. 

OlM 

4.7 

Femur .     ,    , 

.    40 

7 

Pntella      .    . 

.    a 

16 

Knee     ♦     *     . 

.    % 

JiO 

Ankle  .    ,    . 

,    81 

7 

Metatarsus 

.     S 

parahjms  of  a  limb  predispose  it  to  dislocation 
imj  and  relaxalion  of  UgamenU  from  articular  el 
or  from  previous  dislocation,  ulceration,  etc. 

The  ExcUing  Causes  of  dislocation  are  extei-nal  violence^  direct  oii^- 
direct,  and  muscular  action.  The  latter  is  the  more  usual  agent  in  tlifi 
production  of  pathological  dislocations^  when  it  acts  slowly  and  gradu* 
ally  ;  traumatic  luxations  are  also,  however,  traceable  to  the  effect  of 
muscular  action,  especially  when  the  joint  has  been  previously  weakenefl 
hy  any  of  the  causes  above  mentioned ;  thus  cases  are  recorded  by 
Cooper,  Haynes,  Bigelow,  and  others,  in  which  patients  possessed  tbe 
power  of  producing  dislocation  by  a  voluntary  effort,  and  I  have  myself 
seen  such  a  case  in  the  person  of  an  epileptic  woman,  who  was  ia  t!i« 
habit  of  dislocating  her  hip  in  the  public  streets,  as  a  means  of  excit| 
sympathy. 


:cLt^ 

ereW 


Symptoma  and  Diagnosis  of  Dislocation. — The  nsual  si; 

dislocation  are:  (1)  a  change  in  the  shape  of  the  joint  and  in  the 
tive  position  of  the  articuhiling  surfaces,  the  extremity  of  the  dis}>lac€*i 
l>one  being  often  felt  in  an  abnormal  position;  (2)  an  alteration  in  the 
length  of  the  limb,  either  shortening  or  elongation;  and  (3)  unnatural 
immobility  of  the  affected  joint.  The  first  is  the  only  symptom  wbicti 
can  be  considered  essential,  for  in  partial  luxations  (as  of  the  elbo^) 
there  may  he  neither  lengthening  nor  shortening,  and  if  the  articular 
ligaments  be  extensively  lacerated,  there  umy  be  a  positive  increase  in- 
stead of  diminution  of  mobility.  From  a  fracture  in  the  neighborhood 
of  a  joint,  a  dislocation  may  usually  be  distinguished,  by  observing  th^ 
immobfJitt/  (when  that  is  present),  the  absenee  of  crepitus^  and  the  fact 
that  the  disjdacenient  whuii  removed  btj  rednction  does  not  return, 
crt^pilas  does  not  exist  in  a  case  of  pure  dislocation  ;  there  is,  how* 
a  riisping  or  crackling  sound,  due  to  effusion  or  inflammatory  chal 
in  the  articular  structures,  which  is  commonly  developed  in  the  coi 
of  two  or  three  days,  and  which  may  readily  be  mistaken  for  the  crc] 
of  a  fracture  in  which  the  process  of  repair  has  already  begun*  A 
while  displacemrnt  docs  not  always  recur  in  cases  of  fracture,  it 
recur  in  a  case  of  dislocation,  if  there  be  much  laceration  of  the 
xnontouB  tissues,  or  if  the  articular  surfaces  themselves  have  uudei 
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fttructural  change  from  inflammatory  action ;  thus  in  old  luxations  of 
the  hip  it  is  often  easier  to  effect  than  to  maintain  reduction.  Hence  no 
one  of  these  symptoms  can  be  considered  as  in  itself  pathognomonic, 
and  it  is  found  in  practice  that  the  most  experienced  surgeon  is  occa- 
sionally liable  to  err  in  the  diagnosis  between  luxation  and  articular 
firacture. 

Dislocation,  like  fracture,  is  commonly  accompanied  by  pain^  swelling^ 
MXiA  ecchyTnoHiH ;  wide-spread  extravasation  msiy  occur  from  rupture  of 
vessels,  and  paralysis  (temporary  or  permanent),  or  neuralgia^  from 
compression  or  laceration  of  neighboring  nerves. 

Articular  Chanjges  produced  by  Dislocation. — The  immediate 
effects  of  a  dislocation  consist  of  a  rupture  more  or  less  extensive  of 
the  capsular  ligament,  with  or  without  laceration  of  the  other  ligaments 
of  the  joint,  and  of  neighboring  tendons,  muscles,  vessels,  and  nerves  ; 
in  cases  of  dislocation  from  muscular  action,  however,  the  capsular  liga- 
neot  may  be  merely  stretched,  without  rupture.  If  the  luxation  be 
promptly  reduced,  the  lacerated  structures  are  gradually  restored  to 
their  normal  condition,  though  the  joint  is  often  left  permanently  weak- 
ened, and  paralysis  or  neuralgia  may  continue  for  an  indefinite  period.  If 
redaction  be  not  effected,  the  articular  surfaces  themselves  undergo 
changes.  In  a  ball-and-socket  joint,  the  old  cavity  becomes  filled  up, 
ttd  its  margins  absorbed  and  fiattened,  while  a  new  socket  is  commonly 
formed  around  the  head  of  the  dislocated  bone,  which  changes  its  shape, 
tod  becomes  gradually  accommodated  to  its  new  position ;  if,  however,  the 
head  of  the  bone  rests  upon  muscle,  instead  of  a  new  socket  being  formed, 
the  soft  tissues  undergo  condensation,  forming  a  cup-shaped  cavity  of 
fibrous  structure,  which  becomes  attached  by  its  margins  to  the  dis- 
placed bone,  and  is  lubricated  by  a  synovia-like  fluid.  In  the  hinge- 
joints  similar  changes  occur,  the  osseous  prominences  being  rounded  off, 
and  the  displaced  bones  gradually  accommodating  themselves  more  or 
kas  perfectly  to  their  new  positions.  These  changes,  which  occur  with 
comparative  rapidity  in  childhood,  take  place  very  slowly  in  adult  life, 
often  occupying  several  years  in  their  completion.  At  the  same  time,  the 
NDToanding  muscles  and  tendons  become  shortened  and  atrophied,  and 
abnormal  adhesions  often  form  between  the  displaced  bones  and  neigh- 
boring nervous  and  vascular  trunks — a  circumstance  which  has  several 
times  been  the  cause  of  fatal  hemorrhage  in  attempts  to  reduce  old  dis- 
locations. 

Prognosis. — In  some  cases,  beyond  a  temporary  stiffness  and  weak- 
>^  of  the  part,  a  dislocation  appears  to  entail  no  unpleasant  conse- 
quences ;  but  in  the  majority  of  instances,  a  limb  which  has  been  the 
^t  of  luxation  will  not  be  completely  restored  for  months  or  even  years, 
or  occasionally  during  the  whole  lifetime  of  the  patient.  An  unreduced 
dislocation  of  course  causes  permanent  disability,  and  yet  it  is  surprising 
to  what  an  extent  the  displaced  parts  accommodate  themselves  to  their 
^cw  positions,  the  utility  of  a  limb  after  dislocation  being  oHen  much 
S^ter  than  would  be  thought  probable  in  view  of  its  evident  deformity; 
^  that  it  is  sometimes  a  question,  in  cases  of  old  dislocation,  whether 
Unction  would  be  desirable,  if  even  it  could  be  accomplished. 

Treatment. — The  indications  for  treatment  in  any  case  of  disloca- 
tion may  be  said  to  be  to  effect  reduction,  to  put  the  joint  in  such  a  con- 
^itioii  that  the  natural  process  of  repair  may  take  place  without  undue 
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inflammatioD,  and  to  encourage  the  restoration  of  the  functions  of  the 
part. 

Reduction. — This  should  be  effected  in  every  case,  at  the  earliest  pos- 
sible moment.  While  I  have  advised  that  in  certain  cases  of  suspected 
fracture,  minute  examination  should  be  delayed  until  after  the  subsidence 
of  swelling,  the  case  meanwhile  being  treated  as  one  of  fracture,  in  a 
case  of  suspected  dislocation  no  such  temporizing  course  would  be  justi- 
fiable, for  the  reason  that  while  reduction  in  a  recent  case  is  usually  quite 
easy,  a  very  short  delay  will  render  it  difficult,  and  in  some  cases  almost 
impossible.  Hence,  if  the  nature  of  the  case  be  not  perfectly  clear,  the 
surgeon  should  not  hesitate  to  employ  anaesthesia  as  an  aid  to  diagnosis, 
more  particularly  as  the  use  of  the  anaesthetic  will  greatly  facilitate 
reduction,  should  the  existence  of  a  dislocation  be  determined. 

The  principal  obstacles  to  reduction,  in  any  case  of  luxation,  are  mus- 
cular resistance,  and  the  anatomical  relations  of  the  joint.  There  are 
three  distinct  elements  to  be  considered  in  estimating  the  influence  of 
the  muscles  in  hindering  reduction;  these  are,  (1)  the  passive  force 
which  the  muscles  possess  in  common  with  the  other  soft  structures  of 
the  body,  and  which  is  brought  out  by  the  stretching  of  their  tissues  across 
the  displaced  bony  prominences;  (2)  the  active  force,  whereby  the  patient 
voluntarily  though  unconsciously  resists  the  surgeon's  efforts  at  reduction; 
and  (3)  a  state  of  reflex  tonic  contraction  into  which  the  muscles  are 
thrown  as  the  result  of  the  traumatic  irritation,  produced  by  the  injury 
itself;  this,  which  is  the  most  important  form  in  which  muscular  resist- 
ance is  manifested,  is  more  and  more  fhlly  developed  as  the  luxation 
remains  longer  unreduced.  It  often  happens  that  if  a  patient  is  seen 
immediately  upon  the  occurrence  of  a  dislocation,  the  muscular  relaxa- 
tion due  to  the  general  state  of  shock  which  accompanies  the  accident 
is  so  great,  that  the  displacement  can  be  reduced  with  the  greatest 
facility,  and,  indeed,  is  often  so  reduced  by  the  bystanders  or  by  the 
patient  himself.  The  knowledge  of  this  fact  led  surgeons,  before  the 
discovery  of  anaesthetics,  to  prepare  patients  for  the  reduction  of  luxa- 
tions by  the  use  of  the  warm  bath,  the  administration  of  tartar  emetic, 
and  even  general  bleeding.  To  obviate  the  unconscious  though  volun- 
tary resistance  of  the  patient,  the  older  surgeons  laid  stress  upon  the 
importance  of  surprising  the  muscles^  as  it  were,  by  diverting  the  patient's 
mind,  by  asking  a  sudden  question,  or  making  an  unexpected  remark, 
at  the  moment  of  attempting  reduction.  The  tonic,  reflex  contraction  of 
the  muscles  may  be  overcome,  to  a  certain  extent,  by  the  use  of  opium, 
especially  by  the  hypodermic  method,  or,  as  was  done  by  Physick,  by 
inducing  intoxication ;  but  a  more  efficient  and  trustworthy  plan  than 
any  of  these,  and  the  only  one  which  is  habitually  resorted  to  at  the 
present  day,  is  the  administration  of  ether  or  chloroform,  so  as  to  pro- 
duce anaesthesia  and  complete  muscular  relaxation.  Anaesthetics  are 
indeed  invaluable  in  the  treatment  of  dislocations,  occurring  in  vigorous 
adults;  but  in  cases  met  with  in  children,  or  in  adults  of  feeble  and 
relaxed  muscular  frame,  reduction  should  be  attempted,  and  may  often 
be  conveniently  effected,  without  anaesthesia. 

Muscular  resistance  having  been  overcome,  all  that  the  surgeon  has  to 
contend  with,  in  a  case  of  recent  dislocation,  is  the  hindrance  to  reduc- 
tion presented  by  the  anatomical  structure  of  the  joint,  the  shape  and 
altered  relations  of  the  articular  surfaces  themselves,  and  the  condition 
of  the  capsular  and  other  ligaments  which  in  a  state  of  health  keep 
the  bones  in  apposition.  Hence  the  paramount  importance  of  an  accu- 
rate knowledge  of  anatomy,  in  undertaking  the  treatment  of  these  cases; 
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as  Prof.  Hamilton  well  observes,  in  a  very  large  majority  of  instances 
force  and  perseverance  will  finally  succeed,  by  whomsoever  they  may  be 
employed,  but  they  succeed  at  the  expense  of  great  suffering,  and  perhaps 
permanent  injury  to  the  patient.  It  is  the  mark  of  the  skilful  surgeon 
not  to  employ  blind  force,  but  to  adapt  his  manipulations  to  the  exigen- 
cies of  the  case,  gently  eluding  the  resistance  to  his  efforts,  and  making 
the  ligaments,  muscles,  and  bones  themselves  act  as  efficient  mechanical 
powers  under  his  intelligent  guidance. 

In  the  immense  majority  of  cases,  at  least  of  recent  dislocation,  re- 
daction can  be  effected  without  the  use  of  greater  force  than  can  be 
applied  simply  through  the  hands  of  the  surgeon  and  his  assistants.  The 
processes  by  which  reduction  is  effected,  are  three  in  number,  viz.: 
manipulation,  extension  and  counter-extension,  and  direct  pressure. 

1.  Manipulation. — This  term  is  used  in  a  technical  sense  to  describe 
certain  movements  by  which  the  surgeon  aims  to  effect  reduction  by 
utilizing  the  structural  elements  of  the  joint  itself. 

2.  Extension  and  Counter-extension. — Here  the  proximal  articular 
surface  is  fixed  by  the  knee  or  heel  of  the  operator,  by  the  hands  of  an 
assiatant,  or  by  means  of  a  folded  sheet,  padded  belt,  etc.,  while  the 
extending  force  is  applied  directly  by  the  surgeon's  hands,  through  the 
medium  of  bandages  or  towels,  secured  with  the  "clove-hitch  knot" 
(Fig.  13G),  or  by  still  more  powerful  means,  such  as  the  compound 
pulleys  (Fig.  154),  Fahnestock's  and  Gilbert's 
rope  windlass  (Fig.  152),  Bloxam's  tourniquet 
(Fig.  153),  or  Jarvis's  adjuster.  Continuous 
Elaiuic  Extension^  by  means  of  India-rubber 
bands,  has  been  utilized  by  Dr.  H.  Q.  Davis,  of 
New  York,  in  the  treatment  of  old  disloca- 
tions, and  by  this  means  Dr.  Davis  claims  to 
have  reduced  a  dislocation  of  the  hip  of  four- 
teen years'  standing. 

3.  Direct  Pressure. — By  this  alone,  or  in 
combination  with  the  other  methods,  it  is  often 
possible  to  simply  push  the  displaced  bone  into 
its  normal  position. 

When  extending  bands  are  used,  great  care 

should  be  taken  to  prevent  their  excoriating 

the  soft  parts ;  for  this  purpose  they  should  be 

wnoothly  and  evenly  applied,  and  should  be 

^ott^A  wet  bandage  imng  less  apt  to  slip,  and 

producing  less  friction,  than  one  that  is  dry. 

These  bands  may  be  applied  directly  over  the 

displaced  bone,  or  to  the  furthest  extremit}-  of 

the  affected  limb;  thus,  in  luxations  of  the 

humerus,  they  may  be  fixed  above  the  elbow, 

or  around  the  wrist. 

I  have  already  indicated  my  preference  for 
simple  and  gentle  means  of  effecting  reduction  in  cases  of  dislocation, 
tnd  may  add  that,  in  my  own  practice,  I  have  never  had  occasion  to 
resort,  in  recent  cases,  to  anything  beyond  manipulation,  with  manual 
extension  and  pressure ;  and  though  I  should  be  loath  to  say  that  more 
powerful  means  should  never  be  employed  in  cases  of  recent  luxation,  I 
cannot  help  thinking  that  the  pulleys,  and  even  extending  lacs,  are 
less  often  required  in  the  treatment  of  these  injuries  than  is  commonly 
supposed. 
18 
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After-treat  ment. — This  consists  in  placing  the  joint  nt  complete  rest, 
by  the  use  of  suitable  bandages  and  splints,  as  in  cases  of  fracture ;  if 
there  be  much  inflammation,  it  ma}' be  necessary  to  leave  the  part  exposed, 
for  the  application  of  evaporating  lotions  or  other  topical  remedies. 
Opium  may  be  used  to  relieve  pain,  and  the  general  condition  of  the 
patient  should  be  attended  to,  laxatives,  diaphoretics,  etc.,  being  admin- 
istered, if  necessary.  To  encourage  the  restoration  of  function,  passive 
motion  should  be  employed  as  soon  as  the  inflammatory  symptoms  Iiave 
subsided,  usually  in  the  course  of  the  second  or  third  week.  Loss  of 
tone  in  the  muscles  should  be  combated  by  the  use  of  friction,  electricity, 
and  the  cold  douche,  and  by  the  cautious  administration  of  strychnia. 

Compound  Dislooation  is  always  a  very  grave  accident ;  if  the 
wound  be  small  and  clean  cut,  with  but  little  concomitant  injur}',  an 
attempt  may  be  made  to  save  the  part,  by  eflTecting  reduction,  and  then 
treating  the  case  simply  as  one  of  wounded  joint ;  but  if  there  be  much 
laceration,  and  especially  if  there  be  a  fracture  of  either  or  both  articular 
extremities,  excision  or  amputation  should  be  performed,  according  to 
the  particular  joint  affected,  and  the  extent  of  lesion  present.  As  far 
as  any  general  rule  can  be  given  for  such  cases,  it  may  be  said  that 
excision  should  be  practised  in  the  upper  extremity  and  at  the  hip,  and 
amputation  at  the  knee  and  ankle. 

Complicated  Luxations. — The  complication  of  dislocation  with 
fracture  has  already  been  considered  in  Chapter  XI.  A  graver  compli- 
cation is  rupture  of  the  main  artery  of  the  limb.  This  has  occurred 
in  connection  with  dislocations  of  the  shoulder  and  of  the  knee ;  in 
the  former  situation,  ligation  of  the  subclavian  artery  (after  reduction) 
would  be  indicated,  and  in  the  latter  (as  a  general  rule),  amputation. 
The  consequence  of  non-interference  would  be  the  formation  of  a  dif- 
fused traumatic  aneurism,  which  would  prove  fatal  either  by  hemorrhage, 
or  by  the  supervention  of  gangrene.  Extensive  extravasation  from 
the  rupture  of  smaller  vessels  may,  however,  occur,  and  may  usually 
be  successfully  treated  by  the  enforcement  of  rest  and  the  use  of  evapo- 
rating lotions.  Paralysis  from  compression  or  rupture  of  nerve  trunhs 
is  occasionally  met  with  as  a  complication  of  luxation,  and  is  to  be 
treated  b}'  the  use  of  friction,  electricity,  etc 

Old  Dislocations. — The  reduction  of  old  dislocations  is  attended 
with  more  difficulty,  and  likewise  with  more  risk,  than  the  reduction  of 
recent  dislocations.  The  increased  difficulty  is  due  to  the  permanent 
contraction  and  structural  changes  which  occur  in  the  muscles,  to  the 
; abnormal  adhesions  which  form  between  the  displaced  bone  and  the 
parts  with  which  it  is  in  contact,  and  to  the  changes  which  have  already 
been  described  as  taking  place  in  the  articular  surfaces  themselves.  The 
increased  dangers  which  attend  efforts  at  reduction  in  these  cases  are 
dependent  on  the  same  morbid  changes:  among  the  accidents  which 
have  occurred  under  these  circumstances,  may  be  enumerated  laceration 
of  the  skin  and  subcutaneous  tissues,  rupture  of  muscles  in  the  neigh- 
borhood of  the  dislocated  joint,  deep-seated  inflammation  and  suppura- 
tion around  the  joint,  rupture  of  arteries,  veins,  or  nerves,  fracture  of 
the  displaced  bone  or  of  neighboring  bones,  and  fin  all}'  avulsion  of  the 
entire  limb,  as  happened  in  a  remarkable  case  reported  by  Ou^rin. 
Hence,  while  greater  force  is  required  in  the  treatment  of  these  cases 
than  in  that  of  recent  luxations,  the  employment  of  such  force  is  always 
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BLendcil  irith  considerable  rhk.  Even  matiipiilation  without  extension 
mot  fre^  from  danger — for  the  displaced  Ijoiie  may,  in  its  new  position, 
ikTe  acquired  adhesions  to  the  main  artery  or  vein,  rupture  tif  whieh, 
act  of  reduction,  would  probably  cause  serious,  if  not  fatal, 

Hjble  to  fix  any  definite  period  beyond  which  reduction 
attempted  in  cases  of  old  dislocation.  Dr.  Nathan  Smith 
kI  ii  luxation  of  the  shoulder  nearly  a  year  after  the  accident,  and 
iSom  of  the  hip  have  been  reduced  Ivy  Dr.  Ulackman,  and  liy  Dr. 
'^fmnh,  of  New  Orleant*,  at  periods  respectively  of  six  and  nine  months 
iftcTthc  reception  of  the  injury.  Even  if  the  attempt  at  reduction  fail, 
tbe  »argeon'B  manipulations,  if  practised  with  caution  and  gentleness, 
Lnij  be  of  ficrvice  in  increasing  the  mobility  of  tlie  limb,  and  thus  adding 
lltBOaefulness  in  its  abnormal  position.  Hence,  in  a  case  of  disloca- 
■  of  several  months-  standing,  provided  the  effort  were  warranted 
i-aral  condition  of  the  patient,  I  ahould  recommend  an  attempt 
uucnoii,  undertaken,  of  course,  with  the  extreroest  caution  and 
The  patient  should  be  thoroughly  relaxed  by  ana?sthesia,  and 
aipnlation  and  moderate  extension  then  employed,  so  as  to 
[itMeh  or  slowly  sever  an}'  morbid  adhesions,  and  allow  the  displaced 
to  be  gradually  brought  into  its  proper  position ;  or  the  elastic 
l»Uiision  recommended  by  Dr.  Davis  might  be  resorted  to,  and  would 
IcMUinly  be  worthy  of  a  trial  in  the  event  of  other  meanii  failing. 

SuhaitaneoiiM  Di virion  of  Muscles^  Tendons,  and  Ligaments  was  pro- 
rpoid  by  Diefl'enbach  as  a  preparatory^  measure  in  the  treatment  of  old 
|iliilocitions:  and  by  this  plan  that  surgeon  succeeded  in  eflfecting  reduc- 
itioi^ in  jica!»u  of  luxation  of  the  buuierus  of  two  years*  standing.  In  the 
'i  of  others,  however,  the  operation  has  not  l>een  successful,  while 
(tl bi  Occasionally  given  rise  to  extensive  suppuration  and  sloughing. 

Tftntmer^  of  Acrulents  occurrinfj  during  Attempts  at  Reduction  of  Old 

lPidocttii<m8* — If  SI  fracture  occur  in  the  effort  to  reduce  an  old  disloca- 

,  the  attempt  siiould  be  at  once  discontinued,  and  the  broken  bone 

1  IB  snch  a  position  as  to  favor  union.     The  ruptur*^  of  an  im- 

,  such  as  the  pectoralis  major,  would  likewise  oblige  the 

-ist  from  further  efforts  at  reduction.    Rupture  of  the  main 

1^,  with  formation  of  a  traumatic  aneurism,  is  a  very  grave  accident 

•ben  ot'curring  under  these  circumstances  ;  it  has  been  chiefly  met  with 

|i«  Ihfi  case  of   the  axillarj"  artery,  in  connection  with  dislocation  of 

|*bi  hatnerus*     There  are  two  courses  open  to  the  surgeon  in  dealing 

I^ltbfioch  a  ca.se,  viz.,  to  ligatc  the  subclavian,  or  to  resort  to  the  '^old 

'  •ptntjon/'  laying  ojieu  the  sac,  and  tying  the  vessel  above  and  below 

*^  point  of  rupture.     The  latter  course  would  probably  be  the  safest 

^■'^tiieae  ctrcmnstances,  the  case  herein  di^ering  from  one  of  arterial 

'Vptlift  aodCMopuiying  rerent  dintocation  (see  p.  274);  there  the  effect  of 

*fc*"'   "  iiion*'*  would  be  to  convert  the  injury  into  a  compound 

'■*»'  worst  kind,  whereas  in  an  old  dtHhteation  the  connection 

•*ii  would  be  less  direct  (from  the  effects  of  inflammatory 

•^•'i  r  pro8i>ccts  of  the  operation  proportionably  better.     Liga* 

"••of  the  iubclavian  has  been  resorted  to  four  times  under  these  circum- 

••ttOftt,  with  a  Bucc^**ful  issue  in  only  one  case.     Aisahion  of  the  limh^ 

••flocaiTed  io  Go^riQ^a  case,  would,  of  coarse,  require  immediate  ampu- 

I^UioIogioal  and  Congenital  Dislocations.— In  the  treatment 
^tlMttcsaes  there  ia  usually  not  so  much  ditHculty  in  effevting^  as  in 
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vjaintaining  reduction,  Gu<?rin,  Brodhurst,  and  others  have  succwi- 
fully  employed  subeutflneous  teuotomy  and  myotomy,  followed  by  con- 
tinued extension,  in  the  treatment  of  congenital  luxations,  and  the^Utte 
treatment  might  be  adopted  in  cases  of  tbe  pathological  variety',  pro- 
vided  no  active  joint  disease  was  present  at  the  time  of  operation.  In 
cases  dependent  on  muscular  paralj^sis^  the  diiliculty  would  be  in  raaiu- 
talniug  reduction,  and  here  external  support  (in  the  form  of  carvdw 
moulded  splints,  elastic  bandages,  or  some  of  the  ingenious  devicei 
which  are  used  in  the  treatment  of  deformities,  and  which  will  be  ber^ 
after  alluded  to)  might  be  usefully  employed. 

SpEcfAL  Dislocations. 

IMslooation  of  the  £iO"wrer  Ja^w  is  a  rare  accident,  oecarrinf 
chiefly  in  early  adult  age,  and  rather  oltener  in  women  than  in  njen.  \l 
is  usually  double  or  hi  lateral^  though  occasionally  one  side  only  ll 
displaced.  The  most  common  cause  of  dislocated  jaw  is  niusfulif 
action,  though  it  may  also  result  from  a  blow  on  the  chin  whik  Ihu 
mouth  is  open,  or  from  other  forms  of  violence,  such  as  the  fonlhk 
introduction  of  a  foreign  body  into  the  mouth,  or  the  extraction  of 
teeth.  When  the  mouth  is  opened,  the  maxillary  condyles  ride  forwards 
upon  the  articular  eminences  of  the  temporal  bones,  and  a  very  sliglit 
degree  of  force  is  then  necessary  to  make  them  slip  still  further  forward* 
into  the  zygomatic  fosste,  thus  producing  dislocation.     The  contraction 

of  the  external  pterygoid  muscles,  »nd 
Fig.  137,  perhaps  of  some  fibres  of  the  masseiera^ 

is  thus  quite  sufficient  to  produce  luxi- 
tion  when  the  mouth  is  widely  o[)eDe<lt 
the   tonic   contraction    of   the  sam* 
muscles,  combined  with  the  position 
of  the  coronoid  processes  (which  catc^ 
against   the  malar  bones),  being  tU^ 
/  '^P^  J^l^^l^E  principal  obstacles  to  reduction. 

i^J  L  ''^-^I^^^^D  Sijmpfoms. — The    symptoms    of    ^  j 

^^\  l^^^^Bf  recent  dislocation  of  the  jaw  are  sulfi^i 

^  .^m        jBS^  ciently  obvious.    There  is  prominenc^i 

>     ^^^K        ^tSIS^^^  ^^  ^^^^  chin,  the  mouth  being  widel  V'l 

■     -^^^"^         sw^af  1  ..  open,  and  the  jaw  almost  immovable  Wi 

there  is  likewise  a  marked  depressiol^l 

over  the  seat  of  the  articulation,  will*! 

a  slight  fulness  anteriorly*    In   uni-" 

lateral  dislocation  the  jaw  usually  ifi^ 

clines  to  the  opposite  side — a  symp-" 

_^  torn  which   serves  for  the  di^gnosi^ 

/^Z^  i! '  ^         between   luxation    and   fracture,  bu  1 1 

'       '  (\  which,  according  to  Hey  and  R.Smitli^  I 

noabio  dinioemtion  of  tiie  Inferior  maxilla.       IS  not  always  present.     There  is  genir- 

rally,  but  not  always,  pain ;  the  patieu  «* 
speaks  and  swallows  with  difficulty;  and  there  is  a  constant  flow  of  saUvi*  , 
from  the  mouth. 

Progiiosii^ — Even  if  the  dislocated  jaw  be  unreduced,  the  patient; 
gradually  acquires  considerable  use  of  the  part,  and  is  ultimately  abl^ 
to  close  the  mouth,  chew,  swallow,  and  talk — nrnch  less  inconvenieDC^ 
being  felt  from  the  displacement  than  would  at  first  be  supposed, 
Kcduction  in  a  recent  case  is  easily  accomplishedj  and  has  even  been 
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(by  Donovan)  more  than  three  moiitlis  after  the  reception  of 
il||Qrir<     Sometimes  the  ligaments  are  left  permanently  weakened, 
of  the  part  being  painful,  and  the  joint  liable  to  a  reproduction 
Ldislocation. 

iment. — Reduction  is  effected  by  disengaging  the  coronoid  pro- 
\  from  the  malar  bones,  and  the  condyles  from  the  /.ygomatic  fossre, 
rprotfiing^  the  chin  upwards,  while  a  fQlcrum  is  placed  upon  or  behind 
molar  teeth.  The  surgeon,  standing  behind  the  patient,  whose  head 
htapported  od  the  ojierator^s  chest,  may  use  his  thuitib  (protected  by 
l|kioeQf  leather  or  folded  towel)  as  a  fulcrum,  pressiug  the  angles  of 
I  j»w  downwards,  while  he  elevates  the  chin  with  his  fingers;  or 
^  of  cork  or  wood  may  be  used  as  a  fulcrum,  in  which  case  they 
dd  be  provided  with  strings  to  facilitate  their  withdrawal.  N<?laton 
iim«uds  simply  pushing  the  coronoid  processes  backwards  with  the 
fcttmbs, api)Hed  either  from  within  the  mouth,  or  from  without.  In  any 
t*)f  iliflieulty,  one  side  might  be  reduced  at  a  time,  taking  care  while 
ftipulaling  the  second,  not  to  reproduce  the  luxation  of  the  first. 
Mthc&'m  is  not  usually  required  in  these  cases,  though  there  would 
^particular  objection  to  its  emploj^mcnt,  if  it  were  ihoiight  desirable. 
tp&diiction,  the  part  should  be  supported  for  at  least  a  week  or  ten 
Ikr  means  of  a  four-tailed  sling  or  other  suitable  Imndage. 

rfion  0/  the  Jaw, — Under  this  name,  Sir  Astley  Cooper  has 

[  a  pecnliar  condition,  met  with  chiefly  in  those  of  relaxed  and 

I  moflcnlar  frame,  which  is  supposed  to  depend  on  the  condyles 

fin  front  of  the  inter*articular  cartilages,  and  thus  rendering  the 

rtiaporarily  immovable.     Whatever  be  the  true  nature  of  this  affec- 

Q,  it  i§  undoubtedly  accompanied  by  relaxation  of  the  articular  liga- 

fttft, which  allow  the  condyles  to  slip  about  during  the  act  of  chewing, 

I  often  producing  a  clacking  sound,  which  is  sometimes  audible  at  a 

Pitioce.    The  subluxation,  if  such  it  be,  may  be  bilateral,  or  unilateral 

■ly;  it  is  sometimes  produced  by  the  act  of  opening  the  mouth  widely, 

I  IB  gaping  or  laughing,  but,  in  other  cases,  occurs  without  any  apparent 

_<xciting  eawflie;  it  may  usually  be  reduced  by  the  patient  himself,  by 

lir  V  sideways,  or  by  lifting  the  chin  slightly  upwards,   Some- 

iition   appears  to  depend  on  spasm   of  the  muscles  of 

itioo,  when  it  may  be  made  to  disappear  by  friction  over  the 

1  part*     Tonics  should  be  given,  if  the  general  condition  of  the 

I  appears  to  indicate  their  use,  and  the  recurrence  of  the  displace- 

,        majT  be  prevented  by  wearing  a  sling,  held  In  place  by  clastic 


Ryoid  Bone. — Caai^  of  dislocation  of  this  bone  have  been  recorded 
^l»f,  Rifdi'j,  of  South  Carolina,  and  by  Br.  Gibb,  of  London:  the  Ireat- 
1*^  con»iata  in  throwing  back  the  head,  depressing  the  lower  jaw,  and 
ptthiftg  the  luxated  bone  into  position. 

Sibc  ini,  and  Pelvis. — Dislocations  of  the  Ribs  are  described 

••oci:  (>er  at  thc'ir  vertebral  articulations,  or  at  the  junction  of 

^T  oostal  cartibkgea*  The  symptoms  would  be  much  the  same  as  those 
^fricturo  in  the  same  localities,  except  that,  of  course,  crepitus  would 
*■  Owning,  The  trcaiment  would  be  the  same  as  for  fracture.  Dislo- 
'■tailor  rather  diaataaea  of  the  Sternum  and  Felvii^  were  referred  to 
^Mntdloa  with  (husturea  of  those  parts. 
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Clavicle. — The  clavicle  is  more  frequently  dislocated  at  the  acromial 
than  at  the  sternal  end,  the  former  injury  occurring,  according  to 
Hamilton,  about  four  times  as  often  as  the  latter. 

Dislocation  of  the  Sternal  End  of  the  Clavicle  usually  results  from  in- 
direct violence,  and  is  almost  always  in  afortvard  direction.  Dislocation 
backwards^  however,  occasionally  occurs,  and  sometimes  gives  rise  to 
troublesome  dyspnoea  or  d3'sphagia,  from  pressure  on  the  trachea  or 
cesophagus,  or  to  cerebral  congestion,  from  pressure  on  the  cervical  veins* 
In  a  few  instances,  the  displacement  has  been  in  an  uj^ward  direction. 
The  diagnosis  of  tliesc  cases  is  usually  eas}',  the  subcutaneous  position 
of  the  clavicle  rendering  the  deformity  very  apparent.  Reduction  can 
commonly  be  effected  without  much  difficult}',  by  placing  the  knee  against 
the  spine,  and  drawing  the  shoulders  outwards  and  backwards,  but  the 
displacement  is  exceedinglj^  apt  to  be  reproduced.  The  apparatus  most 
generally  applicable,  consists  in  a  compress  over  the  projecting  end  of 
the  clavicle  (in  cases  of  forward  or  upward  displacement),  held  in  posi- 
tion by  adhesive  strips,  or  by  an  elastic  band  passing  under  the  groin 
and  perineum,  the  shoulder  and  arm  being  fixed  as  in  a  case  of  fractured 
clavicle.  In  case  of  backward  dislocation,  the  compress  should  l)e 
omitted,  the  shoulders  being  simply  drawn  backwards  by  a  figure-of-8 
bandage,  or  some  similar  contrivance.  Though  the  deformity  in  these 
cases  (especially  when  the  displacement  is  forwards  or  upwards)  is 
seldom  entirel}'  overcome,  3'et  the  utility  of  the  limb  does  not  appear  to 
be  materially  diminished  by  the  accident.  In  one  or  two  cases  of  back- 
ward dislocation,  the  pressure  effects  have  been  so  serious,  as  to  induce 
the  surgeons  in  attendance  to  resort  to  excision  of  the  displaced  portions 
of  bone. 

Tlie  Outer  End  of  the  Clavicle  is  usually  dislocated  in  an  upward  direc- 
tion, resting  upon  the  margin  of  the  acromion  process ;  the  accident 
results  from  indirect  violence,  and  the  nature  of 
the  case  is  usually  apparent,  though,  if  there  be 
much  swelling,  it  ma}'  be  mistaken  for  a  downward 
dislocation  of  the  humerus.  Occasionally  the 
acromial  end  of  the  clavicle  is  displaced  downward^^ 
by  direct  violence,  such  as  the  kick  of  a  horse ; 
and  dislocation  under  the  coracoid  process  has 
been  described,  though  the  cases  on  record  are 
somewhat  apocryphal.  Dislocation  of  the  acromial 
end  of  the  clavicle  may  be  commonly  reduced 
without  much  difficulty,  though,  as  in  the  case  of 

W  luxation  of  the  sternal  end,  reduction  can  be 
rarely  maintained.  The  after-treatment  would  be 
the  same  as  for  fractured  clavicle,  with  the  addi- 
tion of  a  firm  compress,  held  in  place  by  adhesive 
strips:  although  the  deformity  can  be  seldom  en- 
tirely removed,  the  motions  of  the  limb  are  less 
interfered  with  than  might  be  anticipated. 


Fig.  138. 


Dislocation  of  the  clavicle 
on  the  acromion. 


Scapula. — Under  the  name  of  dislocation  of  the  scapula,  systematic 
writers  describe  a  projection  of  the  inferior  angle  of  this  bone,  due 
either  to  its  escape  from  beneath  the  edge  of  the  latissimus  dorsi  muscle, 
or  to  great  relaxation  of  the  fibi*cs  of  that  muscle  or  of  the  serratus 
magnus :  the  symptoms  consist  in  the  deformity,  which  is  obvious,  with 
some  pain  and  weakness  of  the  corresponding  upper  extremity.  The 
treatment  would  consist  in  the  application  of  external  support,  with  the 
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liiiUlrmtioD  of  tonics,  and,  perhaps,  the  ondermic  use  of  strychnia^ 
— — -Tiemied  by  Erichseu. 

IXtUlocations  of  the  Shoulder.— The  head  of  the  humorus  may  be 
Eted  (lownwarfU^  forwarrls^  or  bad  wards, 

ion  Downwards^  or  into  the  axilla  ( Subglenoid  Dislocation)^  is 

doe  to  direct  violence,  such  as  a  blow  on  the  upper  and  outer 

Lof  the  humerus,  though  it  is  occasionally  caused  by  indirect  force, 

iwa  fail  on  the  hand  or  elbow,  tiie  arm  being  abducted  at  the  nio- 

Bl of  injury.    Ja  other  cases  the  dislocation  is  produced  by  muscular 

Fig.  139. 


Dlftlocfttioa  <»r  lite  Itnoiflnia  dovswrnrdi,  Into  ihm  kzUU.    (Bubglftnold.) 

•cuoij,  tiie  bead  of  the  bone  being,  as  it  were,  puUed  out  of  its  socket. 
lAtkitdialoc»tion,the  head  of  the  bone  rests  beiow  and  slightly  in  front 
•ftbe  glenoid  cavity  of  the  scapula,  Iwing  pressed  forwards  by  the  ten- 
w  of  the  triceps  muscle;  the  capsular  ligament  is  widel}'  torn,  the 
l^bead  of  the  biceps  often  ruptured  or  detached,  and  the  supra-  and 
"fii^ftpinatas,  subscapularis,  coraeo-brachialis,  and  deltoid  inusdes  much 
*'*Mj«d  and  sometimes  lacerated,  while  the  axillary  vessels  and  nerves 
•** compressed.  The  symploms,  in  a  recent  case,  are  usuall}^  obvious; 
if,  beneath  the  acromion  process,  a  marked  depression,  which  can 
ly  be  seen  as  well  as  felt,  the  arm  i*  lengthened  by  nearly  an 
I*  Jiad  the  head  of  the  humerus  can  be  felt  in  the  aj^ilia,  esi}ecially 
tl»e  elbow  is  lifted  away  from  the  body.  The  arm  is  kept  some- 
it  ibducted,  and  pain  is  developed  by  pressing  the  elbow  to  the  side ; 
^  ejinnot  be  placed  on  the  opposite  shoulder  when  the  elbow  is 
w'f  with  the  chest.  The  diagnosis  in  a  recent  case  is  thus  naually 
vhen  swelling  and  inflammation  have  occurred,  it  l>ecotnes 
f  not  occasionally  impossible,  to  be  again  simplified  upon 
|^*ubfidcnce  of  the  inflammatory  condition.  Hence,  although  by  a 
^ystejnatic  examination,  the  true  nature  of  the  injury  may 
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almost  always  be  eventually  determined,  the  sargeon  should  hesitate 
before  criticizing  another  practitioner,  for  a  mistake  which  may  have  been 
unavoidable  under  different  circumstances.  The  prognosis  should  be 
somewhat  guarded :  although  reduction  is  usually  effected  without  diffi- 
culty, yet  the  arm  not  unfrequently  remains  permanently  weakened,  par- 
tially anchyloscd,  or  paralyzed  from  injury  to  the  axillary  plexus  of 
nerves.  A  certain  degree  of  deformity  may  also  remain  in  spite  of 
reduction,  the  head  of  the  humerus  projecting  anteriorly,  probably  on 
account  of  displacement  or  rupture  of  the  long  head  of  the  biceps  muscle. 
The  laceration  and  stretching  of  the  capsular  ligament  leave  the  joint 
predisposed  to  a  recurrence  of  the  dislocation. 

Dislocation  Forwards. — Of  this  form  of  dislocation  there  are  two 
varieties,  the  Subcoracoid  and  the  Subclavicular:  the  latter  may  be  con- 
sidered as  an  aggravated  condition  of  the  former,  which  was,  indeed, 
described  by  Sir  Astley  Cooper  as  a  partial  luxation.  As  the  names 
imply,  the  head  of  the  humerus,  in  these  injuries,  rests  beneath  the  cora- 
coid  process,  or  beneath  the  middle  of  the  clavicle.  These  luxations, 
which  more  often  result  from  indirect  than  from  direct  violence,  are  ac- 
companied by  a  great  deal  of  muscular  and  ligamentous  laceration,  and 
are  attended  with  even  more  pain  than  the  dislocation  into  the  axilla. 
The  symptoms  are  much  the  same  as  those  of  the  downward  luxation, 

Fig.  140. 


Sabcoraooid  Inzation  of  the  hameras. 

except  that  the  axis  of  the  arm  is  even  more  altered,  and  that  the  head 
of  the  bone  can  be  felt  in  a  different  position.  The  subcoracoid  is  more 
often  met  with  than  the  subclavicular  dislocation,  and  is  said  by  Mr. 
Flower,  and  .others,  to  be  the  most  common  form  of  luxation  of  the 
shoulder-joint.  Reduction  appears  to  be  more  difficult  in  cases  of  for- 
ward than  of  downward  dislocation ;  at  least  there  are,  according  to 
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Hamflton,  proportionably  more  cases  recorded  of  unreduced  luxation  of 
the  former,  than  of  the  latter  injury. 

Dislocation  Backwards  (Subspinous  Luxaiion)  is  a  rare  accident,  there 
being  probably  not  more  than  twenty  or  thirty  cases  of  it  on  record ;  it 
is  usually  caused  by  indirect  violence  or  by  muscular  action,  and  differs 
in  its  symptoms  from  the  dislocations  already  described,  in  that  the 
elbow  is  brought  forwards,  instead  of  backwards,  while  the  head  of  the 
bone  can  be  felt  more  or  less  distinctly  beneath  the  spine  of  the  scapula. 
Reduction  has  usually  been  effected  without  much  difficulty  in  these 
cases,  but  in  one  instance,  mentioned  by  Cooper,  it  was  impossible  to 
maintain  the  reduction,  on  account  of  rupture  of  the  subscapularis 
muscle. 

Partial  Dislocation. — Under  this  name  has  been  described  an  injury, 
which  appears  to  consist  in  a  rupture  or  displacement  of  the  long  head 
of  the  biceps  muscle,^  allowing  the  head  of  the  humerus  to  project  ante- 
riorly, rather  than  in  any  positive  luxation  of  the  bone  itself.  As 
already  mentioned,  this  condition  occasionally  remains  after  the  reduc- 
tion of  an  ordinary  downward  or  forward  dislocation. 

Treatment  of  Dislocations  of  the  Shoulder. — The  subglenoid  and  the 
subcoracoid  dislocations  may  be  reduced  by  the  same  means,  while  the 
subspinous  and  subclavian  varieties  require  slight  modifications  in  the 
direction  in  which  the  force  is  applied.  Thus,  in  the  luxation  beneath 
the  clavicle,  the  head  of  the  bone  should  be  first  drawn  downwards,  out- 
wards, and  subsequently  backwards,  so  as  to  clear  the  coracoid  process, 
while  in  the  subspinous  dislocation  extension  should  be  made  down- 
wards, outwards,  and  subsequently  forwards.    A  great  many  different 

Fig.  141. 


Redaetlon  of  dUlocated  shoalder-Joint,  bj  the  foot  la  the  axilla. 

plans  have  been  devised  for  the  reduction  of  dislocations  of  the  shoulder, 
bat  they  may  all  be  classified  in  four  divisions,  as  aiming  to  effect  their 
object,  1,  by  extension  and  counter-extension  alone;  2,  by  leverage  alone; 

'  This  inward  displacement  of  the  biceps  tendon,  which  Soden  and  others  have 
onnsider^  traumatic,  is  believed  by  Canton  to  be  due  to  the  existence  of  chronio 
rtieumatic  arthritis,  which  may  or  may  not  be  the  result  of  injury. 
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3,  by  a  combination  of  these  methods;  and  4,  by  manipulation,  in  its 
technical  sense  (see  page  273). 

I.  Extension  may  be  made  (I)  more  or  less  downwards^  sls  in  Cooper'a 
method  (Fig.  141),in  which  counter-extension  is  made  by  the  heel,  or  rather 
the  foot,  in  the  axilla;  as  in  Skey's  method,  in  which  the  heel  is  replaced 
by  an  iron  knob ;  or  as  in  Hamilton's  plan,  in  which  the  scapula  is  fixed 
by  the  ball  of  the  foot,  placed  against  the  acromion  process;  (2)  it  may  be 
made  outwards^  as  recommended  by  Malgaigne;  or  (3)  it  may  be  made 
upwards^  as  directed  by  White,  of  Manchester,  Mothe,  and  others,  the 

Fig.  142. 


Redaction  of  dislooated  shoulder  bj  White's  and  Motbe*s  method. 

scapula  being  then  fixed  by  the  foot  or  hand  placed  above  the  acromion 
process.  The  latter,  though  painful,  is  probably  the  most  efficient  of 
any  of  the  methods  which  professedly  act  by  extension  and  counter- 
extension  alone. 

2.  Leverage — The  arm  may  be  simply  used  as  a  lever,  to  pry  the 
head  of  the  bone  into  its  place  over  a  fulcrum  placed  in  the  armpit,  as 
in  Sir  Astley  Cooper's  method  with  the  knee  in  the  axilla. 

3.  Extension  and  leverage  combined  are,  I  think,  more  effectual  than 
either  method  separately.  The  plan  which  I  am  in  the  habit  of  employ- 
ing, in  these  cases,  is  essentially  that  which  was  described  by  Dupuytren, 
as  a  modification  of  Mothe's  method,  and  which,  according  to  Bromfield, 
was  in  common  use  in  his  day;  it  consists  in  placing  the  patient, 
thoroughly  etherized,  in  a  supine  position,  and  then,  having  drawn  the 
arm  directly  upwards,  bringing  it  down  fully  extended  in  a  broad  sweep 
over  an  assistant's  fist,  placed  in  the  axilla  to  act  as  a  fulcrum — the 
scapula  being  at  the  same  time  steadied  from  above  by  the  assistant's 
other  hand.  By  this  plan  I  have  succeeded  in  reducing  dislocations  of 
the  shoulder,  which  had  defied  prolonged  efforts  made  in  other  ways, 
and,  indeed,  have  as  yet  never  failed  in  efiecting  reduction  in  a  recent 
case.  The  same  principle,  that  of  extension  combined  with  leverage,  is 
involved  in  the  methods  recommended  by  Sir  William  Fergusson  and  by 
Prof  N.  R.  Smith,  of  Maryland,  in  which,  however,  the  force  is  applied 
through  the  medium  of  extending  lacs  or  bands.  The  peculiarity  of 
Prof.  Smith's  method  is  that  counter-extension  is  made  from  the  oppo- 
site wrist,  so  as  to  insure  the  fixation  of  the  scapula,  by  provoking  the 
contraction  of  the  trapezii  muscles. 

4.  Manipulation, — The  reduction  of  dislocations  of  the  humerus  by 
manipulation  alone  has  been  practised  by  various  surgeons,  among 
whom  may  be  mentioned  La  Cour  and  Sir  Philip  Crampton,  but  the 
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credit  of  reducing  the  plan  to  a  system,  and  of  prominently  bringing  it  to 
the  notice  of  the  profession,  in  this  country  at  least,  is,  I  believe,  due  to 
Prof.H.  H.  Smith,  of  this  city,  whose  method  consists  in  first  converting 
the  luxation  (if  it  be  either  forwards  or  backwards)  into  the  ordinary 
downward  or  subglenoid  variety,  and  then  proceeding  as  follows:  "Ele- 
vate the  elbow  and  arm  as  high  as  possible,  and  flex  the  forearm  at 
right  angles  with  the  arm,  thus  relaxing  the  supra-spinatus  muscle. 
Then  using  the  forearm  as  a  lever,  rotate  the  head  of  the  humerus  up- 
ward and  forward,  so  as  to  relax  the  infra-spinatus,  carrying  the  rotation 
as  far  as  possible,  or  until  resisted  by  the  action  of  the  subscapularis 
muscle,  keeping  the  forearm  for  a  few  seconds  in  its  position  with  the 
palm  of  the  hand  looking  upward;  then  bring  the  elbow  promptly  but 
steadily  down  to  the  side,  carrying  the  elbow  towards  the  body,  and 
keeping  the  forearm  so  that  the  palm  of  the  hand  yet  looks  to  the  sur- 
geon. Then  quickly  but  gently  rotate  the  head  of  the  humerus  upward 
and  outward  by  carrying  the  palm  of  the  hand  downward  and  across 
the  patient's  body,  and  the  bono  will  usually  be  replaced."^ 

After  reduction,  the  arm  should  be  fastened  to  the  side  and  supported 
with  a  sling,  for  a  week  or  ten  days,  so  as  to  allow  time  for  repair  of 
the  lacerated  ligaments. 


Fig.  143. 


Dislooations  of  the  Elbow. — Both  bones  of  the  forearm  may  be 
dislocated  at  the  elbow-joint,  or  either  separately.  The  Head  of  the 
Radius  alone  may  be  displaced  for- 
wards, outwards,  or  backwards,  the 
forward  dislocation  being  much  the 
most  frequent,  and  the  cause  of  the 
injury  being  usually  a  fall  on  the 
hand,  though  the  luxation  may  occa- 
sionally result  from  muscular  action. 
The  head  of  the  bone  can  ordinarily 
he  felt  in  its  abnormal  position,  and 
the  diagnosis  can  thus,  unless  there 
he  much  swelling,  be  readily  made, 
^e  forearm  is  kept  in  a  semi-flexed 
position,  and  either  pronated,  or  mid- 
day between  pronation  and  supina- 
tion; any  motion  of  the  part  is  at- 
tended with  great  pain.  Reduction 
ia  to  be  effected  by  making  extension 
and  counter-extension  in  the  direc- 
tion in  which  the  limb  is  found,  the 
displaced  bone  being  at  the  same 
time  firmly  pressed  into  its  proper 
position;  the  arm  should  subse- 
quently be  fixed  on  an  angular  splint, 
^th  a  compress  over  the  head  of  the 
J^ius.  It  is  always  difficult  to 
>naintain  reduction  in  these  cases, 
fnd  reduction  itself  is  occasionally 
'^^poBsihle]  fortunately  the  useful- 
J^w  o(  the  limb  does  not  appear  to 
^  ^teriAlly  impaired  by  the  persist- 
^CBofthe  displacement. 


DlnIocAtloD  of  hctiid  or  rndlas  forwards ;  ex- 
ternal appearance  of  limb. 


Packard's  Minor  Surgery,  p.  204. 
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The  Ulna  alone  may  be  displaced  backwards,  as  the  resnlt  of  a  fall  on 
the  hand,  the  olecranon  then  projecting  behind  the  condyles  of  the 
humerus,  while  the  head  of  the  radius  can  be  felt  in  its  proper  position. 
The  elbow  in  such  a  case  would  be  flexed  at  a  right  angle,  and  the  fore- 
arm twisted  inwards  and  pronated.  Reduction  may  be  effected  by  Sir 
Astley  Cooper's  method  of  flexing  the  elbow  over  the  knee ;  b^*^  extension 
and  counter-extension,  combined  with  direct  pressure  upon  the  olecranon; 
or  (as  recently  recommended  by  Dr.  Waterman,  of  Boston)  by  extend- 
ing the  forearm  on  the  arm  beyond  a  straight  line,  thus  using  the  ulna 
as  a  lever  of  the  second  order  (the  olecranon  being  the  fulcrum),  to  bring 
the  coronoid  process  over  the  condyles,  into  its  proper  place. 

Both  Bones  of  the  Forearm  may  be  dislocated  at  the  elbow,  backwards^ 
to  either  side^  or  forwards.    The  dislocation  backwards^  which  is  the 

Fig.  144. 


Dislocation  of  both  booM  of  the  forearm  backwards. 


most  common,  is  usually  caused  by  indirect  violence,  though  occasion- 
ally by  a  direct  blow,  or  by  muscular  action.  Not  only  are  the  bones 
displaced  backwards,  but  they  are  drawn  upwards  by  the  powerful 
action  of  the  triceps  muscle.  The  diagnosis,  if  swelling  have  not 
occurred,  can  usually  be  made  without  difficulty;  the  arm  is  held  in  a 
slightly  flexed  position  (rarely  at  a  right  angle),  and  the  slightest  at- 
tempt at  motion  causes  great  pain;  the  olecranon  and  he^  of  the 
radius  can  be  felt  projecting  backwards,  while  the  condyles  of  the 
humerus  form  a  hard  and  broad  prominence  on  the  front  of  the  arm. 
The  relative  position  of  the  olecranon  and  condyles  is  markedly  altered, 
this  being  an  important  diagnostic  mark  between  dislocation  and  frac- 
ture. Reduction  in  a  recent  case  is  usually  easy,  though  instances  are 
on  record  in  which  failure  has  attended  the  efforts  of  the  most  skilful 
surgeons;  the  prognosis  is  decidedly  unfavorable  as  regards  old  dis- 
locations, though  reduction  has  been  several  times  effected  at  as  late  a 
period  as  six  months  after  the  reception  of  the  injury. 
The  usual  method  of  treatment  is  that  recommended  by  Sir  Astley 
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Redaction  with  the  knee  in  the  bend  of  the 
elbow. 


Cooper,  which  consists  in  forcibly  but  Fig.  145. 

slowly  bending  the  arm  over  the 
knee,  which  is  placed  on  the  inner 
side  of  the  elbow,  so  as  to  press  on  the 
ndiusand  ulna,  separating  them  from 
the  humerus,  and  thus  freeing  the 
coronoid  process  from  its  abnormal 
position  (Fig.  145).  Another  plan  is 
to  forcibly  extend  the  arm  so  as  to 
relax  the  triceps,  making  counter- 
extension  against  the  scapula  (as  ad< 
vised  by  Liston  and  Miller);  or  the 
luxation  may  be  reduced  by  simple  ex- 
tension (Skey),  or  by  extension  com- 
bined with  direct  pressure  on  the  olec- 
ranon, according  to  the  plan  of  Pirrie. 
In  a  child,  or  in  a  person  of  feeble 
moscQlar  development,  reduction  can 
usually  be  effected  without  the  aid  of 
anaesthesia;  prolonged  efforts  at  re- 
duction are,  however,  so  painful,  that 
in  any  case  of  difficulty  an  anaesthetic 
should  be  employed.  Hamilton  re- 
commends, as  a  test  for  reduction,  to 
flex  the  elbow  to  a  right  angle;  if  this 
can  be  done  without  much  pain,  it 
proves  that  reduction  is  complete. 

Lateral  dislocation  of  the  radius  and  ulna  at  the  elbow  is  rarely  com- 
plete^ but  in  the  majority  of  cases  is  partial,  and  in  an  outward  direc- 
tion. The  cause  is  usually  direct  violence.  The  deformity  in  these  cases 
is  so  marked  and  peculiar  as  to  render  the  nature  of  the  injury  unmis- 
takable ;  reduction  may  be  effected  by  making  moderate  extension,  with 
direct  pressure  on  the  displaced  bones,  and  counter-pressure  on  the  lower 
end  of  the  humerus.  Lateral  dislocation  is  sometimes  found  coexisting 
vith  the  ordinary  backward  displacement;  in  dealing  with  such  an  injury, 
the  lateral  luxation  should  be  first  reduced*,  and  the  case  then  treated  as 
one  of  simple  backward  dislocation. 

Luxation  forwards  of  both  bones  of  the  forearm,  without  fracture  of 
^e  olecranon,  is  a  very  i:ftre  accident,  there  being  not  more  than  six  or 
seven  well-authenticated  cases  on  record.  The  injury  appears  usually 
to  have  resulted  from  direct  violence,  and  the  most  striking  symptom  is 
elongation  of  the  forearm,  which  is  in  a  state  of  supination,  the  elbow 
teing  fixed  at  a  right  angle.  Reduction  may  be  accomplished  by  making 
forced  fiexiou, together  with  extension  and  counter-extension,  the  muscles 
^iug  relaxed  by  the  use  of  an  anaesthetic.  In  a  case  recorded  by  my 
colleague.  Dr.  Forbes,  reduction  was  effected  by  simply  flexing  the  fore- 
&nn,  and  then  pressing  it  downwards  and  backwards.  If  the  luxation 
^ere  incomplete,  the  forearm  making  an  obtuse  angle  only  with  the  arm, 
Induction  might  be  accomplished  by  making  forcible  extension. 

Bislooations  at  the  Wrist. — The  Lower  End  of  the  Ulna  may  be 
dislocated  upon  the  radius,  either  forwards  or  backwards.  These  acci- 
dents (which  are  rare)  are  usually  caused  by  muscular  action,  the  dislo- 
cation forwards  being  due  to  violent  supination,  and  that  in  a  backward 
direction  to  violent  pronation.    Reduction  is  easily  effected  by  fixing 
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the  radius,  and  simply  pushing  the  ulna  back  into  place,  the  limb  being 
then  placed  between  anterior  and  posterior  splints.  In  connection  with 
fracture  of  the  lower  end  of  the  radius,  the  backward  dislocation  of  the 
ulna  is  not  uncommon.  The  ligaments  sometimes  remain  permanently 
stretched  after  the  accident,  so  as  to  allow  a  certain  amount  of  mobility 
of  the  ulna,  and  I  have  known  such  a  condition  to  be  mistaken  for  un- 
united fracture  of  this  bone. 

The  CarpuH  may  be  dislocated  upon  the  bones  of  the  forearm,  either 
backwards  or  forwardts.  These  injuries  are,  however,  rarely  met  with, 
and  in  every  case  that  has  been  submitted  to  the  test  of  dissection,  the 
luxation  has  been  found  complicated  with  fracture.  The  usual  cause  of 
either  form  of  dislocation  is  a  fall  on  the  palm,  though  in  a  case  of  back- 
ward displacement  recorded  by  Hamilton,  the  injury  resulted  from  a  fall 
on  the  back  of  the  hand,  the  wrist  being  strongly  flexed.  The  diagnosis 
is  made  by  observing  the  abruptness  of  the  angle  made  by  the  displaced 
bones,  their  relation  to  the  styloid  processes,  and  (if  the  case  is  not 
complicated  with  fracture)  the  absence  of  crepitus.  Reduction  is  easily 
effected  by  extension  and  pressure,  and  there  is  subsequently  no  ten- 
dency to  reproduction  of  the  displacement. 

Individual  Bones  of  the  Carpus  are  occasionally  luxated  in  tihacbward 
direction,  those  bones  which  have  been  found  thus  displaced  being  the 
OS  magnum,  scmilunare  and  pisiform,  to  which  some  writers  add  the 
cuneiform  and  unciform.  The  treatment  would  consist  in  effecting  re- 
duction by  extension  and  pressure,  supporting  the  part  afterwards  with 
splints  and  compresses.  Chisolm  reports  a  case  of  forward  luxation 
of  the  scmilunare,  in  which  excision  of  the  displaced  bone  was  required. 

Hands. — The  Metacarpal  Bones^  especially  those  of  the  thumb,  index 
and  middle  finger,  may  be  dislocated  upon  the  carpus,  the  two  latter 
bones  backwards,  and  the  metacarpal  of  the  thumb  either  backwards  or 
forwards.  Reduction  is  effected  by  extension  and  pressure,  the  hand 
being  afterwards  secured  to  a  straight  splint  with  compresses. 

The  Fingers  may  be  dislocated  at  t]je  metacarpo-phalangcal,  or,  more 
rarely,  at  the  inter-phalangeal  joints.  The  proximal  phalanx  of  the 
thumb  is  not  unfrequently  dislocated  backwards^  reduction  being  some- 
times very  difficult,  owing,  pi'obably,  to  the  head  of  the  metacarpal  bone 
being  caught,  either  between  the  lateral  ligaments,  or  between  the  heads 
of  the  flexor  brevis  muscle.  In  the  treatment  of  these  luxations,  extension 
may  be  made  with  the  ordinary  clove-hitch,  or  with  Dr.  Levis's  ingenious 
apparatus,  or  with  the  '^Indian  puzzle,"  as  recommended  by  Prof.  Hamil- 


Fig.  146. 


LeTis*t  instrnment  applied  to  the  first  finger. 


ton  and  others.  A  better  plan,  perhaps,  is  that  practised  by  Prof. 
Crosb}-,  of  New  Haven,  which  consists,  according  to  Gross,  "  in  pushing 
the  phalanx  back  until  it  stands  perpendicularly  on  the  metacarpal 
bone,  when,  by  strong  pressure  against  its  base,  from  behind  forwards,  it 
is  readily  carried  by  flexion  into  its  natural  position."    In  extreme  cases 
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sobcntaneous  division  of  tlie  resisting  ligaments  or  muscles  may  pos- 
sibly be  required.  Forward  luxation  of  the  thumb  is  more  rarely  met 
with  than  the  injury  last  described,  and  is  to  be  reduced  by  forcibly 
flexing  the  thumb  into  the  palm  of  the  hand.  Dislocations  of  the 
second  phalanx  of  the  thumb,  or  of  the  second  or  third  phalanges  of 
the  fingers,  may  be  reduced  by  simple  extension  and  pressure,  made  with 
the  surgeon's  hands,  or,  if  more  force  be  required,  with  the  apparatus 
of  Dr.  Levis. 

Bialooations  of  the  Hip. — The  subject  of  dislocation  of  the  hip 
has  been  recently  ably  investigated  by  Prof.  Bigelow,  of  Boston,  of 
whose  excellent  monograph  on 

the  subject  I  shall  not  hesitate  Fig.  147. 

to  make  free  use  in  the  following 
pages.    To  understand  the  pa- 
thology  of   these   dislocations, 
and  the  mechanism  of  their  re- 
daction, it  is  necessary  to  turn 
for  a  few  minutes  to  consider  the 
anatomy  of  the  joint,  and  espe- 
cially of  that  portion  of  the  cap- 
sole  which  is  known  as  the  ilio- 
femoral ligament,  or  ligament  of 
Bertin,  and  for  which  Bigelow 
proposes  the  name  of  "  Y  liga- 
ment."   This  ligament  "is  more 
or  less  adherent  to  the  acetabu- 
lar prominence  and  to  the  neck 
of  the  femur;    but  it  will  be 
found,    upon    examination,    to 
take  its  origin  from  the  anterior 
inferior  spinous  process  of  the 
ilium,  passing  downward  to  the 
front  of  the  femur,  to  be  inserted 
fan-shaped  into  nearly  the  whole 
of  the  oblique  'spiral'  line  which 
connects  the  two  trochanters  in 
front, — being  about  half  an  inch 
wide  at  its  upper  or  iliac  origin, 
and    but    little    less  than  two 
inches  and  a  half  wide  at   its 
fan-like  femoral  insertion.    Uere 
it  is  bifurcated,  having  two  prin- 
cipal fasciculi,  one  being  inserted 
into  the  upper  extremity  of  the  anterior  inter-trochanteric  line,  and  the 
other  into  the  lower  part  of  the  same  line,  about  half  an  inch  in  front 
of  the  small  trochanter."     Both  of  these  divergent  branches  remain 
unruptured  in  the  ordinary  dislocations  of  the  hip,  and  their  attach- 
ments must  be  borne  in  mind  in  attempting  reduction  of  the  various 
forms  of  displacement. 

The  head  of  the  femur  may  be  dislocated  in  almost  any  direction ;  but 
there  are  three  forms  of  luxation  which  occur  so  much  oftener  than  the 
others  as  to  be  usually  classed  as  regular  dislocations^  the  other  varieties 
being  called  irregular  or  anomalous.  The  regular  dislocations  arc — 
1,  backwards;  2,  downwards;  and  3,  upicards. 


The  Y  llgRment ;  the  inner  raiieicalns  ii>  known  as 
the  ilio-femoriil  ligament,  or  ligament  of  Bertin. 
(From  Bigelow.) 
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Fig.  148. 


1.  The  Dislocation  Backwards^  or  Ilio-sciatic  Luxation^  presents  two 
principal  varieties,  viz.,  upwards  and  backwards  or  on  the  dorsum  ilii,  and 
backwards  onl^^,  the  dislocation  into  the  ischiatic  notch  of  Sir  Astlej 
Cooper,  or,  which  is  a  better  name,  dorsal  below  the  tendon  (of  the  obtu- 
rator internus),  according  to  Prof.  Bigelow.  These  two  forms  of  luxation, 
taken  together,  probably  embrace  more  than  three-fourths  of  the  whole 
number  of  cases,  Prof.  Hamilton  having  found  that  of  104  cases,  55 
were  on  the  dorsum  ilii,  and  28  into  the  ischiatic  notch.  These  injuries 
usually  result  from  indirect  violence:  thus,  the  dislocation  on  the 
dorsum  may  be  caused  by  any  force  which  produces  great  adduction,  or 
adduction  with  inversion,  the  head  of  the  bone  being  driven  at  the  same 
time  upwards  and  backwards.  A  fall  on  the  outside  of  the  knee,  or  on  the 
foot,  while  the  limb  is  adducted,  or  a  severe  blow  on  the  pelvis,  while  the 
body  is  bent  forwards,  may  each  in  turn  be  a  cause  of  this  dislocation. 
The  etiology  of  the  ischiatic  form  of  luxation  is  much  the  same,  except 
that  it  is  more  apt  to  occur  when  the  thigh  is  flexed 
at  a  right  angle  upon  the  body,  the  force  then  driv- 
ing the  head  of  the  bone  more  directly  backwards, 
than  backwards  and  upwards.  The  symptoms  of 
these  forms  of  dislocation  are  usually  well  marked. 
There  is  shortening  of  the  affected  limb,  varying 
fVom  about  half  an  inch  in  the  dislocation  below  the 
tendon,  to  one,  two,  or  even  thi*ee  inches  in  that  on 
the  dorsum  ilii.  Inversion  is  present  in  both  varie- 
ties, though  most  marked  in  the  ordinary  dorsal 
luxation.  The  hip  itself  is  altered  in  shape ^  the 
trochanter  being  unduly  prominent,  and  thrown 
forwards,  while  the  head  of  the  femur  can  often  be 
felt  rotating  in  its  abnormal  position.  The  axis  of 
the  limb  is  distorted,  the  thigh  of  the  affected  side 
crossing  the  other  at  its  lower  third  in  the  dorsal 
dislocation,  and  just  above  the  knee  in  the  ischiatic 
variety  ;*  in  the  former  case  the  foot  of  the  affected 
limb  rests  on  the  instep  of  the  sound  side ;  in  the 
latter,  upon  the  ball  of  the  great  toe. 

The  diagnosis  has  to  be  made  from  sprain  and 
from  fracture.  From  sprain  the  case  can  be  dis- 
tinguished by  careful  examination  and  measure- 
ment, the  patient  being  etherized  so  as  to  obviate 
spasmodic  muscular  resistance.  If  the  limb  can 
be  readily  everted,  the  case  is  not  one  of  luxation. 
From  ordinary  non-impacted  fracture^  a  dislocation  can  be  distinguished 
by  the  fact  that  in  the  former  there  is  mobility,  crepitus,  and  cversion ; 
in  the  latter^  immobility,  no  crepitus,  and  inversion.  From  the  rare  cases 
of  impacted  fracture  vnth  inversion^  the  diagnosis  is  more  difiScult,  but 
may  be  made  by  observing  that  in  such  cases  the  trochanter  is  flattened, 
and  the  head  of  the  bone  still  rotates  in  its  socket,  while  in  dislocation 
the  trochanter  is  unduly  prominent,  and  the  head  of  the  bone  can  be  felt 
beneath  the  gluteal  muscles. 

\  According  to  Bigelow,  in  the  ischiatic  variety  (dorsal  below  the  tendon),  the 
axis  of  the  luxated  limb  is  more  changed  than  in  the  ordinary  dorsal  variety,  cross- 
ing the  sound  limb  sometimes  at  a  point  as  high  as  the  middle  of  the  thigh.  The 
fact  appears  to  be  that  the  distortion  varies  according  to  the  position  of  the  head  of 
the  bone  at  the  moment  of  examination,  these  varieties  of  dislocation  being  readily 
interchangeable,  and  the  exact  position  of  the  bone  ditfering  in  different  cases. 


Backward  dislocation    of 
hip ;  extornal  appearances. 
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lion  of  Backward  Dislocations, — ^The  capsular  ligament  is  iisu- 

Iftcerated  in  these  injuries,  except  at  its  anterior  part,  where 

ed  by  what  has  been  already  described  as  the  Y  ligameut* 

mum  teres  abo,  is  U8uany,though  not  necessarily,  torn  in  these 

IS,    The  attachments  of  the  Y  ligament  are  eueh  that  extension 

sHjm  of  the  axis  of  the  body,  can  only  effect  reduction  by  violent 

"or  rupture  of  that  ligament;    hence,  the  first  step  in  any 

method  of  treatment,  consists   in  jlexing  the  thigh  upon  the 

^maf  to  relajj  the  ilio-/ent>oral  or  1' ligament.     The  acknowledged 

d1'  attends  reduction  of  the  ischiatic  variety  of  this  luxa- 

iis  ^  :,hown  by  Bigelow),  not  to  the  head  of  the  bone  being 

I  ia  the  viatic  notch,  but  to  its  being  lixcd  behind  and  below  the 

(Inn  of  the  obturator  internus  muscle,  which  separates  it  from  the 

,  and  which  renders  reduction,  by  extension  iti  the  line  of  the 

-,^.  >sjt  impossible.    By  Hexing  the  thigh  on  the  pelvis,  the  head  of 

Fig.  149. 


^■*nr441«loeBttiia  ;  r«daetloa  hj  rotmilos;  lbs  ttmb  bs*  been  fi«z«(l  nod  ihdDet«d«  and  U  rtiii&lBt 
m\f  u tffrt  H,  i*i  ntH/dcr  tlit  a«t«r  branch  of  tb«  Y  liftmonl  teuM  bf  rotftUoo.    (Prom  Bigelov.  f 

*<^  femur  i§  unlocked  from  the  grasp  of  the  obturator  tendon,  and  the 
Jtuiiioii  is  then  as  easily  reducible  as  one  on  the  dorsum  ilii.  The  Y 
iijpmeot  being  relaxed  by  flexing  the  thigh  on  the  pelvis,  the  dislocation 
■*ybe  occaaionally  red  need  by  simply  lifting  or  pushing  the  head  of  the 
^^ii4KMie  into  the  socket^  the  rent  in  the  capsular  ligament  being  if 
•liy  enlarged  by  circumducting  the  flexed  thigh  across  the  abdo- 
.  tad  tbtts  making  the  head  of  the  bone  sweep  across  the  posterior 
of  the  capsule.  It  will  usually  be  better,  however,  to  employ 
c#f>  (set:  page  273),  which,  though  practised  empirically  in  these 
^  f  fof  a  great  many  years  previously,  was  first  reduced  to  a  system 
y  Dri*  Nathan  Smith,  of  New  Haven,  and  Reid,  of  Rochester.  In  the 
riiialocatioD  now  under  consideration,  the  manipulation  necessary 
It 
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back  parts,  the  round  ligament  being  also  ruptured,  and  the  head  of 
fte  bone  lodging  usually  on  the  external  obturator  muscle,  over  the 
UiTioid  foramen.  The  symptoms  of  this  dislocation  are  very  apparent : 
there  is  an  elongation  of  about  two  inches,  with  abduction;  the  leg  is 
idTanced,  and  the  foot  straight  or  slightly  everted ;  the  trochanter  is 
depressed,  and,  in  a  ttiin  person,  the  head  of  the  bone  may  be  felt  in  its 
ilmonnal  situation. 

Beductian  is  effected  by  a  process  exactly  the  reverse  of  that  recom- 
mended for  the  backward  dislocations ;  the  leg  and  thigh  being  flexed  as 
before,  the  limb  is  brought  up  in  a  position  of  abduction^  then  adducted 
and  rotated  Inwards'  in  a  broad  sweep  across  the  abdomen  (Fig,  151), 
Vb^inner  branch  of  the  Y  ligament  being  in  this  case  the  sliding  fulcrum 
by  which  the  bone  is  lifted  into  its  socket  Care  must  be  taken,  in  this 
manceuvre,  to  avoid  excessive  flexion,  and  excessive  adduction,  which 
wonld  throw  the  head  of  the  bone  past  the  acetabulum,  on  to  the  dor- 
som  ilii.  The  manipulation  may  be  sometimes  assisted  by  drawing  the 
upper  part  of  the  thigh  outwards  with  a  towel. 

Pig.  153. 


Application  of  the  rope  windlass,  for  backward  dislocation. 

3.  Dislocation  Upwards^  or  upwards  and  forwards  on  the  Pubes^  usually 
i^Qlts  from  indirect  violence,  such  as  falling  on  the  foot  while  the  leg  is 
stretched  backwards,  or  stepping  into  a  hole  while  walking,  the  foot 
being  arrested  whik  the  body  goes  forwards ;  it  may  also  result  from 
A  blow  or  fall  on  the  pelvis.  In  this  luxation,  the  head  of  the  femur 
^^^  on  or  above  the  pubes,  being  closely  embraced  by  the  inner  branch 
of  the  Y  ligament.  The  symptoms  are  shortening,  abduction,  great 
^rsion,  slight  flexion  (or,  more  rarely,  extension),  with  great  depression 
^^  the  trochanter,  and  prominence  of  the  head  of  the  bone,  which  may 
be  felt  over  the  body  of  the  pubes,  and  outside  of  the  femoral  vessels. 
'^diagnosis  firom  fracture  is  made  by  observing  the  absence  of  crepitus, 
the  immobility,  the  impossibility  or  at  least  great  difficulty  of  inverting 
tbe  limb,  and  the  presence  of  the  head  of  the  bone  in  its  new  position. 

*  Dr.  Markoe,  in  one  case,  succeeded  in  reducing  a  thyroid  luxation  by  outward 
'•'^Wwi  (using,  therefore,  the  outer  branch  of  the  Y  ligament  as  a  fulcrum),  in- 
•*^  rotaiian  having  previously  thrown  the  head  of  the  bone  on  to  the  sciatic 
Boteh,  from  which  it  was  immediately  returned  to  its  primitive  position ;  as  re- 
JMurked  by  Prof  Bigelow,  inward  rotation  with  leu  extreme  flexion  would,  proba- 
bly} have  succeeded  in  the  first  instance. 
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Reduction  may  be  accomplished,  according  to  Prof.  Bigelow,  ^'br 
much  the  same  method  as  in  the  thyroid  dislocation,  except  that  in  tli 
pubic  luxation  the  flexed  limb  should  be  carried  across  the  sound  thigl 
at  a  higher  point.  First,  semi-flex  the  thigh,  to  relax  the  Y  ligameal 
at  the  same  time  drawing  the  head  of  the  bone  down  from  the  pubei 
Then  semi-abduct  and  rotate  inward,  to  disengage  the  bone  completel] 
Lastly,  while  rotating  inward  and  still  drawing  on  the  thigh,  carry  th 
knee  inward  and  downward  to  its  place  by  the  side  of  its  fellow.  As  1 
the  thyroid  luxation,  this  manoeuvre  guides  the  head  of  the  bone  to  It 
socket  by  a  rotation  which  winds  up  and  shortens  the  ligament,  enablinj 
the  operator,  by  depressing  the  knee,  to  pry  the  head  of  the  bone  int 
its  place."  As  in  the  case  of  the  thyroid  luxation,  this  manipulatUx 
may  be  assisted  by  drawing  the  flexed  groin  directly  outwards  with 
towel. 

I  can  testify,  from  my  own  experience,  to  the  fiicility  with  whic 
recent  dislocations  may  be  reduced  by  the  methods  above  described,  an* 
believe,  with  Prof.  Bigelow,  that  the  period  is  not  far  distant  "  wh« 
longitudinal  extension  by  pulleys  to  reduce  a  recent  hip  luxation  will  b 
unheard  of."  As,  therefore,  I  cannot  recommend  the  use  of  pulleys  i 
these  cases,  I  forbear  to  describe  their  application.  Illustrations  an 
however,  given  to  show  the  positions  in  which  the  pulleys  may  be  appliec 
and  the  directions  in  which  extension  is  to  be  made,  in  the  various  form 

of  hip  luxation,  according  to  th 


Fig.  158. 


Kl'^xam**  dUlocation  toarniquet,  applied  for  down> 
ward  dtvlocation. 


teachings  of  Sir  Astley  Coopei 
Erichsen,  and  other  standar 
authorities  (Figs.  152, 153,154 
Besides  the  three  regula 
forms  of  dislocation  which  hav 
been  above  described,  there  ai 
various  anomalous  forms,  as  (1 
directly  upwards  (usually  coi 
secutive  upon  the  pubic  disl^ 
cation),  (2)  directly  downward 
between  the  sciatic  notch  an 
the  thyroid  foramen,  (3)  dowi 
wards  and  backwards  on  to  th 
body  of  the  ischium^  (4)  dowi 
wards  and  backwards  into  th 
lesser  sciatic  notch^  and  (f 
downwards^  inwards^  and  foi 
wards  into  the  perineum.  Thee 
various  forms  of  downward  di 
location  may  be  either  primiti^ 
or  consecutive  upon  the  ord 
nary  thyroid  variety.  In  thee 
irregular  forms  of  dislocatioi 
there  is  usually  great  laceratio 
of  the  capsular  ligament,  witi 
in  some  cases,  rupture  of  tb 
external  branch,  or  even  bot 
branches,  of  the  Y  ligamen 
Reduction  may  usually  be  e 
fected  simply  by  flexing  tl 
thigh,    and    then    lifting    an 
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paihing  the  displaced  bone  in  the  direction  of  its  socket;  or  the  luxation 
may  be  converted  into  one  of  the  ^^  regular''  varieties,  when  manipula- 
tion can  be  applied  according  to  the  methods  already  described. 

In  cases  of  old  dislocation  of  the  hip,  greater  force  may  be  sometimes 
leqoired  than  can  be  applied  by  the  surgeon's  unaided  hands,  and  under 

Fig.  154. 


Mode  of  rednolng  upward  dislocation  with  pallejs. 

wch  circumstances  the  apparatus  recommended  by  Prof.  Bigelow  for 
effecting  angular  extension  might  be  usefully  employed.  The  difficulty, 
iwwever,  in  these  cases,  will  be  often  found  to  be  not  so  much  in  effecting^ 
u  in  maintaining  reduction,  owing  to  the  structural  changes  which  occur 
in  tiie  acetabulum  and  head  of  the  femur.  To  mieet  this  difficulty,  Prof. 
Bigelow  suggests  that  the 


limb  should  be  fixed  in  the 
Fjoeition  in  which  reduc- 
tionwas  effected,  until  the 
locket  has  become  again 
excEYtted  by  absorption; 
the  same  plan  should  be 
•dopted  in  cases  of  recent 
luxation,  in  which  there  is 
wy  tendency  to  reproduc- 
tion of  the  deformity  after 
reduction. 

The  complication  of  dis- 
location of  the  hip  with 
fracture  of  the  thigh, 
Aould  be  met  by  apply- 
ing firm  splints,  or  Bige- 
low'g  "angular  extension" 
apparatus,  before  attempt- 
ing manipulation.  Should 
fracture  occur  during  the 
^ort  to  reduce  an  old  dis- 
location, the  attemi)ts  at 
'Bdoction  should  be  at 
once  abandoned,  but  ad- 
vantage might  be  taken 
of  the  accident  to  obtain 
nnion  in  such  a  position 
as  would  diminish  the  de- 
formity of  the  limb. 


Tig.  155. 


Anfular  ezteimloD,  in  redaction  of  old  dislocations  of  the  hip^ 
(Prom  Bigelow.) 
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After  reduction  of  a  hip  dislocation,  it  is  usually  sufficient  to  tie  the 
knees  together  with  a  few  turns  of  a  bandage,  keeping  the  patient  in  bed 
for  a  week  or  ten  days.  An  unreduced  dislocation,  especially  of  the 
ischiatic  vanet}',  allows,  after  a  time,  much  more  use  of  the  limb  than 
would  at  first  be  supposed  possible. 

Anaesthesia  is  almost  alwaj's  required  for  the  reduction  of  hip  disloca- 
tions in  adults,  though  in  cases  of  children,  or  of  very  feeble  persons,  it 
may  be  often  dispensed  with. 

Dislooations  of  the  Patella. — The  patella  may  be  dislocated  out- 
wards, inwards,  or  upwards,  or  it  may  be  rotated  upon  its  own  axis, 
constituting  the  vertical  luxation  of  Malgaigne.  These  accidents  may 
result  from  muscular  action,  or  from  direct  violence.  The  Outward 
Dislocation  is  the  most  common,  and  may  be  either  2>artial  or  complete; 
it  may  be  recognized  by  the  undue  prominence  of  the  inner  condyle, 
and  by  the  i^atella  being  felt  in  its  new  position ;  the  limb  is  usually 
slightly  flexed.  Reduction  is  eflfected  by  extending  the  leg  on  the  thigh, 
and 'flexing  the  latter  on  the  pelvis,  so  as  to  relax  the  quadriceps  femoris 
muscle,  when  the  patella  can  be  easily  pushed  back  into  its  proper  place; 
Hamilton  directs  that  the  patient  should  be  in  a  sitting  posture,  the 
surgeon  sitting  or  standing  in  front  of  him,  and  raising  the  affected  leg 
upon  his  own  shoulder.  If  this  manoeuvre  fail,  reduction  may  be  accom- 
plished by  alternately  flexing  and  extending  the  knee,  while  lateral 
pressure  is  simultaneously  made  upon  the  patella.  Dislocation  Inwards 
is  very  seldom  met  with;  its  symptoms  and  treatment  are  {mutatis 
mutandis)  the  same  as  those  of  the  outward  variety. 

Dislocation  of  the  Patella  on  its  Axis  is  produced  by  the  same  causes 
as  lateral  dislocation,  of  which,  indeed,  it  may  be  looked  upon  as  an 
aggravated  form ;  either  edge  of  the  patella  may  project  anteriorly, 
or  the  bone  may  be  entirely  reversed,  so  that  its  posterior  surface  is  in 
front.  The  leg  is  usually  fully  extended,  more  rarely  slightly  flexed : 
the  prominence  of  the  patella  is  so  marked,  as  to  render  any  mistake  in 
diagnosis  almost  impossible.  Reduction  may  commonly  be  effected  as 
in  cases  of  lateral  dislocation,  by  direct  pressure,  aided  by  alternate 
flexion  and  extension.  It  has  been  proposed  to  divide  the  ligamentum 
patellce  and  tendon  of  the  quadriceps  extensor  muscle,  with  a  view  of 
facilitating  reduction  in  these  cases,  but  the  operation  does  not  appear 
to  have  been  productive  of  any  marked  benefit,  while  in  one  case  it 
caused  fatal  suppuration.  Dislocation  Upwards  can  only  result  from 
rupture  of  the  ligamentum  patellae;  the  treatment  would  be  the  same 
as  for  fracture  of  the  patella  itself. 

Dislocations  of  the  Knee. — The  Head  of  the  Tibia  may  be  dis- 
located to  either  side,  forwards,  backwards,  or  in  an  intermediate 
direction,  as  backwards  and  outwards,  etc.  These  accidents  may  re- 
sult from  direct  or  from  indirect  violence,  such  as  twisting  the  thigh 
upon  the  leg,  by  stepping  into  a  hole  while  walking.  The  lateral  dis- 
locations are  always  incomplete,  while  the  antero-posterior  luxations 
may  be  either  complete  or  partial.  The  symptoms  of  these  injuries  are 
very  obvious;  the  complete  luxations  are  usually  accompanied  with 
shortening.  Reduction  may  be  effected  by  forced  flexion  of  the  knee, 
with  direct  pressure,  aided  by  rocking  movements,  to  which,  if  there  be 
shortening,  extension  and  counter-extension  may  be  usefully  added.  The 
antero-posterior  luxations,  if  complete,  are  apt  to  be  attended  with 
serious  injury  to  the  popliteal  vessels  and  nerves,  a  complication  which 
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may  require  amputation.  After  reduction,  the  limb  should  be  placed  at 
rest  in  a  long  fracture-box,  or  on  a  suitable  splint,  uutil  the  subsidence 
of  all  inflammation  of  the  joint,  the  part  being  afterwards  protected  from 
sudden  motion  bj  the  use  of  an  elastic  knee-cap  or  firm  bandage. 
Compound  Dislocation  of  the  Knee  is  usually  a  case  for  amputation. 

Dislocation  of  the  Semilunar  Cartilages^  or  Internal  Derangement  of 
the  Knee-joint  (Subluxation  of  the  Knee)^  consists,  according  to  Erichsen, 
in  the  semilunar  cartilages  slipping  either  forwards  or  backwards  from 
beneath  the  condyles  of  the  femur,  so  that  the  latter  come  in  direct 
contact  with  the  articular  surface  of  the  tibia,  pinching  the  folds  of 
synovial  membrane ;  most  authorities,  however,  teach  that  in  this  acci- 
dent the  cartilages  themselves  become  wedged  between  the  articulating 
surfaces,  in  such  a  way  as  to  impede  the  motions  of  the  joint,  and  give 
rise  to  the  sickening  pain  which  characterizes  the  injury.  The  accident 
is  usually  caused  by  twisting  the  knee,  by  tripping  over  a  stone  or  other 
obstacle  in  walking,  though  it  has  occurred  from  simply  turning  in  bed. 
The  symptoms  are  inability  to  walk,  or  even  to  extend  the  limb,  intense 
l)ain,  and  rapid  swelling  of  the  joint.  Reduction  is  efiected  by  alternately 
flexing  and  extending  the  knee,  combining  these  movements  with  slight 
twisting  and  rocking  of  the  joint.  As  the  process  is  painful,  ether  may 
appropriately  be  used  in  these  cases.  After  reduction,  the  patient  should 
wear  an  elastic  knee-cap,  to  prevent  recurrence  of  the  displacement. 

Dislocation  of  the  Head  of  the  Fibula  is  a  very  unusual  accident,  except 
as  a  complication  of  more  serious  injuries  of  the  knee.  The  displacement 
may  be  either  forwards  or  backwards,  and  the  subcutaneous  position  of 
the  bone  renders  the  diagnosis  easy.  Reduction  may  be  efiected  by 
extension  and  direct  pressure,  and  a  compress  and  a  bandage  should  be 
subsequently  applied  to  keep  the  bone  in  place. 

DlBlooations  of  the  Ankle. — These  injuries  are  described  by  Sir 
Astley  Cooper,  Malgaigne,  and  Hamilton,  as  dislocations  of  the  lower 
end  of  the  tibia:  I  think,  however,  that  it  is  better  to  speak  of  them, 
with  Boyer  and  others,  as  dislocations  of  the  foot  upon  the  bones  of  the 
leg.  The  displacement  occurs  between  the  upper  articulating  surface  of 
the  astragalus,  and  those  of  the  tibia  and  fibula,  and  the  foot  may  be 
dislocated  forwards^  backwards^  to  either  side^  or,  as  in  a  case  men- 
tioned by  Druitt,  directly  upwards  between  the  bones  of  the  leg.  The 
laieral  luxations  are  usually  attended  with  fracture  of  one  or  both 
malleoli,  the  outward  dislocation  being  sometimes  additionally  compli- 
cated by  fracture  of  the  outer  edge  of  the  tibia  into  the  joint,  a  circum- 
stance which,  as  pointed  out  by  Hamilton,  may  render  reduction  impos- 
sible. The  backward  dislocation  is  usually  accompanied  with  fracture 
of  the  fibula,  and  sometimes  of  the  tibia  as  well.  The  forward  disloca- 
tion is  very  rare,  usually  attended  with  fracture,  and,  according  to  R.  W. 
Smith,  always  incomplete.  These  injuries  may  result  from  either  direct 
or  indirect  violence,  the  particular  form  of  the  displacement  depending 
upon  the  position  of  the  foot  at  the  moment  at  which  the  accident 
occurs.  The  antero-posterior  luxations  can  be  easily  recognized  by  the 
characteristic  deformity,  the  foot  being  lengthened  in  the  forward,  and 
shortened  in  the  backward  dislocation.  True  lateral  luxation  is  a  less 
frequent  accident  than  is  generally  supposed,  the  majority  of  the  cases 
which  are  called  dislocation,  being  really  instances  merely  of  rotation  of 
the  astragalus,  without  actual  separation  of  that  bone  from  the  articu- 
lating surfaces  of  the  tibia  and  fibula.  Reduction  may  be  commonly 
efllBCted  in  any  of  these  varieties  of  luxation,  by  simple  traction  (the 
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leg  lieinjT  flexed  on  the  tliigli),  combined  with  direct  pressure^  nni 
tlexioM  and  rotation  of  the  ankle  in  various  directions,  according  to  the 
nature  of  the  displacement.  After  reduction,  the  Mnib  should  be  placed 
in  a  fracture-box  with  suitable  compresses,  or  on  a  Dupuj'tren's  splint^ 
until  recovery  is  complete. 

Compound  Din  I  oca  firm  of  (he  Ankle  is  a  very  serious  accident,  and  will 
usually  require  amputation,  particularlj^  when  complicated  witb  fracture* 
In  some  cases,  if  the  condition  of  the  patient  and  the  state  of  the  soft 
parts  should  permit  the  experiment,  an  attempt  might  be  made  to  mt© 
the  limb  by  sawing  ofi*  the  projecting  ends  of  the  tibia  and  fibula. 

Dislocations  of  the  Tareus. — The  Astra/fa! us  may  be  dislocated. 

at  once  from  the  bones  of  the  leg  and  from  the  other  tarsal  bones^and 
may  \ye  thrust  backwards  (when  it  projects  beneath  the  tendo  Achillis)-, 
forivardis  and  oufivards^  or   forivards   and   inwards.      These  injarii 
result  from  falls  upon  the  foot,  the  particular  form  of  the  displacemcB^ 
depending  upon  the  position  of  the  foot  as  regards  flexion,  abduction-, 
etc.,  at  the  moment  at  which  tbe  accident  occurs.     In  the  forward  dii — 
locatwn.H  the  leg  is  shorlened^  the  astragalus  projects  in  front  of  one  oc 
the  other  malleolns,  and  the  foot  is  somewhat  extended  and  twisted  tc^ 
the  opposite  side.     In  the  hackivard  luj-ahof}^  which  occurs  least  oftcn^ 
the  foot  is  in  a  state  of  extreme  flexion,  and  the  heel  is  elongated  whili^ 
the  instep  is  shortened.     lieducfion  should  be  attempted  by  making firini- 
traction  (the  leg  being  flexed  upon  the  Ihigh),  and  rotating  and  twisting* 
the  foot  in  the  opposite  direction  to  that  in  which  it  is  found,  while  firm 
pressure  is  made  upon  the  projecting  astragalus.     Subcutaneous  division 
of  the  tendo  Achillis  has  been  found  a  useful  adjuvant  in  cases  of  forwurd 
displacement,  and  in  a  case  of  great  difllcult}'  Desault^s  plan  of  diriding- 
the  attachments  of  the  astragalus  itself  might  be  tried — or  the  surgeon 
might  resort  at  once  to  excision.     I  should,  however,  prefer,  in  a  case 
of  irreducible,  simple  dislocatioi}^'  to  temporize,  as  advised  by  Cooper 
and  Broea,  reserving  excision  of  the  bone  as  a  secondary  operation, 
should  t^loughing  or  necrosis  render  it  necessary.     Backward  dislocation 
of  the  astragalus  is  usually  irreducible,  the  patient  notwithstanding 
recovering  with  a  'v^ery  useful  foot.     In  a  case  of  compoufid  dislocaiio^f 
it  would  he  proper  (unless  reduction  were  readily   accomplished)  lo 
excise  the  astragalus  at  once,  or  to  amputate,  if  the  concomitant  injuriei 
were  so  severe  as  to  forbid  excision. 

Other  Dislocaiiom  of  Tarsal  Bones  are  described,  as  of  the  calcanem 
and  scaphoid   upon  the  astragalus,  which  remains  in  place  below  the 
arch  of  the  malleoli;  of  the  caicaneum  upon  the  astragalns  and  cnboid* 
or  upon  the  astragalus  alone;  of  the  scaphoid  and  cuboid  upon  the  calci* 
and  astragalus;  or  of  the  cuboid^ scaphoid ^  or  cuneiform  bone^^  separately  ' 
or  together.  I 

Bediivtion  in  these  cases  may  be  usually  accomplished  by  pressur^ 
and  traction  in  diflTerent  directions,  according  to  the  nature  of  the  pi*-^ 
ticular  displacement.     Even  if  reduction  c4innot  be  effected,  the  lina^ 
will  often  be  serviceable  in  spite  of  the  deformity,  "^ 

Dislocations  of  the  Metatarsus  and  Toes  are  of  rare  oeei*^ 

rence  except  as  the  result  of  great  violence,  wiien  amputation  will  ofl^'^ 
be  required*  In  cases  of  simple  dislocation,  reduction  may  usually  1^ 
effected  simply  by  traction  and  direct  pressure,  the  parts  being  ah^  4 
wards  fixed  with  suitable  splints  and  bandages. 
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CHAPTER  XIY. 


EFFECTS  OP  HEAT  AXD  COLD. 

Burns  and  Scalds* 

A  Burn  Is  usually  defined  us  the  disorganizing  or  destructive  effect 
be  application  of  dry  heat  or  flarae,  a  Scald  being  considered  as  the 
nding  effect  of  the  application  of  a  hot  liquid,  and  it  is  often 
k%i  these  two  forms  of  injury  may  be  tlfstinguisbed  by  the  fact 
t^ti  l^um  singes  the  cutaneous  hairs,  which  are,  on  the  other  hand, 
ittiiijiired  by  a  scald.  It  is  evident,  however,  that  though  this  dis- 
tioctioo  uiswers  well  enough  for  the  burns  and  scalds  met  with  in  every^ 
dijlifef  It  is  not  strictly  correct;  for,  in  many  cases^  the  two  injuries 
mn  eoabiDed  (boiling  oil  may  be  at  the  same  time  burning  oil),  and  some 
^tii«moftt  destructive  burns  are  produced  by  hot  liquids — such  as 
■ioltcii  kad  or  iron.  Again,  the  injuries  produced  by  caustic  acids  or 
•IkiliMare  essentially  burns,  whether  the  agent  be  applied  in  a  liquid 
Of  loUd  form, 

ESVctfl  of  Burna  and  Soalds. — The  eflTects  of  these  injuries  are 

I  ('?enl  and  consiitittionaL  The  Local  Effects  vary  according  to  the 
tfature  of  the  body  which  inflicts  the  injury,  and  the  length  of  time 
[which  its  application  is  continued.  Thus  a  moraentarj' contact 
ne  will  produce  a  less  degree  of  disorganization  than  prolonge<l 
.with  a  substance  the  temperature  of  which  may  be  much  lower. 
uytren  divided  bums  into  six  dames  or  degrees^  according  to  the 
•tot  of  injury  inflicted ;  and  this  classification,  which  is  in  some 
■^to  Gonrenient,  is  still  adopted  by  most  surgeons.  The  first  class 
•bn«*t  msen  of  ver}'  superficial  barn,  marked  by  redness  and  followed 
^  ikiqiiaination  of  the  cuticle.  In  the  second  class  the  injury  extends 
■««*  deeply,  and  is  followed  by  the  formation  of  numerous  vesicles  and 
Wla^  lu  the  third  class  the  whole  dopth  of  the  skin  is  involved,  and 
J»  thrown  off  in  the  form  of  thin  supcrftciiil  sloughs.  In  ihe/ourfh  class 
***  di»*truclive  effect  reaches  the  subcutaneous  areolar  tissue,  the  sloughs 
•w  flrmer  and  deeper,  and,  on  separating,  leave, granulating  ulcers.  In 
^fifih  class  the  deeper-seated  structures,  muscles,  tendons,  etc,  are 
■^«!;  while  in  the  sixth  class  of  bums,  all  the  constituents  of  the 
I*'^,  including  the  bones,  are  involved  in  destruction.  The  various 
^^ITH  which  take  place  in  a  part  that  is  burnt,  are  those  that  havo 
'^'^X  1)^11  ^U J  described  in  the  chapter  on  Infiammation,  and  the 
'JJ'^^'Nea  af  gmaalation,  cicatrization,  etc.,  by  which  repair  is  accom- 
ly jMihed  tn  these  eases,  are  the  same  as  in  solutions  of  continuity  from 

^^KkOmtHiutPOnal  Effects  of  burns  vary  according  to  the  decree  of 
^^^pt  and  the  extent  uf  surface  involved.  In  almost  all  cases,  the 
^^Hbtional  symptoms  may  be  divided  into  three  stages,  viz.,  that  of 
^^BHoa,  that  of  reaction,  and  that  of  exhaustion.    The  stage  of  de- 
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pressioD  is  particularly  well  marked  in  cases  of  extensive  bura,  even 
though  the  depth  of  the  injury  be  not  very  great.  Many  patients  die  in 
this  stage,  either  from  shock  alone,  or  from  this  in  combination  with 
other  causes,  such  as  intense  pain,  or  suppression  of  the  physiologi- 
cal action  of  the  skin.  Thus,  of  ten  patients  received  into  the  Pennsyl- 
vania Hospital  from  a  fire  at  the  Continental  Theatre,  in  September, 
1861,  six  died  within  twenty-four  hours,  some  without  any  reaction,  and 
others  having  reacted  very  imperfectly.  The  second  stage  is  marked 
by  the  occurrence  of  inflammatory  fever,  accompanied  often  by  violent 
traumatic  delirium ;  the  duration  of  this  stage  is  usually  from  the  second 
to  the  tenth  or  twelfth  day,  and  during  this  period  death  may  occur 
from  internal  congestion,  or  from  inflammation  of  the  brain,  air-pas- 
sages, or  alimentary  canal ;  the  locality  of  the  bum  influences  the  seat 
of  these  secondary  complications,  a  burn  of  the  chest  being  followed  by 
bronchitis  or  pneumonia,  while  one  of  the  abdomen  is  more  apt  to  cause 
inflammation  of  the  bowels  or  peritoneum.  A  peculiar  and  very  grave 
complication  of  this  stage,  which  has  been  particularly  insisted  ^n  bj 
Long  and  Curling,  is  perforating  ulcer  of  the  duodenum.  This,  accord- 
ing to  Curling,  results  from  the  irritation  due  to  the  vicarious  action  of 
Brunner^s  glands  in  attempting  to  replace  the  deflcient  action  of  the 
skin,  but,  according  to  Feltz  and  Wertheim,  is,  in  common  with  the 
other  visceral  complications  of  burns,  directly  traceable  to  the  occur- 
rence of  capillary  embolism.  The  duodenal  ulcer  usually  proves  fiatal 
cither  from  hemorrhage,  or  by  perforating  the  abdominal  cavity,  and 
thus  giving  rise  to  peritonitis.  In  the  third  stage  of  bum,  the  patient 
is  in  the  condition  of  one  suffering  from  profuse  suppuration  and  wide- 
spread ulceration,  without  regard  to  the  particular  cause  of  the  injury; 
death  may  occur  from  simple  exhaustion,  from  secondary  visceral  degen- 
eration (probably  of  the  so-called  amyloid  or  albuminoid  variety),  or 
from  pysemia. 

Symptoms. — The  Local  Symptoms  of  bums  are  those  of  inflamma- 
tion of  the  tissue  affected,  without  regard  to  the  cause.  The  intensity 
of  the  inflammatory  process  varies  in  different  cases,  and  in  different 
parts  of  the  body  in  the  same  case,  so  that  we  generally  find  the  first 
four,  and  sometimes  all  of  Dupuytren's  degrees  of  burn,  in  the  same 
individual.  The  Constitutional  Symptoms  vary  according  to  the  stage,  as 
well  as  the  extent  and  severity  of  the  bum.  The  most  prominent  sj'mp- 
tom  in  the  first  stage  is  a  feeling  of  intense  cold^  resulting,  probably, 
in  part,  from  direct  injury  to  the  cutaneous  nerves,  and,  partly,  ftom 
the  accumulation  of  blood  in  the  central  organs  of  the  body.  The  pa- 
tient shivers,  and  complains  of  chilliness,  the  temperature  of  the  surface 
is  depressed,  the  features  pinched,  and  the  whole  body  in  a  state 
of  partial  collapse.  With  the  development  of  the  second  stage,  thirst 
becomes  the  most  distressing  symptom ;  there  is  an  insatiable  craving 
for  liquids,  which  are  rejected  by  vomiting  as  soon  as  they  are  swal- 
lowed. The  patient  is  now  very  restless  and  feverish,  and  tosses  off  the 
bedclothes,  which,  during  the  first  stage,  could  not  be  too  closely  ap- 
plied. In  the  third  stage,  the  symptoms  are  those  of  exhaustion  and 
debility ;  the  patient  does  not  suffer  much  pain,  except  from  the  neces- 
sary exposure  of  dressing,  unless  the  burns  are  so  placed  as  to  be  sub- 
jected to  pressure.  Troublesome  cough  and  profuse  diarrhcBa  are  often 
the  most  annoying  complications  in  this  stage  of  the  injury. 

Prognosis. — The  prognosis,  in  any  case  of  burn,  depends  chiefly 
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upon  the  extent  of  surface  involved :  as  a  rule,  it  may  be  said  that 
if  one-half  of  the  cutaneous  surface  be  affected,  no  matter  how  slightly, 
the  case  will  probably  terminate  fatally.  Even  if  one-third,  or  one- 
fourth  of  the  surface  be  burnt,  the  prognosis  should  be  very  guarded. 
Another  point  to  be  considered  is  the  locality  of  the  injury ;  a  burn 
upon  the  trunk  is  more  serious  than  one  of  similar  extent  upon  the  ex- 
tremities. The  depth  of  a  burn  is  of  less  prognostic  importance  than 
its  extent,  at  least  as  regards  life,  which  may  often  be  saved  (when  the 
lesion  is  in  one  of  the  extremities)  by  a  timely  amputation. 

There  is  a  popular  idea  that  patients  who  are  burnt  often  die  from 
inhaling  fiame ;  it  is,  perhaps,  scarcely  necessary  to  say  that  such  an 
occurrence  is  impossible ;  death,  however,  may  occur  from  asphyxia  (from 
the  presence  of  smoke  and  noxious  gases),  or  possibly  from  the  flame  enter- 
ing the  mouth,  thus  inducing  rapid  oedema  of  the  glottis,  and  consequent 
suffocation.  Hot  steam  may  be  inhaled  (as  is  sometimes  done  by  chiU 
dren  from  the  spouts  of  tea-kettles),  when  death  ensues  from  inflamma- 
tion of  the  air-passages. 

The  older  writers  spoke  of  critical  days  in  cases  of  burn,  and  the 
third  and  tenth  days  were  especially  so  regarded.  According  to  Mr. 
Holmes,  however  (and  this  corresponds  with  my  own  experience),  most 
deaths  from  burn  occur  during  the  first  forty-eight  hours;  of  194  fatal 
cases  which  were  received  into  St.  George's  Hospital  in  sixteen  years, 
98  terminated  during  the  first  two  days,  55  more  during  the  first  fort- 
night, and  only  41  at  a  later  period. 

Treatment. — The  Constitutional  Treatment  of  burns  is  of  the  greatest 
importanop.    The  first  thing  to  be  done  is  to  promote  reaction.    The 
patient  should  be  placed  in  bed  and  covered  with  blankets,  while  foot- 
warmers,  or  hot  bricks  or  bottles,  are  employed  to  maintain  an  elevated 
temperature.    Brandy  and  opium  may  be  given  pretty  freely,  care  being 
taken,  of  course,  not  to  intoxicate  the  patient;  if  he  be  already  inebriated, 
reaction  may  be  promoted  by  the  use  of  other  stimulants,  such  as  car- 
bonate of  ammonia.     As  soon  as  reaction  has  begun,  nutritive  liquids, 
such  as  beef-tea  or  milk-punch,  should  be  given,  in  small  quantities,  and 
at  frequent  intervals,  taking  care  not  to  excite  vomiting  by  overloading 
the  stomach.     Thirst  may  be  allayed  by  permitting  the  patient  to  suck 
fimall  lumps  of  ice,  or  by  the  moderate  use  of  carbonic-acid  water ;  but 
the  patient  should  not  be  allowed  to  deluge  his  stomach  with  liquids, 
as  the  consequent  vomiting  and  attending  depression  would  of  them- 
^^^68  often  suffice  to  insure  a  fatal  result. 

^^Qring  the  first  week  or  ten  days  of  a  burn,  the  patient  is  often  con- 

*tipated,  and  requires  mild  laxatives  or  enemata;  diarrhoea  is  apt  to 

^wpervene  at  a  later  stage,  and  must  be  met  with  chalk-mixture,  astrin- 

§^'^!^^  and  opium.    Retention  of  urine  must  always  be  watched  for, 

Onag  ^^Q  early  stages  of  a  burn,  especially  with  female  patients,  who, 

fom     ^  feeling  of  modesty,  frequently  conceal  their  suflTerings  in  this 

,  fP^ot.    When  a  patient  has  thoroughly  reacted,  the  treatment  consists 

-Jf^3^  in  the  administration  of  food  and  stimulus.    Two  or  three  pounds 

?^^f,  in  the  shape  of  beef-tea,  with  ten  or  twelve  fluidounces  of  brandy, 

^^  quart  or  two  of  milk,  is  no  unreasonable  daily  allowance  for  a  bad 

on     ^^^^'^rn-  ^^®  o^^y  <irug  habitually  required  is  opium:  twenty  minims 

j^^-Xidanum,  or  half  a  grain  of  sulphate  of  morphia,  every  six  hours,  is 

^^^  not  too  much  to  relieve  pain  and  promote  necessary  sleep.     Trau- 

j  ^^^^  delirium,  if  it  occur,  is  to  be  treated  on  the  principles  alreadj'^  laid 

^^^,  and  other  complications  are  to  be  met  as  they  arise.    During  the 
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third  stage,  tonics  are  usually  required,  the  best  being  iron,  qninia,  and 
the  mineral  acids.  Secondary  amputation  may  be  required,  either  by  the 
depth  of  the  bum,  or  by  the  state  of  general  exhaustion  of  the  patient;  if 
by  the  latter,  the  operation  should  not  be  too  long  postponed,  on  account 
of  the  risk,  already  referred  to,  of  the  occurrence  of  visceral  degeneration, 
probably  of  the  so-called  amyloid  or  albuminoid  variety. 

With  regard  to  Local  Applications  to  bums,  I  do  not  believe  that  it 
makes  a  great  deal  of  dijQTerence  what  article  is  used,  provided  that  the 
surface  is  thoroughly  excluded  from  the  air,  and  that  the  process  of 
dressing  is  neatly  and  properly  attended  to.  The  application  which  I 
myself  prefer  in  cases  of  recent  burn,  is  the  old-fashioned  carron  oil, 
made  by  stirring  linseed  oil  and  lime-water  into  a  thick  paste,  which  is 
then  spread  upon  old  linen  or  muslin,  and  covered  with  oiled  silk.  It  is 
customary  to  speak  of  this  as  a  filthy  dressing,  but  I  cannot  see  that  it 
is  any  less  clean  than  other  applications,  while  it  is  certainly,  accord- 
ing to  my  experience,  extremely  soothing  and  agreeable  to  the  patient. 
Other  dressings  may,  however,  be  used,  if  the  surgeon  prefer,  and  excel- 
lent results  are  doubtless  obtained  with  raw  cotton,  flour,  white  paint, 
lard,  glycerine,  or  any  other  of  the  host  of  substances  which  have  been 
recommended. 

More  important  than  the  particular  article  used  is  the  mode  of  using 
it.  Only  a  small  portion  of  the  surface  should  be  uncovered  at  once,  and 
the  burn,  if  extensive,  should  thus  be  dressed,  as  it  were,  in  detachments. 
Vesications,  if  there  be  any,  should  be  punctured  with  the  point  of  a 
sharp  knife,  the  contained  serum  being  allowed  to  drain  away  of  itself, 
so  as  to  preserve  the  cuticle  as  a  covering  for  the  parts  beneath.  The 
dressings  should  be  covered  with  oiled  silk  or  waxed  paper,  %o  prevent 
evaporation,  and  should  be  held  in  place  with  roller  bandages,  the  injured 
parts  being  supported  in  an  easy  position,  with  soft  pillows  covered  with 
oiled  silk,  or  with  pads  of  cotton  wadding.  The  dressings  shc^uld 
be  entirely  renewed,  as  a  rule,  once  in  two  days;  while  unnecessary 
disturbance  of  the  patient  is  to  be  deprecated,  the  discharge  is  usually 
so  profuse  and  oflensive,  that  to  delay  a  change  of  the  dressings  longer 
than  this,  does  more  harm  than  good.  When  the  sloughs  have  separated, 
the  remaining  ulcers  may  be  dressed  with  lime-water,  dilute  alcohol, 
or  zinc,  or  resin  cerate,  as  in  the  case  of  any  other  granulating  sur- 
face. While  the  dressing  is  to  be  conducted  with  all  gentleness,  it  must 
be  neat  and  thorough;  especial  care  should  be  taken  to  wipe  clean 
the  newlj'-formed  skin  around  the  healing  ulcer,  which  may  be  advan- 
tageously stimulated  from  time  to  time  by  light  touches  with  lunar 
caustic  or  blue  stone.  During  the  healing  process,  care  must  be  taken 
to  guard  against  undue  contraction  of  the  cicatrix,  by  the  use  of  appro- 
priate splints  and  bandages.  This  contraction  is  particularly  apt  to 
occur  at  the  flexures  of  the  joints,  and  in  the  neck,  where  it  draws  the 
chin  down  to  the  sternum,  or  ties  the  head  to  the  shoulder,  producing  the 
most  frightful  deformity,  which  may  be  irremediable  except  by  operative 
interference. 

OperatioDB  fbr  Contracted  Cicatrices.— In  the  early  stages,  be- 
fore healing  is  completed,  or  afterwards,  if  the  cicatrix  be  still  soft  and 
pliablet  it  may  be  possible  to  prevent  deformity  by  the  use  of  splints  and 
careful  bandaging,  or  by  means  of  elastic  rings  and  bands,  so  applied  as 
to  counteract  the  contractile  tendency.  In  dealing  with  old  cicatrices, 
in  which  the  contraction  is  flrm  and  long  established,  severer  measures  are 
necessary.    In  the  hand  or  foot,  the  deformity  may  be  so  great,  and  the 
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of  eo  macb  inconvenience,  as  to  require  amputation.     In  tlie 

gbborhood  of  the  joints,  as  of  the  elbow,  it  may  btj  Hutlicient  to  divide 

Fttn  cicatrix,  by  a  free  incision  carried  into  healtby  tissue  on  botli  sides 

of, iiid  beneath  the  scar;  the  after-treatment  consists  in  making  exten- 

iioo  by  meftlis  of  acrew  apparatus,  or,  which  I  think  better,  the  ordinary 

Viigfeit  esteneion,  applied  to  the  limb  below  the  scar,  with  lateral  sup- 

fioft  by  means  of  side-splints  or  a  fractii re-box,  the  wound  being  allowed 

ii>  Ileal  while  the  limb  is  in  the  extended  position.     These  operations 

I  entirely  free  from  risk,  for  important  vessels  and  nerves  some- 

fUdherc  very  closely  to  the  cicatrix,  and  may  be  wounded  in  its 

fdrrisJon,  or  may  themselves  be  shortened  in  the  general  contraction, 

jwben   their  integrity  will  be  endangered  by  the  process  of  extension. 

[SiiDpIc  division  of  the  cicatrix  is  not  sufOcient  in  the  case  of  burns 

It  the  face  and  neck,  and  here  various  plastic  operations  have  been 

^i»«d  by  Miitter  and  others,  to  remedy  the  deformity,  which  is  both 

J  and  painful.     No  general  rules  can  be  given  for  the  manage- 

0f  these  cases,  which  must  be  left  to  the  ingenuity  and  skill  of 

irgeoii  in  each  particular  instance.     It  may  be  said,  however,  that 

wfcto  tie  extent  of  the  injury  permits  it,  flaps  of  sound  tissue  should 

i*  brcyght,  by  twisting  or  by  sliding,  to  cover  the  space  left  by  free 

division  and  dissection  of  the  cicatrix.     In  cases,  on  the  other  hand, 

fawl  ^  cannot  be  done,  an  attempt  maybe  made  to  utilize  the 

deal  I  issue  itself,  as  has  been  ingeniously  and  successfully  done 

if^iilcfaer,  of  Dublin,     Mr.  Butcher's  operation,  which  has  for  its 

wif^et  the  restoration  of  the  elasticity  of  the  ^ 

^tettricial  flap,  consists  in  scoring  sulK^uta- ' 

**>iimly  the  hardened  tissue,  with  numerous 

hci«tolia  made   with   a   long,  narrow-bladed 

'•^tt-    The  surgeon  is  thus  enabled  to  unfold, 

••«t^  ifcre,  the  matted  cicatrix,  and  render  it 

•^^•ilmWir    for    autoplastic    purposes.     When 

loe    «leformity   is  limited  to  dragging  down 

"•4  ^^^rsion  of  the  lower  lip,  Teale's  raodifi- 

^^^t»  of  Buchanan's  cheiloplastic  operation 

•^    1«  found  very   useful;   this  consists  in 

ng  up  flaps  from  the  sides  of  the  lower 

I5G,  a),  and  then  joining  these  flaps 

r,  and  to  the  freshened  ei\ge  of  the  central  portion  (b),  which 

^'^'daaftrm  basis  for  their  support  j  the  triangular  spaces  (c)  which 

1^  are  allowed  to  heal  by  granulation.    James,  of  Exeter,  has 

~  the  use  of  the  knife,  in  these  cases,  by  the  employment  of 

'  collar,  which  gradually  pushes  the  chin  away  from  the  sternum, 

Fur,  or  at  least  Immohility  of  (he  Jaw^  occasionally  occurs  as  a 

of  tntfiia  upon  the  cheek  and  side  of  the  neck ;  under  such  cir- 

of>^r»tioii8  analogous  to  those  of  Barton  and  Savre  in  the 

oTtl' 
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'***^  on  the  other. 


!iave  been  proposed  by  Rizzoli  and  Ksmarch.  Hiz- 
sts  in  simply  dividing  the  jaw  with  a  narrow  saw 
rix,  SO  that  mastication  may  be  accompUslicd  by 
1  articulation  on  one  side,  and  the  artificial  false 

._   ___    Esmarch  meets  the  same  indication  by  excising  a 

^J^^g©-*haped  portion  of  bone,  three-quarters  of  an  inch  wide  at  its  upper 

*"       ^aad  an  inch  below.     Dr.  Buck,  of  New  York,  has  recently"  performed 

h'ft  operation  (in  a  case  of  cicatricial  contraction  resulting  from 

rum  oris),  but  though  an  inch  and  a  half  of  bone  was  removed,  the 

becaaie  reapproximated,  and  the  operation  seems  to  have  been  only 
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partially  suceessfuh  a  better  plan  is,  ncconling  to  Durham,  to  separate    1'^ 
the  jaw  with  a  screw-lever,  ami  then  cndeaTor  to  restore  the  f auctions 
of  the  pari  by  practiBhig  passive  motion. 

The  cicatrix  of  a  burn  sometimes  assumes  a  peculiar  warty  appear* 
ance  resembling  keloid^  this  condition  being  more  common  in  cliildren 
than  in  adults.     Wiien  tiie  nature  of  the  case  permits,  excision  sbonl 
be  practised,  but  the  cicatrix  is  sometimes  too  large  to  admit  of  i 
remedy;  the  itching  may  be  relieved,  according  to  Erichsen,  by  the  m 
terual  administration  of  liquor  potassa?.     Occasionally  a  true  cancer(> 
formation  appears  to  be  developed  in  an  old  cicatrix,  renderiiig  ejtcisic 
(if  practicable)  still  more  imperative. 


Effects  of  Cold* 

The  effects  of  cold  are  both  constitutional  and  local.  The  ConsUi 
tional  Ejfp.cts  of  prolonged  exposure  to  cold  consist  in  the  developmtat 
of  a  state  of  drowsiness  and  indisposition  to  exertion,  which,  if  not  inltT- 
fered  with,  will  terminate  in  coma  and  death.  Hunger,  great  fatigoe, 
or  any  circumstance  wbich  impairs  the  general  tone  of  the  system,  mjiy 
increase  the  susceptibility  to  the  effects  of  cold,  and  hence  the  liabilitjor 
Boldiers  in  a  winter  campaign  to  suffer  froni  this  cause.  The  tJ*eatiDent 
of  a  person  apparently  dead  from  cold,  consists  in  placing  him  in  a  room 
of  low  temperature,  and  in  practising  systematic  but  gentle  friction^  witli 
snow,  or  with  flannel  wrung  out  of  tincture  of  camphor  or  dilute  alcohol, 
together  with  a  resort  to  artificial  respiration.  These  means  should  be 
continued  until  reaction  is  well  established,  when  the  body  maybe  wrapped 
in  blankets,  stimulating  draughts  administered,  and  the  temperature^ 
the  room  gradually  raised.  Efforts  at  resuscitation  in  such  cases  shou' 
not  be  prematurely  discontinued,  as  patients  have  occafiioually 
saved,  even  when  apparently  dead  for  several  hours. 

The  Local  Effeelii  of  cold  are  divided,  according  to  their  intensity,  in 
Pernio  or  Chilblain^  and  Frost-hite. 


cold» 

itdH 
iti<yiB 


Pernio  or  Chilblain  is  a  very  common  affection,  and  is  causi 
rather  by  fiuddcu  alternations  of  temperature,  than  by  intensity  of  cold* 
It  affects  principally  the  extremities,  especially  the  toes,  heel,  and  inst* 
though  it  is  also  met  with  in  the  hands  and  face.     The  part  affected  i 
more  or  less  deeply  congested  and  swollen,  and  tbe  seat  of  intense  iw' 
ing  and  burning.   Vesication  sometimes  occurs,  and  may  leave  olceratioj 
of  an  intractable  character.     A  patient  who  has  once  laad  chilblaiusi^ 
very  apt  to  suffer  from  a  recurrence  of  the  affection,  upon  even  sliglJ^ 
changes  of  the  weather.     The  ireatmeni  consists  in  plunging  the  par^ 
into  cold  water  or  rubbing  it  with  enow,  following  this  application  by  the 
use  of  local  stimulants,  sucli  as  the  nitrate  of  silver,  tincture  of  iodlDC-* 
or  soap  liniment.     The  remed^^  which  I  am  in  the  habit  of  employii^^ 
is  the  nitrate  of  silver  in  weak  solution  (gr,  iv  or  v — l^j),  frociuenlVy 
paintv^d  upon  the  part,  which  is  then  wrapped  in  raw  cotton.    The  nitr*^® 
of  silver  seems  to  obtund  the  local  sensibility,  and  certainl}'  relieves  tt** 
burning  and  itching,  which  m  these  cases  are  so  distressing.  The  uloei*"^ 
tions  wbich  sometimes  attend  chilblain  require  stimulating  applicatiotm  * 
such  as  resin  cerate,  or  dilute  citrine  ointment.     T.  Smith  Jias  call^^ 
attentiou  to  the  periodicity  with  which  the  paroxysms  of  itching  incl»^  "* 
bhiin  are  developed,  and  wbich  be  is  disposed  to  attribute  to  the  time     ^ 
which  the  patient's  principal  meal  is  taken*     The  daily  j 
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be  anticipated,  if  the  patient's  convenience  so  dictate,  by  immersing  tlie 
part  for  a  few  minutes  in  a  mustard  bath. 

Frost-bite  results  either  f^om  exposure  to  an  intense  degree  of  cold,  or 
from  prolonged  exposure  to  a  less  degree.  The  parts  most  often  affected 
are  the  nose,  lips,  ears,  fingers,  and  toes,  though  occasionally  the  effect 
is  more  extensively  diffused,  whole  limbs  becoming  frost-bitten.  The 
first  effect  of  cold  is  the  production  of  a  dusky  redness,  with  some  tin- 
gling and  pain;  but  further  exposure  causes  a  tallowy  whiteness  of 
the  affected  part,  which  is  also  shrunken,  insensible,  and  motionless, 
presenting  much  the  appearance  of  gangrene  from  arterial  occlusion. 
Mortification  may  be  induced  directly  by  the  intensity  of  the  cold  de- 
priving the  tissues  of  vitality,  though  more  usually  death  of  the  part 
follows  from  the  violent  inflammation,  which  results  from  undue  reaction. 
Thus,  Larrey  found  numerous  cases  of  frost-bite  caused  by  a  sudden 
thaw,  when  the  previous  severe  cold  had  given  the  affected  persons  no 
inconvenience.  The  treatment  of  frost-bite  consists  in  moderating  the 
intensity  of  the  reaction,  and  thus  endeavoring  to  prevent  the  occurrence 
of  mortification.  For  this  purpose  the  affected  part  should  be  rubbed 
with  snow  or  ice,  or  covered  with  wet  cloths,  which  are  kept  cold  by 
means  of  irrigation,  the  patient  being  meanwhile  kept  in  a  cold  room.  By 
assiduously  persevering  in  this  mode  of  treatment,  gradual  reaction  may 
be  obtained,  and  the  patient  may  escape  with  moderate  inflammation, 
manifested  by  slight  swelling  and  tingling,  with  perhaps  some  vesication, 
and  desquamation  of  the  cuticle.  In  this  stage  advantage  may  be  derived 
fh>m  the  use  of  stimulating  washes,  such  as  the  tincture  of  iodine,  or 
soap  liniment.  Even  if  mortification  occur,  the  use  of  cold  applications 
should  be  continued,  as  long  as  the  gangrene  manifests  any  tendency  to 
spread.  The  occurrence  of  mortification  is  manifested  by  the  part  be- 
coming black,  dry,  and  shrivelled,  a  line  of  demarcation  and  separation 
forming  as  in  gangrene  from  any  other  cause.  If  the  mortified  parts  be 
of  small  extent,  their  removal  should  be  left  to  nature,  the  process  of 
separation  being  simply  hastened  by  the  use  of  fermenting  poultices ; 
the  reason  for  this  is  that  the  vitality  of  all  the  neighboring  tissues  is 
impaired,  and  that  the  use  of  the  knife  might  therefore  be  followed  by  a 
recurrence  of  gangrene.  When  the  mortification  has  extended  further, 
involving  the  greater  portion,  or  the  whole  of  a  foot  or  hand,  a  formal 
amputation  will  probably  be  ultimately  required  ;  even  in  such  a  case, 
however,  it  may  be  better,  at  first,  simply  to  remove  the  gangrenous 
mass  by  cutting  through  the  dead  tissue  below  the  line  of  separation, 
waiting  to  improve  the  shape  of  the  stump  by  a  regular  amputation  at 
a  subsequent  period,  when  the  patient's  general  condition  has  been  im- 
proved by  appropriate  constitutional  treatment. 
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CHAPTER    XV. 

INJURIES  OP  THE  HEAD. 
iNJUBIEef  OF  THE  SOALP. 

Contusions  of  the  So  alp  are  chiefly  of  interest  in  a  diagnostic 
point  of  view,  tlie  sensation  which  they  communicate  to  the  fingers  of 
the  surgeon  being  often  deceptive,  and  leading  to  the  supposition  that 
the  case  is  one  of  fractured  skuU.  There  is  in  both  affections  a  rim  of 
indurated  tissue  with  a  central  soft  depression,  but  in  a  contusion,  firm 
pressure  will  usually  detect  the  bone  at  the  bottom  of  the  cavity.  The 
moat  skilful  surgeons  may,  however,  be  deceived  by  these  cases,  and 
incisions  have  been  made  with  a  view  of  elevating  depressed  bone,  the 
operation  showing  that  no  fracture  existed.  Large  collections  of  bloody 
either  coagulated  or  fluid,  may  result  tVom  contusions  of  the  scalp,  re- 
maining apparently  without  change  for  a  considerable  period.  As  a 
rule,  no  incision  should  be  made  in  these  cases,  but  the  surgeon  should 
encourage  absorption  by  the  use  of  evaporating  lotions,  or  of  moderate 
pressure.  If,  however,  suppuration  occur,  the  pus  must  be  evacuated 
by  a  free  incision. 

Cephalheematoma^  or  Caput  Succedaneum,  is  a  bloody  tumor  of  the 
scalp  in  new-bom  children,  resulting  from  pressure  during  birth.  The 
blood  is  usually  effused  between  the  scalp  and  pericranium,  though  more 
rarely  beneath  the  latter.  The  treatment  is  the  same  as  for  similar  ex- 
travasations resulting  from  other  causes. 

Wounds  of  the  Soalp. — Scalp  wounds  do  not  differ  materially  from 
similar  injuries  in  other  parts  of  the  body,  as  regards  their  pathology 
and  treatment.  The  tissues  of  the  scalp  are  extremely  vascular,  hence 
the  hemorrhage  in  these  cases  is  often  profuse ;  on  the  other  hand,  the 
vascularity  of  the  scalp  is  of  advantage,  in  enabling  the  parts  to  pre- 
serve their  vitality  after  injuries  which,  in  other  tissues,  would  be  cer- 
tainly followed  by  extensive  sloughing.  In  all  ordinary  wounds  of  the 
scalp,  whether  incised  or  lacerated,  the  detached  flaps  should  be  care- 
fully replaced  (the  parts  being  cleanly  shaved),  and  held  in  position 
with  strips  of  isinglass  plaster,  or,  which  is  better,  with  the  gauze  and 
collodion  dressing,  or  one  of  its  modifications  (see  page  146).  A  firm 
and  broad  compress  should  then  be  placed  over  the  seat  of  injury,  and 
secured  b}'  a  suitable  bandage;  bleeding  is  thus  readily  checked,  and 
the  fiaps  are  held  in  such  a  position  as  to  favor  union.  I  do  not  advise 
the  use  of  either  sutures  or  ligatures,  in  ordinary  cases  of  scalp  wound, 
simply  because  I  do  not  believe  them  to  be  necessary.  They  are,  indeed, 
thought  by  many  surgeons  to  act  as  exciting  causes  of  erysipelas,  when 
applied  to  the  scalp,  but  there  is  no  proof,  so  far  as  I  am  aware,  that 
they  exert  B,ny  su^h  infiuence.  They  are,  however,  usually  unnecessary, 
and  therefore,  of  course,  undesirable. 

If  a  wound  of  the  scalp  be  accompanied  with  so  much  contusion  and 
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laceration  that  sloughing  appears  unavoidable,  it  would  be  proper  simply 
to  support  the  flaps  with  adhesive  strips,  and  apply  to  the  wound  some 
warm  and  soothing  application,  such  as  olive  oil  or  diluted  alcohol. 

As  in  every  case  of  scalp  wound  there  is  at  least  a  possibility  of  some 
concomitant  injury  to  the  brain,  a  patient  with  such  an  injury  should 
be  carefully  watched  during  the  entire  course  of  treatment;  the  diet 
should  be  regulated  (all  irritating  or  indigestible  substances  being 
avoided,  while  at  the  same  time  easily  assimilable  nutriment  is  provided 
in  sufficient  quantities),  and  attention  should  be  given  to  the  condition 
of  the  various  secretions  and  excretions  of  the  body. 

Eryisipelas  and  Diffuse  Infiammation  of  the  Subcutaneous  Areolar 
Tissue  are  usually  said  to  be  especially  apt  to  follow  upon  wounds  of 
the  scalp.  Such  has  not  been  my  own  experience,  though  I  can  readily 
understand  that  a  patient  should  be  predisposed  to  these  affections, 
when  treated  by  the  plan  of  excessive  depletion  formerly  in  vogue  in 
the  management  of  these  cases.  The  proper  course  to  be  pursued  in  the 
event  of  such  complications  arising,  would  be  to  remove  all  pressure  or 
sources  of  tension,  by  reopening  the  lips  of  the  woundj  and  making 
counter-incisions,  if  necessary,  for  the  evacuation  of  pus  or  sloughs. 

Necrosis  of  the  outer  table  of  the  skull  usually,  though  not  necessa- 
rily, follows  in  cases  of  scalp  wound  in  which  the  bone  is  denuded  of 
pericranium.  Such  a  case  should  be  treated  upon  ordinary  principles, 
the  sequestrum  being  removed  as  soon  as  it  has  become  loose. 


Fig.  157. 


Fig.  158. 


Severe  scalp  woand.    (From  a  patient  In  the  Episcopal  Hospital.) 

The  accompanying  cuts  (from  photographs)  illustrate  the  severest 
case  of  scalp  wound  which  I  have  ever  known  to  be  followed  by  reco- 
very. The  patient  was  a  girl  of  fifteen,  an  operative  in  a  cotton  mill, 
who  was  caught  by  her  hair  between  rollers  which  were  revolving  in  op- 
posite directions,  her  scalp  being  thus,  as  it  were,  squeezed  off  from  her 
head  and  forming  a  large  horseshoe-shaped  flap.  The  linear  extent  of 
the  wound  was  fourteen  inches,  the  distance  between  its  two  extremities 
being  but  four  inches.  This  large  flap  was  thrown  backwards,  like  the 
lid  of  a  box,  the  skull  being  denuded  of  its  pericranihm  for^HMce  of 
two  and  a  half  inches  by  one  inch  in  extent.  The 
artery  was  divided,  and  bled  profusely,  and  the  patient,  i 
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to  boBpital,  was  extremely  depressed  by  shock  and  hemorrhage.  A  liga- 
ture was  applied  to  the  bleeding  vessel,  and  the  flap,  after  it  had  been 
gently  but  carefully  cleansed,  replaced  and  held  in  position  with  the 
gauze  and  collodion  dressing.  A  large  compress  soaked  in  warm 
olive  oil  was  then  placed  over  the  entire  scalp,  covered  with  oiled  silk, 
and  fixed  with  a  recurrent  bandage.  A  considerable  portion  of  the 
wound  healed  by  adhesion,  and  the  patient  was  discharged  cured  after 
fifty-four  days.    No  exfoliation  of  bone  occurred. 

Cerebral  Complications  of  Head  Injuries. 

The  principal  risk  attending  all  injuries  of  the  head  is  from  simul- 
taneous or  subsequent  implication  of  the  brain,  and  I  shall,  therefore, 
before  speaking  of  fractures  and  other  lesions  of  the  skull,  consider  the 
various  cerebri  complications  which  are  met  with  in  these  injuries,  and 
which  may  be  classified,  as  a  matter  of  convenience,  under  the  heads  of 
concussion^  compression^  And  inflammation. 

Concussion  of  the  Brain. — It  is  a  rather  mortifying  confession, 
that  the  ideas  of  surgeons  of  the  present  day,  as  to  this  condition,  are 
much  less  definite  than  those  of  their  predecessors.  We  have,  how- 
ever, advanced  so  far,  that  we  are  now  enabled  to  say  pretty  clearly  what 
concussion  is  not,  and  thus  to  separate  it  from  other  conditions  with 
which  it  was,  formerly,  habitually  confused.  Thus,  we  now  know  that 
cerebral  concussion  xsnot  shock  (seepage  133),  and  that  it  is  not  a  purely 
functional^  apart  fh)m  an  organic  condition.  The  older  writers  had  no 
hesitation  in  declaring  that  a  man  might  die  from  concussion  of  the 
brain,  without  the  existence  of  any  phj^sical  lesion  whatever,  but  the 
fallacy  of  this  opinion  has  been  ably  exposed  by  modem  authors,  among 
whom  should  be  specially  mentioned  Prescott  Hewett,  the  well-known 
surgeon  of  St.  George's  Hospital.  In  fact,  while  there  is  no  evidence 
that  cerebral  concussion  is  ever  a  cause  of  instant  death,  there  are  inva- 
riably found  after  death  from  this  cause,  signs  of  contusion^  compression^ 
extravasation^  laceration^  or  inflammation. 

Concussion  of  the  brain,  as  its  name  implies,  consists  in  a  shaking  or, 
to  use  a  Johnsonian  word,  a  tremefaction  of  the  cerebral  mass,  and  it  is 
easy  to  understand  that  such  a  trembling  might  be  attended  by  a  more  or 
less  temporary  arrest  of  cell-action,  by  capillary  stasis,  and  by  functional 
.inactivity,  without  any  persisting  lesion,  or  permanent  ill  result.  Such, 
indeed,  is  probably  the  condition  of  affairs  in  the  slight  cases  of  con- 
cussion or  stunning  which  are  not  unfrequently  met  with,  especially 
among  childi*en ;  though,  these  cases  not  proving  fatal,  our  knowledge 
of  their  morbid  anatomy  must,  of  course,  be  purel}*'  conjectural. 

A  more  violent  concussion  of  the  brain  may  cause  contusion  or  lace- 
ration of  the  cerebral  structure  itself,  or  rupture  of  the  cerebral  vessels, 
giving  rise  to  extravasation  with  or  without  compression,  and  more 
remotely  followed  by  inflammation,  suppuration,  or  softening. 

Contusion  and  Laceration  of  the  brain,  like  the  same  conditions  in 
other  organs,  may  vary  from  the  slightest  bruising  or  separation  of 
fibres,  to  the  most  extensive  crushing  and  tearing,  sometimes  amounting 
to  complete  pulpefaction  and  disorganization  of  the  whole  cerebral  mass. 
The  symptoms  and  prognosis  of  these  injuries  depend  upon  their  extent, 
and  upon  the  particular  part  of  the  brain  which  is  affected;  thus,  Mr. 
Callender  has  shown  that  pain  is  especially  connected  with  lesions  of 
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tmttr  frni}'  matter  of  the  brain,  and  convulsions  with  lesions  in  the 

<>m\  of  the  mutclle  cerebral  arteries.     A  laceration  involving 

i  A  oblongata  would,  of  course,  be  more  apt  to  prove  tatal  than 

of  similar  extent  in  a  lesjs  vital  part. 

The  trtravasation  which  invariably  accompanies  cerebral  contusion^, 

lU  Tariong   appearances  in  ditferent  cases;   thus  there  may   be 

points  or  specks  of  extravasation,  each  not  larger  than  a 

(miUary  extravasation)^  or  the  blood  may  be  poured  out  in 

,  forming  collections  the  size  of  a  split  pea.    The  latter 

of  extravasation  ia  easily  recognized,  but  the  former  may  be  mis- 

for  the  appearance  presented  bj  the  cut  surface  of  the  cerebral 

ti — from  which,  however,  it  may  be  distinguished  by  the  fact  that 

la  of  extravasation  are  not  easily  wiped  away,  and,  if  picked  out, 

ind  them  small  but  distinct  cavities, 

iOD  of  the  brain,  with  its  attendant  extravasation,  may  be  cir^ 

or  dijfimed;  the  former  condition  is  frequent,  and  the  latter 

Certain  parts  of  the  brain  are  more  exposed  to  contusion  than 

!»;  thus  the  base  of  the  brain  is  more  often  aflected  than  the  upper 

fiht  middle  and  anterior,  than  the  posterior  lol^es;  the  cerebellum, 

pons  and  mednlla.     The  reason  for  this  ditference  is,  doubtless, 

ted  oat  by  Brodie,  the  greater  or  less  irregularity  of  the  surface 

mrious  portions  of  the  skulL 

Wlien  extravasation  takes  place  on  the  surface  of  the  brain,  or  into  its 

^1,^;.,! .,  fy^  gy^jj  ^jjj  large  amount)  into  its  substance,  the  charueteristic 

of  compre 881071  are  develoi)ed — a  condition  which   will  be 

^uv^hi  IV  cors*9idored. 

Cou#f«  nf'  <:rrr!.^ral  CoMcu«frion.— Concussion  of  the  brain,  may  be 

by  various  forms  of  external  violence,  such  as  a  direct  blow  or 

by  violence  resulting  from  counter-stroke,  as  a  fall  on  the  loins, 

!t  Of  feet,  or  even  by  sudden  and  violent  agitation  of  the  sur- 

alr,  as  by  an  explosion  in  a  patient's  immediate  vicinity. 

of  Cerebral  Concussion. — E%'ery  case  of  concussion  is,  I 

,  iceampanied  with  shocks  and  in  many  instances  the  symptoms 

<rf  tie  Utter  condition  alone  can  be  recognized.     The  patient,  after  a 

I'     ^^  on  the  head,  becomes  pale  and  somewhat  collapsed,  with  a  cool 

••rfaoc,  tniall  and  feeble   pulse,  diminished  power  of  sensation  and 

*otion,  and  partial    unconsciousness;   after  a  variable   period   these 

*jmptonia  pass  off,  vomiting  may  or  may  not  occur,  and  the  patient  is 

•Ppweolly  quit^  as  well  as  before  the  accident.     The  symptoms  here 

■TO  tfidentl}*  those  of  shock  (with  the  exception  of  unconsciousness), 

••^ctBiiot  l»e  considered  as  in  any  degree  characteristic  of  the  brain 

**^.   So, again,  in  cases  in  which  death  follows  in  a  few"  minutes  or  hours 

'      *^tii  injury  to  the  head,  the  patient  lying  meanwhile  senseless  and 

L   ^B&pied,tbe  fatal  result  may  be  due  to  shock,  or  to  intra-cranial  hemor- 

H^l^.  or  to  laceration  of  a  \ital  part  of  the  brain;  but  there  is  no 

HE^plotn  which  we  can  point  out,  as  pathognomonicof  concussion,  apart 

B'DOQ  olher  conditions.     Even  in  the  intermediate  cases,  which  are  often 

V  Wfcta  of  aa  t3n)ical  instances  of  concussion,  though,  as  a  matter  of  con- 

'^^iwice,  we  may  trace  their  clinical  history,  and  divide  it  into  stages, 

JB  Cannot  point  to  any  symptoms  which  definitely  characterize  the 

■•fclii of  concussion,  apart  from  those  of  other  cerebral  injuries.    Indeed 

*  *<^ilid  be  better,  I  think,  if  we  could  dispense  altogether  with  the 

**•  ooacQWon  as  denoting  a  condition^  and  look  upon  it  as  merely 

'     Dg  tlie  cause  of  what  have  been  described  as  concussion  IcvioiiM^ 
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viz.,  cerebral  contusion^  laceration,  extravasation,  etc.  With  tliis  ex- 
planation and  reservation,  the  clinical  history  of  a  typical  case  of  so- 
called  concussion  of  the  brain  may  be  said  to  present  three  stages,  the 
symptoms  of  which  are  as  follows: — 

In  the  first  stage  the  patient  lies  motionless,  senseless,  nearly  pulse- 
less, pale  and  cold,  breathing  feebly  but  naturally,  the  pupils  dilated 
or  contracted,  fixed  or  acting  fi'eely  (according  to  the  particular  seat 
and  form  of  lesion),^  with  perhaps  involuntary  discharge  of  feces  and 
urine.  From  this  first  stage  the  patient  may  recover  without  any  further 
trouble,  or  he  may  gradufdly  sink  and  die  without  reaction.  Or  the  first 
stage  may  be  very  evanescent,  so  that  when  the  surgeon  first  sees  the 
patient  he  has  already  passed  into  the  second  stage,  which  Mr.  Erichsen 
regards  as  an  entirely  independent  condition,  and  graphically  describes 
under  the  name  of  Cerebral  Irritation,  The  disappearance  of  the  first 
stage,  whether  by  passing  into  the  second  or  by  direct  recovery,  is  com- 
monly marked  by  the  occurrence  of  vomiting.  In  the  second  stage  the 
patient  is  no  longer  unconscious,  though  much  indisposed  to  speak  or 
pay  attention  to  surrounding  objects.  If  roused  by  a  question,  he  will 
answer,  but  peevishly  or  angrily,  turning  away  as  if  displeased  at  the 
interruption.  The  posture  of  the  patient  is  peculiar;  he  habitually  lies  on 
one  or  other  side,  curled  up,  with  all  his  joints  more  or  less  flexed,  and  if 
a  limb  be  touched,  draws  it  away  with  an  air  of  annoyance.  The  eye- 
lids are  kept  firmly  closed.  The  pulse  during  this  stage,  at  first  small 
and  weak,  becomes  gradually  fuller  and  more  frequent,  while  the  breath- 
ing is  easier,  and  the  surface  regains  its  natural  warmth  and  color.  The 
symptoms  now  may  be  masked  by  those  of  the  second  stage  of  shock 
(see  page  135),  and  thus,  instead  of  being  morose  and  tacituni,  the 
patient,  though  still  irritable,  may  be  voluble  and  loquacious.  The  con- 
dition of  cerebral  irritation  which  marks  the  second  stage  of  concussion, 
gradually  subsides,  after  having  lasted  several  hours  or  days,  the  patient 
almost  invariably  complaining  of  severe  headache  as  he  regains  ability 
and  willingness  to  communicate  with  those  around  him.  The  third  stage 
varies  in  different  cases  :  in  some,  there  is  positive  inflammation  of  the 
brain  and  its  membranes;  in  others,  as  irritability  subsides,  fatuity  takes 
its  place,  and  a  state  of  weakmindedness  supervenes,  which  may  end  in 
recovery,  or  in  cerebral  softening  and  death. 

Prognosis. — From  what  has  been  said,  it  is  evident  that  the  prognosis 
in  an}*^  case  of  cerebral  concussion  or  contusion  should  be  very  guarded  : 
the  patient  may  die,  as  we  have  seen,  in  the  flrst  stage,  from  the  shock 
of  the  injur}^;  or,  if  he  escape  this  risk,  from  intra-cranial  congestion  or 
inflammation ;  or,  at  a  still  later  period,  from  softening  of  the  brain  or 
cerebral  abscess.  As  a  rule,  however,  if  the  first  stage  be  slight,  we  may 
expect  the  others  to  be  so  likewise,  and,  numerically,  the  proportion  of 
deaths  to  the  number  of  cases  of  slight  concussion,  or  stunning,  is  very 
small;  still,  it  is  not  always  possible  to  be  sure  that  the  amount  of  brain 
lesion  is  as  slight  as  it  at  first  appears,  and  every  case  of  concussion 
must  be,  therefore,  a  subject  of  grave  interest  to  the  surgeon. 

Treatment  of  Cerebral  Concussion  and  Contusion, — There  is  a  popular 
notion  that  a  person  who  has  received  a  stunning  blow  on  the  head 
should  not  be  allowed  to  sleep,  or  even  to  lie  quietly  in  bed :  need  I  say 
that  this  is  as  unreasonable  as  it  is  cruel?   The  first  indication  for  treat- 

>  Cerebral  compression  appears  to  be  marked  by  fixed  or  slowly  moving  pui^ls; 
mere  laceration  does  not  affect  their  free  action.  (See  Mr.  Callender'a  paper  in  Bk 
BarihohmevD' %  Eotp.  Reports^  vol.  v.  p.  25. ) 
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ment  is  certainly  to  place  the  injured  organ  at  rest,  and  it  would  be  no 
more  unphilosophical  to  insist  that  a  man  should  walk  with  a  contused 
foot,  or  write  with  a  lacerated  hand,  than  to  expect  him  to  exert  the 
mental  faculties  when  suffering  from  concussion  of  the  brain.  A  patient 
thus  affected  should  be  placed  at  rest,  in  bed,  in  a  cool  and  moderately 
darkened  room,  and  should  be  disturbed  as  little  as  possible.  If  the 
state  of  shock  be  so  great  as  to  threaten  death  from  asthenia,  the  patient 
most  be  stimulated,  preferably,  however,  as  far  as  possible,  by  external 
applications,  such  as  sinapisms  or  hot  bottles,  and  by  those  internal 
remedies  which  are  most  evanescent  in  their  effect,  such  as  the  spirit  of 
hartshorn  or  carbonate  of  ammonia.  As  a  matter  of  fact,  it  is  very  seldom 
indeed  that  a  case  of  concussion  requires  any  stimulus  at  all.  Reaction 
usually  begins  in  the  course  of  an  hour,  or  two  or  three  hours,  some- 
times much  earlier,  and  as  the  pulse  rises,  the  stimulants,  if  any  have 
been  given,  must  be  discontinued.  The  risk  now  is  from  congestion  or 
extravasation^  with  subsequent  inflammation,  and  the  treatment  must  be 
directed  accordingly.  It  is  in  this  stage  that  cold,  and  especially  dry 
cold,  is  particularly  useful  as  a  local  application.  In  the  first  stage  it 
would  have  added  to  the  existing  depression,  but  it  is  now  eminently 
indicated,  and  is  a  most  valuable  remedy.  Esmarch's  ice-bag  or  Petit- 
gand's  apparatus  may  be  employed,  or,  in  the  absence  of  these,  cloths 
wrung  out  of  cold  water  should  be  assiduously  applied.  The  secretions 
and  excretions  should  be  regulated,  the  bowels  being  opened  with 
enemata,  or  occasional  mercurial  or  saline  purges,  and  the  bladder 
relieved  by  catheterization  if  necessary.  The  diet  should  be  very  light, 
and  administered  in  small  quantities  at  a  time ;  there  is  no  article  of 
food  better,  under  these  circumstances,  than  milk,  to  which  lime-water 
should  be  added  if  there  be  vomiting.  Rest,  both  mechanical  and  phy- 
siological, should  still  be  enforced ;  and  if  the  patient  be  restless,  the 
surgeon  need  not  fear  to  give  opium.  I  am  aware  that  there  is  a  good 
deal  of  difference  of  opinion  as  to  the  propriety  of  administering  opium 
in  ii^uries  of  the  head,  but  surely  there  is  nothing  to  con  train  dicate  it 
in  what  we  know  of  the  pathology  of  these  cases,  while  its  soothing  and 
calming  effect  is  exactly  what  is  required.  Metaphorically  speaking,  it 
puts  the  brain  in  splints,  and  thus  places  it  in  the  most  favorable  posi- 
tion for  the  repair  of  its  injuries.  Of  course,  opium  in  these,  as  in  all 
other  cases,  should  be  used  with  discretion,  and  if  there  be  any  threat- 
ening of  coma,  should  not  be  given ;  but  in  such  a  case  the  restlessness 
which  calls  for  it  would  not  be  present. 

By  perseverance  in  this  plan,  the  patient  will,  in  most  cases,  be  tided 
over  the  second  stage,  and  may  then  be  allowed  gradually,  and  with 
great  caution,  to  resume  his  usual  mode  of  life.  For  a  long  time,  how- 
ever, he  should  live  by  rule,  guarding  against  all  sources  of  irritation, 
eating  and  drinking  very  moderately,  and  in  fact  remaining,  if  not  under 
treatment,  at  least  under  surgical  supervision.  If,  on  the  other  hand, 
the  case  progresses  less  favorably,  and  the  contused  and  lacerated  brain 
becomes  inflamed,  the  chances  of  recovery  are  much  diminished ;  trau- 
matic encephalitis  is,  however,  of  such  importance  as  to  demand  separate 
consideration. 

Ctompression  of  the  Brain. — It  is  not  my  purpose  to  enter  into  a 
theoretical  discussion  as  to  whether  the  brain  is  susceptible  of  being 
actually  compressed,  or  whether,  in  the  condition  known  as  compression, 
it  mtmAy  changes  its  form,  expanding  at  other  parts  to  compensate  for 
iU  i^annt  oontraction  at  the  seat  of  lesion.    The  term  cerebral  com- 
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pression  is  so  universally  employed  by  surgeons,  and  is  in  many  respects 
so  convenient,  that  I  shall  not  hesitate  to  use  it,  although  it  may  not 
exactly  describe  the  condition  which  it  is  meant  to  represent. 

Causes. — Compression  of  the  brain  may  be  caused  by  various  circum- 
stances: thus,  it  may  be  due  to  the  pressure  produced  by  a  foreign  body, 
as  a  bullet  or  piece  of  shell;  by  a  portion  of  displaced  bone;  by  effusion 
of  blood,  either  on  the  surface  of  the  encephalon  or  within  its  mass ;  or 
by  what  are  ordinarily  called  the  products  of  inflammation,  lymph, 
serum,  and  pus. 

Symptoms. — The  symptoms  of  compression  are  as  follows:  the  patient 
lies  unconscious  and  comatose ;  the  breathing  is  slow,  and  accompanied 
by  stertor,  and  by  a  peculiar  blowing  motion  or  whiff  at  the  corners  of 
the  mouth ;  this  sign,  which  is  very  striking,  appears  to  be  due  to  para- 
lysis of  the  cheeks,  and  is  compared  by  the  French  writers  to  the  act  of 
a  man  smoking  a  pipe.  The  pulse  is  full  and  rather  slow,  the  decubitus 
dorsal,  and  the  skin  usually  cool,  though  sometimes  hot  and  moist. 
There  is  retention  of  urine,  and  the  feces  are  passed  ifticonsciously. 
The  pupUs  are  fixed  and  immovable,  usually  midway  between  contrac- 
tion and  dilatation,  sometimes  widely  dilated,  and  rarely  contracted;  or 
one  pupil  may  be  contracted,  while  the  other  is  dilated ;  the  difference 
in  different  cases  depending,  as  shown  by  Callender,  upon  the  part  of 
the  brain  involved.  There  is  paralysis  of  motion,  usually  affecting  the 
side  opposite  to  the  seat  of  injury.  The  period  at  which  the  symptoms 
of  compression  are  developed,  depends  on  the  particular  source  of  the 
pressure :  if  this  result  from  depressed  bone  or  a  bullet,  the  symptoms 
will  be  instantly  manifested,  and  the  patient  will  probably  continue  in 
a  completely  comatose  condition,  from  the  moment  of  injury,  either  till 
the  pressure  is  removed,  or  till  the  case  ends  in  death;  this,  it  will  be  re- 
membered, was  the  course  of  events  in  the  case  of  President  Lincoln.  If, 
however,  compression  be  caused  by  extravasation,  it  will  begin  gradu- 
ally, and  slowly  increase  during  several  hours,  until  the  intra-cranial 
bleeding  has  spontaneously  ceased,  or  has  been  artificially  arrested; 
while  compression  from  lymph,  serum,  or  pus  comes  on  at  a  still  later 
period  of  the  case. 

Diagnosis. — I  regret  that  I  cannot  agree  with  those  surgeons  who  con- 
sider the  diagnostic  marks  between  compression  and  concussion  to  be 
plain  and  easily  recognizable.  Unfortunately,  as  our  knowledge  of  the 
pathology  of  concussion  has  increased,  the  several  symptoms  which  we 
formerly  regarded  as  pathognomonic  are  shown  to  be  often  common  to 
both  conditions;  and  this  is  not  surprising  when  we  remember  that 
extravasation  is  an  almost  constant  lesion  of  concussion^  and  a  frequent 
cause  of  compression^  thus  rendering  the  difference  between  the  two 
conditions,  in  many  cases,  one  of  degree  only.  It  used  to  be  said  that 
the  symptoms  of  concussion  were  immediate  and  temporary;  those  of 
compression,  often  not  immediate,  but  permanent.  We  have,  however, 
seen  that  the  first  stage  of  concussion  presents  no  definite  symptoms, 
none  in  fact  which  might  not  be  due  to  shock  and  syncope  (conditions 
which  might  equally  complicate  compression) — while,  if  concussion  be 
attended  with  much  extravasation,  compression  itself  may  result.  Again, 
if  compression  be  caused  by  a  foreign  body,  or  by  displaced  bone,  the 
symptoms  will  be  immediate — while  in  many  cases  of  slight  compression, 
the  brain  in  a  short  time  becomes  habituated  to  the  source  of  presatirQ, 
when  the  symptoms  may  pass  off  without  surgical  interferenoe.  Ajid 
so  with  the  other  symptoms  which  used  to  be  considered  dtagnotUei 
there  is  not  one,  I  believe,  which  can  be  implicitly  relied  upon.    ▲  i 
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I  brought  into  the  Episcopal  Hospital  with  a  coinpoiintl,  comminiitecU 

Idepredsecl  fracture  of  the  froQtal  bone,  with  rupture  of  the  mem- 

,  And  escape  of  brain  eubstance.     When  I  saw  him  he  was  coma- 

, ud  evtdentlj  siitTerin^  from  compression  of  the  brain;  I  removed 

t  fkmgments  of  bone  that  were  loose,  and  ele%'ated  the  remainder  \ 

I  patient  breathed  somewhat  less  stertorously,  and  turned  on  bis  side; 

fcflext  dtkf  he  was  conscious,  and  rapidly  recovered*     Here  there  was 

itly  compression  from  an  obvioys  cause — depressed  hone ;  and 

I  Duly  change  in  symptoms  produced  by  relieving  this  compression 

noeorapanying  concussion  remaining),  was  a  dlminulton  in  stertor, 

*  >  sabstitntion  of  lateral  for  dorsal  decubitus.     Hence,  though  in 

we  can  say  without  hesitation,  in  view  of  the  one-sided 

lis^  profound  coma,  and  other  symptoms  mentioned,  this  is  com- 

liWor  that  is  concussion,  there  are  other  cases  in  which  it  is  impos- 

lo  draw  such  a  distinction ;  compression  may  disappear  sponta- 

aly,  leaving  concussion,   while   concussion,   by  a  continuance  of 

Mnuiial  hemorrhage,  may  end  in  fatal  compression. 

Itrognom^, — Compression  in  itself  is  not  a  very  fatal  condition;  in 

B,  in  wbich  the  pressure  is  not  very  great,  the  brain  accustoms 

f  to  the  new  state  of  atfairs,  and  the  patient  regains  consciousness, 

Igoet  on  to  recovery.     In  other  cases  it  is  possible  by  surgical  inter* 

to  relieve  the  corapreshion,  and  then,  if  the  brain  itself  be  not 

tcrrnll}'  altered,  there  is  a  good  prospect  of  recovery.     The  gravest 

I  of  com  press  ion  are  those  which  result  from  intra-cranial  hemorrhage 

'  «ii|»purationf  the  latter  condition  being  particularly  dangerous,  and 

muig  almost  always  sooner  or  later  fataL 

freaimejU  of  Cerebral  Compression, — When  the  cause  of  compression 

KiMpiuahle,  an  attempt  should  obviously  be  made  to  remove  it.  Thus 
Mlpraiaion  be  due  to  a  fragment  of  bone,  this  should  be  elei^ated 
inimd,  provided  it  can  be  done  with  safety;  or  if  to  hemorrhage, 
iiiloation  which  can  be  reached,  the  surgeon  may  make  an  effort  to 
iciaite  the  eflTused  blood  and  secure  the  vessel ;  if,  however,  the  cause 
^  11^  compreasion  is  uncertain,  and  still  more  if  the  existence  of  com- 
|*«s«on  itself  be  doubtful,  it  will,  I  think,  l)e  usually  wiser  to  abstain 
ftott  0|)i*niti%'e  interference,  and  to  treat  the  case  on  the  general  princi- 
plttwUich  have  Ijeen  laid  down,  in  speaking  of  the  management  of  the 
•Wodilag©  of  cerebral  contusion*  (page  309).  Purgatives  may  be  em- 
|loy»d  hi  these  cases  pretty  freely ;  and,  if  the  patient  cannot  swallow, 
^iWP  of  croton  oil  in  mucilage  may  be  placed  on  the  tongue,  while  the 
f  are  solicited  by  turpentine  enemata.  The  question  of  trephining 
will  be  considered  hereafter. 


tnmatio  Sncephalltis,  or  inflammation  of  the  cranial  contents 
I  result  of  injury,  is  a  very  serious  complication,  both  of  fractured 
I  of  the  severer  forms  of  cerebral  concussion  and  contusion.  The 
abstance  itself  may  be  affected,  or  the  meninges,  or  both  together; 
haoicl  membrane  is  perhaps  more  commonly  involved  than  any 
^ptrt  of  the  cranial  contents.  The  meninges  are  injected  with  blood, 
1  fthowtsh,  or  greenish,  and  sometimes  puriform  lymph  occupies 
**^oiTiiy  of  the  arachnoid  and  the  meshes  of  the  pia  mater,  the  arach- 
**^  itself  becoming  thickened,  and  assuming  an  opalescent  appear- 
JJ^  According  to  Hewett,  in  cases  of  meningitis  originating  from 
jjl^'^of  the  al-ull,  lymph  will  be  chiefly  found  on  the  dura  mater  and  in 
••^•fltyof  thi!  arachnoid;  while  in  those  cases  which  originate  from 
"■'yof  ihr  hrain  (as  after  concussion),  the  pia  mater  is  chiefly  affected, 
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the  araehDoid  cavity  often  escaping*    Inflammation  of  the  brain  sabstance 
itself,  chiefly  affects  the  gray  matter  and  superficial  white  substance,  and 
is  marked  by  great  congestion,  a  dusky  leaden  hue,  and  softening.  wMch 
comparatively  seldom  affects  the  central  white  parts,  such  as  the  fornix- 
Tranmatic  encephalitis  ma}*  end  in  .wppuration^  cerebral  abscesses  nut 
unfretpieutly  following  upon  seemingl}'  slight  injuries,  and   occurriiiS- 
after  long  intervals  of  apparent  health. 

Symptoms  of  Traumalic  Intra^crdmal  Inflammation. — These  are  pui^ 
(especially  referred  to  the  seat  of  injury),  heat  of  head,  fever^  conl 
tion  of  pupils,  photophobia,  and  intolerance  of  sound  ;  at  a  later  pci 
there   are   addeil  vomiting,  jactitation,   delirium,  eonvuUions,  fttupor- 
subsuUus,  paralysis,  and  coma.     The  occurrence  of  suppuration  is  fr^ 
quently  marked  b}^  repeated  rigors. 

The  period  at  which  encephalitis  is  develoj>ed  varies  in  different  casein   * 
thus,  after  general  and  wide-spread  concussion,  inflammation  may  cobw 
on  in  a  few  hours;  after  limited  laceration,  jirobably  not  for  several  days- 


while  inflammation  resulting  from  contusion  or  fracture  of  the  skull  ma^ 
occur  at  a  still  later  period. 

No  very  trustworthy  information  as  to  the  precise  seat  of  inflamma 
tion  can  be  derived  from  the  symptoms.  The  researches  of  Calleode^ 
would  seem  to  show  that  pain  is  especially  connected  with  lesion  of  th  « 
gray  matter,  and  convulsions  with  disease  about  the  track  or  distrihuliox 
of  the  great  vessels,  especially  tlie  middle  cerebral  arteries.  Solly,  how"  — 
ever,  looks  upon  convulsions  as  characteristic  of  inflammation  of  th^ 
tubular  portion  of  the  hemisphereB,  and  Dr.  Watson,  of  the  pia  matfr^" 
or  arachnoid ;  wiiile  Brodie  and  Hewett  have  seen  convnlsions  follo^^' 
injuries  of  the  head,  when  there  was  no  evidence  of  any  inflammation  a'fc 
alb  Death  may  result  from  pressure  of  lymph  or  pas  on  the  surface  9^^ 
the  brain  (in  cases  of  arachnitis),  from  softening  of  the  brain  tissue^  frorr»^ 
the  occurrence  of  intra-cranial  hemorrhage,  or  from  an  abscess  burstio^' 
into  the  ventricles;  or  it  may  result  secondarily  from  thrombosis  aai^ 
pyaemia. 

Intra-cranial  Syppnralion  ma^"  occur  between  the  skull  and  dura  mater" 
(subcranial) y  in  the  cavity  of  the  arachnoid  and  the  meshes  of  the  ptifc> 
mater  (inlra-memngeal)^  and  in  the  substance  of  the  brain  itself  (infra^ 
cerebrtti).     Subcranial  suppuration  results  from  lesion  of  the  bone,  aiwt 
is  only  met  with  at  the  seat  of  injury;   the  other  varieties   may  *l80 
result  from  couuterstroke,  and  may  therefore  be  found  at  a  distance  from 
the  point  at  which  the  violence  was  applied.     The  first  and  third  forms 
of  intra-cranial  suppuration  are  circumscribed,  tlic  latter  constituting 
the  ordinary  cerebral  abscess,  which  may  last  for  an  indeflnite  time 
without  inoducingany  marked  symptoms.    Intra-meningeal  suppuration 
is  commonly  widely  diffused,  occupying  the  region  of  the  vertex,  usually 
on  the  side  of  the  external  injury,  but  occasionally  opposite  to  it. 

The  si/mptoms  of  intra-cranial  suppuration  are  those  of  cerebral  irriU^ 
tion  and  compression  ;  but  I  do  not  know  of  any  signs  which  will  enable 
the  surgeon  positively  to  distinguish  the  presence  of  suppuration  ijoia 
that  of  arachnitis. 

The  prognosis  in  all  these  cases  is  very  unfavorable;  pus  has  been 
occasionally  evacuated  from  beneath  the  cranium,  the  patient  recovering  ; 
and  incisions  have  been  made  through  the  dura  mater,  and  even  into  tii« 
l)rain  substance,  in  search  of  pus.     Dupuytren,  and  Detmold,  of  Xe'^w' 
York,  thus  opened  cerebral  abscesses,  the  patient  of  the  former  recov^^" 
ing,  and  that  of  the  latter  surviving  the  operation  about  seven  weeks- 
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Treatment  of  Traumatic  Encephalitis. — Intra-cranial  inflammation  is 
to  be  treated  on  the  general  principles  laid  down  in  Chapter  II.  Bleed- 
ing was  formerly  considered  absolutely  necessary  in  these  cases,  and  is 
itUl  resorted  to  by  some  surgeons.  I  have  already  expressed  my  views 
80  folly  as  to  the  employment  of  venesection  in  the  management  of  in- 
ilmmation,  that  I  shall  not  revert  to  the  subject  here,  further  than  to 
ay  that  I  have  never  had  occasion  to  bleed  for  encephalitis.  Purging 
is  doubtless  a  most  valuable  means  of  treatment  in  these  cases,  but 
should  be  employed  with  due  caution,  and  not  pushed  so  far  as  unneces- 
Btrily  to  weaken  the  patient.  Desault  derived  advantage  from  the  use 
of  large  doses  of  tartar  emetic^  but  the  remedy  is  a  dangerous  one, 
t&d  is  now  seldom  employed.  Calomel  and  opium  are,  I  think,  of  great 
service  in  the  treatment  of  these  cases,  and  may  be  given  in  doses  of  a 
quarter  of  a  grain,  of  the  former,  with  a  sixth  of  a  grain  of  the  latter, 
e?ery  three  hours,  till  the  gums  are  slightly  touched,  when  the  mercurial 
should  be  suspended,  and  iodide  of  potassium  may  be  substituted. 
Cold  to  the  head  is  a  valuable  remedy,  and  is  very  grateful  to  the  patient, 
IS  relieving  the  headache,  which  is  one  of  the  most  painful  symptoms  of 
intnK^ranial  inflammation.  In  the  later  stages,  a  blister  to  the  nape  of 
the  neck,  or  even  to  the  entire  scalp,  is  recommended  by  some  authorities. 
The  diet  should  consist  of  fluids,  and  should  be  light  and  tinirritating ; 
if  the  general  condition  of  the  patient  require  it,  however,  the  surgeon 
must  not  hesitate  to  administer  concentrated  nutriment,  or  even  stimulus. 

After  injuries  of  the  head,  the  brain  often  appears  to  be  leH  in  an 
irritable  condition,  the  patient  suffering  from  headache,  vertigo,  in- 
somnia, etc.  Under  these  circumstances,  I  have  derived  benefit  from  the 
ttseof  the  bichloride  of  mercury  (in  very  small  doses),  or  of  the  bromide 
of  potassium,  which  may  be  given  freely,  and  seems  to  act  well  as  a 
l^ypnotic.  The 'State  of  the  bowels  should  always  be  looked  to,  in  these 
esses,  care  being  taken  to  avoid  constipation.  The  question  of  trephi- 
"%,  for  intra-cranial  suppuration,  will  be  discussed  in  its  proper  place. 

Injuries  of  the  Skull. 

Contusion. — Contusion  of  the  skull,  without  fracture,  is  a  very  serious 
^JQrj,  being  commonly  accompanied  with  grave  lesions  of  the  brain ; 
^  IMut  of  the  skull  which  is  bruised  may  become  necrosed,  and  eventu- 
ally exfoliate ;  or,  from  separation  of  the  dura  mater,  subcranial  suppu- 
ration may  occur  and  prove  fatal.  These  injuries  are  chiefly  met  with 
M  the  result  of  gunshot  wounds,  though  occasionally  resulting  likewise 
fiom  the  accidents  of  civil  life.  The  treatment  consists  in  combating 
c^ral  irritation,  by  the  means  already  described,  and  in  removing 
*®Viestra,  in  case  of  exfoliation.  If  a  patient  with  contused  skull  b^ 
p^  comatose,  it  is  usually  recommended  to  apply  a  trephine,  with  the 
l^ope  of  being  able  to  evacuate  pus  from  beneath  the  skull ;  the  facts 
•Ir^y  referred  to,  viz.,  that  it  is  impossible  to  distinguish  intra-cranial 
suppuration  from  arachnitis,  and  that,  even  if  the  existence  of  pus  were 
<^rtaio,  its  locality  could  not  be  determined,  are,  however,  sufficient  to 
'l^ow  how  slight  would  be  the  prospect  of  benefit  from  such  an  opera- 
tion. Thus,  in  a  case  of  gunshot  contusion  of  the  left  parietal  bone, 
^ch  proved  fatal  at  Cuyler  Hospital,  there  was  found  after  death 
•'•chnitis  of  the  right  side,  and  abscess  of  the  left  hemisphere  of  the 
brain,  at  a  point  corresponding  to  the  seat  of  injury — showing  that  tre- 
phinmg  on  either  side  would  have  been  utterly  useless. 
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Fracture  of  the  Skull. — ^Fractures  of  the  skull  may  be  simple  or 
compound,  comminuted,  etc  They  may  be  conTeniently  classified  as 
fractures  without  displacement  (fissured  fractures)^  and  fractures  with 
displacement  {depressed  fractures)^  the  latter  class  being  again  subdi* 
vided  into  impacted  and  non-impacied  depressed  fractures.'  In  some  rave 
cases,  the  fracture  may  be  limited  to  the  outer  table,  which  is  depressed 
upon  the  inner ;  in  other  instances,  the  inner  or  vitreous  table  is  alone 
broken,  the  outer  escaping.  As  a  rule,  the  inner  table  is  more  exten- 
sively shattered  than  the  outer,  the  exception  being  when  the  force  ie 
applied  from  within,  as  in  the  discharge  of  a  pistol  into  the  mouth.  The 
cause  of  this  difference  is  to  be  found,  as  pointed  out  by  Teevan,  in  the 
well-known  fact  in  mechanics,  that  fracture  begins  uniformly  in  the  line 
of  extension^  and  spreads  further  in  this  than  in  the  line  of  compression^ 
and  that  (in  the  case  of  gunshot  fracture)  the  bulk  of  the  fracturing 
body  is  absolutely  augmented  in  its  passage  through  the  bone. 

Any  part  of  the  skull  may  be  broken  by  either  direct  or  indirect  yio- 
lence,  the  parietal  and  fronUd  bones  being  most  often  affected  in  fractures 
of  the  vault,  and  the  temporal  and  sphenoid  bones  in  those  of  the  base 
of  the  skull.  Fracture  of  the  base  of  the  skull  is  the  most  fatal  form 
of  simple  fracture,  usuaUy  resulting  from  indirect  violence^  such  as  a 
blow  on  the  top  or  side  of  the  head,  or  a  fall  from  a  height  on  the  feet  or 
hips ;  it  is  generally,  if  not  (as  believed  by  Aran  and  Hewett)  universally, 
complicated  by  one  or  more  fissures  extending  upwards  into  the  vault. 
Depressed  fracture  of  the  skull  is  very  rarely  met  with  except  in  the 
vault,  and  results  from  dtrecrf  yoiolence. 

Symptoms  of  Fractured  SkulL — ^A  Simple  Fissured  Fracture  of  the 
vault  of  the  skull  presents  no  symptoms  which  can  be  considered  diag* 
nostic.  If  there  be  an  external  wound,  the  line  of  fracture  can  be 
usually  recognized,  though  a  mistake  has  arisen,  even  under  these  cir- 
cumstances, from  an  abnormal  position  of  one  of  the  cranial  sutures. 

Fracture  with  Displacement^  if  compound,  is  readily  recognized ;  but, 
if  unaccompanied  by  an  external  wound,  may,  as  alreieuly  mentioned,  be 
confounded  with  a  simple  scalp  contusion  (p.  304).  In  some  rare  instances 
the  displacement  is  outwards,  but  much  more  commonly  inwards,  consti* 
tuting  the  ordinary  depressed  fhtcture  of  the  skull.  The  displacement 
in  the  impacted  fracture  is  slight,  the  depression  being  less  than  the 
thickness  of  the  skull ;  in  the  non-impacted  variety  it  is  usually  much 
greater,  fragments  being  often  deeply  imbedded  in  the  substance  of  the 
brain  itself. 

Fracture  of  the  Base  of  the  Skull  may  be  suspected  in  any  obscure 
case  of  injury  to  the  head,  which  presents  marked  brain  symptoms ;  and 
there  are  two  signs  in  particular,  which,  though  they  cannot  perhaps 
be  considered  pathognomonic,  are  unquestionably  very  significant,  and 
render  the  existence  of  fracture  at  least  extremely  probable.  These 
signs  are  the  occurrence  of  intraorbital  ecchymosis  and  of  bloody  and 
watery  discharges  from  the  ear, 

1.  Fracture,  involving  the  anterior  fossa  of  the  base  of  the  skull, 
may  cause  hemorrhage  from  the  nosCj  or  into  the  deep  parts  of  the  orbit. 
The  blood  may  flow  backwards  through  the  posterior  nares  into  the 
mouth,  and,  being  swallowed,  may  subsequently  cause  hsematemesis,  giv- 
ing rise  to  a  suspicion  that  some  lesion  of  the  abdominal  viscera  may 
have  occurred.    Hemorrhage  into  the  orbit  and  areolar  tissue  of  the  eye- 

1  Other  subdivisions  are  sometimes  made,  such  as  the  itarred  fracture^  and  the 
eamerated  fracture  (a  form  of  the  depreucd  Tarietj). 
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kt  conitttoting  In  the  former  position  what  is  known  as  Inira-orbital 

>,  may  ho  considered  as  presumptive  evidence  of  the  existence 

of  the  anterior  fossa^  though  this  symptom  might,  of  course, 

\\  the  giving  way  of  a  bloodvessel,  without  lesion  of  the  bony 

This  form  of  eccbymosts  is  easily  distinguished  from  the 

luuctival  and  subcutaneous  palpebral  eech^^mosia,  which  consti- 

ordinary  ^*  black   eye,"  by  the    fact   that  it   is  more   deeply 

l/that  it  is  nnaccompanied  by  contusion  of  the  superficial  struc- 

ftQtl  that  it  is  not  a  primary  phenomenon;  it  is,  indeed,  caused  by 

gndoal  leakage  of  blood  from  within,  and  frequently  does  not  reach 

*  >tof  greatest  intensity  until  sev^eral  days  after  the  time  of  injury*, 

^rrb&ge  is  usually  venous,  probably  resulting  from  laceration 

learemotis  sinus,  though  it  may  l>e  arterial,  going  on  to  the  forma- 

jQ^ra  circumscribed  traumatic  aneurism,  and  eventually  requiring 

of  the  carotid  artery — an  operation  which  has  been  successfully 

nu^et  such  circumstances  by  Busk,  Scott,  and  others. 

%  Bm&rrhage  from  the  Earn  cannot,  of  itself,  be  considered  a  sign 

'  imfiortance,  as  it  may  arise  from  any  injury  which  ruptures  the 

ihfme  of  the  tympanum,  without  necessarily  implying  the  existence 

ibiiture.     If.  however,  it  be  profuse  and  long  continued,  the  blood 

iJVOUUQS  in  the  meatus  pulsating,  and  other  symptoms  of  cerebral 

btiogaimultaneously  present,  it  becomes  probable  that  a  fracture 

petrous  portion  of  the  temporal  bone  has  occurred,  and  that  the 

prooeeda  from  one  of  the  large  venous  sinuses  in  that  neighbor- 

Tlf  occwTence  of  a  Discharge  of  Thin  Watery  Fluid  from  the  ear  or 

or  through  a  wound  of  the  scalp,  is  very  significant  of  fracture; 

arge  appears,  in  moat  cases,  to  be  due  to  the  escape  of  cerebro- 

iluid,  though  instances  have  occurred  in  which  the  secretion  of 

ipunic  cavity,  and  even  saliva  (leaking  backwards  tli rough  a  per- 

'fitloo  of  the  meatus,  produced  by  the  fragment  of  a  broken  jaw),  have 

*B  QUBtaken  for  the  characteristic  discharge  of  fracture  at  the  base  of 

^  •kylL    Ifi  however,  a  profuse  watery  discharge  occur  from  the  ear 

'ttiiediiUly  after  the  accident,  or  if  it  follow  a  profuse  and  continued 

•■y*!  hemorrhage,  there  can  lie  little  doubt  that  the  cerebro-spinal  fluid 

^iiidfed  escaping,  and  that  a  fracture,  therefore,  is  necessarily  present. 

^Wiltfy  discharge  from  the  nose  is,  of  course,  much  less  significant,  and 

■J^wj  a^-companiment  of  fracture  is  less  often  met  with  than  that  from  . 

Bjw  e*r.    Compound  fracture  of  any  part  of  the  cranial  vault  may  be 

^P^wlH  by  a  discharge  of  cerebro-spinal  fluid,  provided  there  be  a  com- 

^"isicitJon  between  the  external  wound  and  the  snb^arachnoid  cavity, 

't  i*  stated  by  Robert,  who  has  given  much  attention  to  this  subject, 

^•tcaieiof  fracture  accompanied  with  discharge  of  cerebro-spinal  fluid 

'^^  tlwiyit  fatal;  this  is   probably   a  mistake,  for  several  well-authen* 

'^'•Weatiiai  are  on  record,  in  which  recovery  has  taken  place  in  spite 

•»  til*  oeeurrence  of  these  discharges,  though,  of  course,  in  any  case 

'•^Twovers,  there  is  always  the  possibility  of  an  error  having  been 

••^to  the  diagnosis.     A  sudden  ce»Bation  of  the  watery  discharge  is 

•P*  to  be  (^oickly  followed  by  fatal  coma. 

^rogtMwtj. — As  far  as  the  injury  to  the  bone  is  concerned,  there  is 
**'y  little  flak  from  fracture  of  the  skull :  osseous  union  commonly 
***^W  without  dlfl^culty,  unless  there  has  been  loss  of  substance,  in 
^"^ease  the  gap  is  tilled  by  means  of  a  firm  and  dense  membrane, 
*^^**OiMis  takett  [ilace,  the  sequestrum  is  thrown  oil  by  a  process  of  ex- 
and,  if  both  tables  of  the  skull  be  involved,  the  dura  mater  may 
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be  seen  covered  with  healthy  granulations,  and  pulsating  at  the  bottom 
of  the  wound.  Very  large  portions  of  the  skull  may  be  lost,  either  at 
the  time  of  the  accident,  or  at  a  later  period  by  necrosis,  without  injury 
to  the  patient ;  and,  indeed  (paradoxical  as  it  may  seem),  those  cases 
often  appear  to  do  best,  in  which  the  skull  has  suffered  most  extensively, 
the  force  of  the  blow  or  other  injury  spending  itself,  as  it  were,  upon  the 
bone,  and  the  brain  escaping  with  comparatively  little  harm.  The  danger 
in  any  case  of  fVactured  skull  depends  upon  the  amount  of  injury  done 
to  the  cranial  contents,  this  injury  consisting  in  contusion,  laceration, 
and  subsequent  inflammation,  conditions  which  have  already  been  con- 
sidered. 

TreatTnenL — The  treatment  of  a  fracture  of  the  skull  must  have  refer- 
ence to  the  condition  of  the  cranial  contents.  The  question  of  tre- 
phining in  these  cases  will  be  most  conveniently  considered  hereafter; 
after  the  operation,  if  it  be  resorted  to,  or  in  cases  in  which  operative 
measures  are  not  required,  the  treatment  should  be  conducted  on  the 
principles  already  laid  down  for  the  management  of  cerebral  contusion 
and  laceration,  and  traumatic  encephalitis.  Cold  to  the  head,  opium, 
purgatives,  liquid  food,  calomel  (in  cases  of  arachnitis),  with  perhaps 
blisters  or  local  bloodletting,  if  coma  be  threatened,  will  be  found  the 
most  usefdl  remedies  in  the  majority  of  these  cases.  In  cases  of  compound 
fracture,  loose  fragments  and  foreign  bodies  should  be  removed  if  pos- 
sible, and  depressed  but  adherent  portions  of  skull  elevated,  provided 
this  can  be  effected  without  too  much  disturbance.  The  danger  is,  how- 
ever, less  from  compression  than  from  inflammation,  and  hence  rough 
handling  or  careless  probing  of  the  brain  must  be  rigorously  avoided. 

Injuries  of  the  Cranial  Contents. 

Wounds  of  the  Brain  and  Meninges.— -The  brain  or  its  mem- 
branes may  be  wounded,  and  portions  of  the  cerebral  mass  itself  driven 
out  of  the  skull  in  cases  of  fracture,  recovery  yet  ensuing ;  it  is  indeed 
surprising  to  see  what  serious  wounds  may  occasionally  be  inflicted 
upon  the  brain  and  its  membranes,  without  a  fatal  result.  I  saw,  at 
Cuyler  U.  S.  A.  Hospital,  a  soldier  who  had  survived  a  perforating 
gunshot  fracture  of  the  skull,  and  Dr.  O'Callaghan  gives  the  case  of  an 
officer,  who  lived  seven  years  with  the  breech  of  a  fowling-piece  within 
his  cranium ;  perhaps,  however,  the  most  remarkable  cases  on  record,  of 
'  recovery  after  wound  of  the  brain,  are  those  narrated  by  Prof.  Bigelow, 
and  by  Dr.  Jewett;  in  the  former  case  an  iron  bar,  three  and  a  half  feet 
long,  and  weighing  thirteen  pounds,  passed  through  the  head,  and  in  the 
latter,  a  somewhat  similar  injury  was  produced  by  a  gas-pipe. 

The  symptoma  and  prognosis  of  brain  wounds  will  of  course  vary  with 
the  particular  part  involved.  Lesion  of  the  optic  tract  may  cause 
blindness ;  or  a  wound  in  the  neighborhood  of  the  fourth  ventricle,  sac- 
charine diabetes.  Wounds  of  the  base  of  the  brain  are  more  dangerous, 
and  more  quickly  fatal,  than  those  of  its  convexity.  The  treatment  of 
brain  wounds  consists  in  the  adoption  of  the  measures  which  have 
already  been  so  often  referred  to,  as  appropriate  in  all  cases  of  injury  to 
the  contents  of  the  cranium. 

Hernia  Cerebri. — Under  this  name  have  been  included  several  dis- 
tinct conditions,  which  have  merely  in  common  the  protrusion  of  a  fun- 
gous-looking mass  through  an  opening  in  the  skull.  This  mass  may  be 
merely  a  collection  of  coagulated  blood,  or  may  consist  of  exuberant 
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granulations,  proceeding  from  the  dura  mater  or  from  the  wounded 
brain  itself,  but  the  true  hernia  cerebri  consists  of  softened  and  disin- 
tegrated brain  matter,  mixed  with  lymph,  pus,  and  blood.  The  mass 
projects  through  the  dura  mater  and  skull,  and  the  superficial  portions, 
which  slough  and  are  cast  off,  are  usually  replaced  by  fresh  protrusions, 
until  the  patient  dies  exhausted.  More  rarely  the  patient  may  recover, 
the  whole  projecting  mass  being  disintegrated  and  removed,  or  slowly 
shrinking  without  the  occurrence  of  sloughing.  It  was  taught  by 
Outhrie  that  hernia  cerebri  was  more  likely  to  occur  through  small 
openings  in  the  skull,  than  through  large  apertures.  This  view,  how- 
ever, is  not  confirmed  by  the  experience  of  all  observers,  and  the  occur- 
rence of  the  affection  appears  to  depend  more  upon  the  condition  of  the 
brain,  than  upon  that  of  the  skull.  Hernia  cerebri  usually  manifests  itself 
in  the  course  of  the  first  or  second  week  of  the  injiiry,  the  period  varying 
with  that  of  the  development  of  cerebritis.  The  treatment  is  that  of  ence- 
phalitis in  general.  I  doubt  if  advant*ago  can  be  obtained  from  any  local 
treatment,  though  it  is  said  that  in  the  early  stages  slight  pressure  has 
proved  useful.  Avulsion,  excision,  and  ligation  are  all  to  be  reprobated, 
as  more  apt  to  add  fresh  irritation,  than  to  be  productive  of  benefit.  As 
the  affection  seems  often  to  result  from  the  imbedding  of  spicule  of 
bone  in  the  brain,  we  should  be  careful  to  remove  all  loose  fragments 
that  can  be  detected ;  while,  on  the  other  hand,  as  hernia  cerebri  cannot 
occur  without  wound  of  the  dura  mater,  this  membrane  should  be  scru- 
pulously respected  in  all  our  operations  upon  th^  skull. 

Trephining  in  Injuries  of  the  Head. 

The  objects  sought  to  be  attained  by  the  use  of  the  trephine  are  the 
remmal  of  compression^  whether  caused  by  extravasation,  by  displaced 
bone,  or  by  the  presence  of  pus,  and  the  prevention  of  inflammation^  by 
the  removal  of  foreign  bodies,  such  as  sharp  spiculse  of  bone,  musket- 
Mis,  etc.  Trephining  is  also  occasionally  employed  in  the  treatment 
of  epilepsy^  when  it  appears  probable  that  the  disease  is  caused  by  a 
i&orbid  condition  of  the  skull. 

Trephining  for  Extravasation. — If  it  were  possible  to  be  sure 
that  the  seat  of  extravasation  were  between  the  brain  and  dura  mater, 
Md  that  there  were  no  other  lesions,  operative  interference  might  be 
employed  with  some  hope  of  benefit.  When  it  is  remembered,  however, 
that  the  seat  of  extravasation  can  very  rarely  be  determined,  and  that 
these  cases  are  almost  invariably  complicated  with  grave  injury  of  the 
|>^in  substance,  it  ceases  to  be  a  matter  of  surprise  that,  as  Mr.  Hutch- 
inson puts  it,  "  the  modem  annals  of  surgery  do  not  .  .  .  contain  any 
c*»e8in  which  life  has  been  saved  by  trephining  for  this  state  of  things." 
There  are,  indeed,  a  few  cases  on  record,  in  which  blood  has  been  evacu- 
ated from  between  the  dura  mater  and  skull,  or  even  from  the  cavity 
of  the  arachnoid,  the  patients  recovering ;  but  in  the  immense  majority 
of  instances,  the  operation,  which  is  now  seldom  performed  under  these 
circnmstances,  has  been  useless,  or  has  even  hastened  death.  Hence,  I 
cannot  but  think  that,  as  a  rule,  the  surgeon  will  do  wisely  to  abstain 
from  the  use  of  the  trephine  in  these  cases,  relying  upon  medical  treat- 
^Dent,  as  in  dealing  with  ordinary  apoplexy.  If  the  trephine  be  employed, 
*  large  circle  of  bone  should  be  removed,  in  order  to  give  room  for  the 
evacuation  of  coagula,  and  to  afford  a  ftiir  opportunity  to  secure  any 
vessel  that  may  be  found  bleeding. 
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Trephining^  for  Depressed  Bone. — Probably  few  surgeons,  at  the 
present  day,  would  think  of  operating  in  a  case  of  Simple  Depressed 
Fracture^  without  symptoms  of  compression.  Even  if  there  be  such 
symptoms,  the  advantages  to  be  derived  from  trephining  are,  at  least, 
very  problematical,  for  (1)  the  symptoms,  if  due  to  the  depressed  bone, 
will  probably  pass  off  by  the  brain  accustoming  itself  to  the  pressure ; 
and  (2)  if  the  compression  persist,  it  will,  most  probably,  be  found  to  be 
due  to  extravasation  from  laceration  of  the  brain  itself,  a  condition  which 
evidently  would  not  be  benefited  by  trephining.  Indeed,  Hutchinson 
goes  so  far  as  to  consider  compression  of  the  braih  as  the  result  of  de- 
pressed fVacture  ^an  imaginary  state,"  and  declares  that  he  has  ^^  never 
seen  a  case  in  which  there  seemed  definite  reason  to  think  that  depres- 
sion produced  symptoms."  Although  the  rule  is  still  given,  in  most 
of  our  surgical  works,  that  trephining  is  indicated  in  simple  fracture 
accompanied  with  marked  symptoms,  there  can  be  no  doubt  that  hospital 
surgeons  are  becoming  more  and  more  averse  to  operating  in  these  cases; 
and  for  my  own  part,  I  can  only  say  that  I  have  never  seen  a  case  of 
this  kind  in  which  I  thought  the  use  of  the  trephine  justifiable,  nor  an 
autopsy  which  showed  that  the  operation  could  possibly  have  saved  life. 
With  regard  to  Compound  Depressed  Fractures^  it  seems  to  me  that 
the  course  to  be  pursued  should  vary,  according  as  they  are  or  are  not 
impacted.  In  an  impacted  fracture  the  depression  is  necessarily  incon- 
siderable, and  if  symptoms  of  compression  are  present  in  such  a  case, 
they  are  due  to  extravasation  or  laceration,  and  not  to  the  depression ; 
moreover,  the  impaction  prevents  the  access  of  air  to  the  cranial  con- 
tents, and  thus  lessens  the  risk  of  disorganizing  inflammation  following 
the  injury.  Hence,  in  impacted  fracture,  though  compound  and  de- 
pressed, I  would  not  advise  an  operation,  even  if  symptoms  of  compres- 
sion were  present.  For  one  case  like  Keate's,  in  which  by  a  happy  acci- 
dent the  operator  might  discover  a  wound  of  a  large  artery,  and  thus 
relieve  the  compression,  there  are  many  cases  in  which  trephining  could 
be  productive  of  no  benefit,  but  would,  by  admitting  the 
atmosphere,  seriously  complicate  the  prospects  of  reco- 
very. In  the  case  of  a  non-impacted  fracture,  the  rule 
has  already  been  given,  to  remove  the  loose  fragments,  and 
elevate  the  remainder.  In  most  cases  this  can  readily  be 
done  by  means  of  the  elevator  and  forceps,  without  enlarg- 
ing the  opening  in  the  skull.  If,  however,  the  aperture  be 
too  small  to  admit  of  safe  manipulation,  there  can  be  no 
objection  to  enlarging  it,  either  with  a  Hey's  saw,  with 
cutting  pliers,  or  with  a  small  trephine.  The  risks  of  atmo- 
spheric contact  are  unavoidable  in  such  a  case  as  this,  and 
the  best  that  the  surgeon  can  do  is  to  clear  the  wound  as 
well  as  possible,  by  the  removal  of  osseous  spiculse  and 
foreign  bodies.  It  will  thus  be  seen  that  I  would  restrict 
the  use  of  the  trephine  within  very  narrow  limits ;  it  is  not 
to  be  used  with  the  idea  of  relieving  compression,  nor  with 
the  idea  that  there  is  B.ny  special  virtue  in  the  operation,  to 
prevent  encephalitis.  The  trephine  should  be  used  merely 
as  Hey's  saw  is  used,  mechanically,  to  enlarge  an  opening 
which  would  be  otherwise  too  small  to  allow  the  surgeon 
to  carry  out  plain  therapeutic  indications.  The  surgeon 
should  cautiously  explore  every  compound  non-impacted 
fracture,  and  if  there  be  loose  spiculae,  remove  them,  whe- 
ther there  be  symptoms  of  compression  or  not.    As  the 
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Dn  tabic  is  often  more  extensively  involved  than  the  outer  table 
cially  in  punctured  fractures),  it  may  be  neceasar}'  sliglitly  to  en- 
the  opening  iu  the  skull  in  order  to  remove  these  spicuhe^  and 
I  enlargement  may  be  done  with  or  without  the  trephine,  accord- 
jtotbe  nature  of  the  case.  All  this  must  be  accomplished,  however, 
rith  ibe  utmost  caution  and  gentleuees;  and  I  believe,  with  Brodie, 
it  it  is  better  to  leave,  imbedded  in  the  brain,  a  foreign  body,  or  even 
\  frijsiDeiit  of  bone^  than  to  add  to  existing  irritation  by  reckless 
jtmpU  At  its  removal* 

Trephining  for  Intra-oranial  Suppuration. — Some  j-ears  ago, 

BiUf  the  iniluence  of  the  teaching  and  example  of  the  celebrated  Per- 

]  i'ott,  this  operation  was  more  freqnently  resorted  to  than  it  is  at 

Tsent  day.     As  we  have  already  seen,  there  is,  in  the  large  major- 

tcM€S,  no  symptom  which  renders  it  certain  that  pus  is  present; 

iBntcbinson  remarks,  if  we  adopt  the  rule  of  trepbiuitig  in  all 

[in  which,  after  bruise  or  fracture  of  the  skull,  the  patient  has 

hemiplegic  or  comatose,  with  inflammatory  symptoms,  we  will 

s  in  twenty  cases  of  arachnitis,  for  one  in  which  we  will  find  any 

I  be  evacuated ;  while  even  if  pus  be  found,  and  can  be  removed,  in 

use  majority  of  cases  arachnitis  will  coexist,  and  cause  death 

of  the  operation.     "I   have  repeatedly,'*  says  Hewett,  "seen 

Blreptiine  applied  under  such  circumstances,  and  matter  evacuated, 

«t  without  any  permanent  benefit.     Indeed,  the  successful  issue  of  a 

»«  or  trephining  for  matter  between  the  bone  and  dura  mater  is,  I 

evc,  all  but  unknown  to  surgeons  of  our  own  time."      When  the 

>af  a  successful  issue  after  operative  measures  are  so  slight,  the 

OD  will,  I  think,  do  wisely  to  abstain  from  the  operation;*  more 

itWy  as  these  cases  will  occasionally  recover,  at  least  temporarily, 

filler  fcipcctant  treatment.     Even  if  pus  be  present,  it  is  impossible  to 

^^w  that  it  is  within  reach,  and  cerebral  abscess  may  continue  for 

■**Xye*rs,  produciug  little  or  no  disturbance  ;,w*hile,  though  recovery 

]  oceamonally  followed  trephining  under  these  circumstances,  the  ope- 

bas  in  many  more  cases  but  superadded  a  new  injury  to  those 

ilj  existing.    Chassaignac  has  proposed  to  trephine  as  a  prophy- 

'  against  pystmia^  iu  cases  of  contused  skull ;  but  the  operation  is 

'  aot  justified,  either  by  experience,  or  by  what  we  know  of  the  eti- 

of  the  affection  meant  to  be  prevented. 

^ith  regard  to  Trephining  for  Epilepsy^  I  can  only  say  that  I  consider 

t>penitiou  unadvisable.     Its  risks   are   not  inconsiderable,  sixteen 

'  ieventy-two  cases  collected  by  Billings  having  proved  fatal ;  and 

iWt  remember  the  well-known  fact  that  epilepsy  is  apparently  and 

iinYy  curable  by  very  various  remedies,  which  have  at  least  the 

^  b«tng  harmless,  we  should  pause  before  recommending  an  ope- 

[vhidi  may  not  improbably  itself  cause  death,  and  of  which  the 

ire  benefits,  as  regards  permanence,  are  certainly  doubtful. 

ilion  of  Trephining. — The  form  of  trephine  ordinarily  em- 
Fvdls  shown  in  the  accompanying  illustration  (Fig.  160).    It  is  to  be 

,  M  In  cases  successfully  trepbtned  by  Watson,  of  Edinbur^U,  and  N.  H, 
I  «f  fisltiinorp,  an  oj^fice  in  the  »kull  hUohIcI  plaintv  communic4itc  with  an 
■Imomb.     Under  such  ciniumi^tances^  if  the  opening  were  in^ufilcicnt, 
i  woald  of  course  be  indicated. 
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applied  evenly  on  the  surface  of  the  skull, 
with  the  centre  pin^  slightly  projected, 
and  is  to  be  worked  cautiously  by  light 
turns  of  the  wrist  from  left  to  right  and 
from  right  to  left,  until  a  groove  is  formed, 
when  the  centre  pin  must  be  withdrawn, 
lest  it  puncture  the  skull  and  wound  the 
dura  mater.  The  surgeon  then  proceeds 
slowly  and  gently,  brushing  away  the  bone- 
dust,  A*om  time  to  time,  and  testing  the  pro- 
gress made  by  means  of  a  fine  probe  or 
toothpick.  When  the  diploe  is  reached  (if 
there  be  any),  the  trephine  works  more 
freely,  and  blood  escapes  with  the  bone-dust. 
As  the  inner  table  is  approached,  the  sur- 
geon must  renew  his  precautions,  lest  undue 
pressure,  or  an  accidental  slip  of  the  instru- 
ment,8hould  wound  the  dura  mater, an  occur- 
rence which  would  be  very  apt  to  prove  fatal.  The  disc  of  bone  which 
has  been  separated  will  often  come  away  in  the  crown  of  the  trephine, 
or  may  otherwise  be  readily  removed  with  the  elevator  (Fig.  161)  and  for- 
ceps.   If  the  external  wound  be  not  large  enough  to  allow  the  applica- 


Common  trepbioe. 


Fig.  161. 


Dlffenat  formt  o(  elerator. 


tion  of  the  trephine,  more  room  may  be  afforded  by  means  of  a  crucial 
or  X  incision,  the  flaps  of  the  scalp  being  held  out  of  the  way,  and  care- 
fully replaced  when  the  operation  is  completed.  The  wound  should 
then  be  lightly  dressed,  and  the  constitutional  treatment  of  the  patient 
carried  out  in  accordance  with  the  principles  already  laid  down  for  the 
management  of  cerebral  injuries.  There  are  certain  regions  of  the  skull 
to  which  the  trephine  should  not  be  applied,  if  it  can  be  avoided;  these 
are  the  various  sutures,  the  lines  of  the  large  venous  sinuses,  the  anterior 
inferior  angle  of  the  parietal  bone  (where  there  would  be  risk  of  wounding 
the  middle  meningeal  artery),  and  the  frontal  sinus;  if  it  should  be  neces- 
sary to  operate  in  the  latter  situation,  the  outer  table  should  be  removed 
with  a  large  trephine,  and  the  inner  table  with  a  smaller  instrument. 

The  Conical  Trephine  (Fig.  162)  is  an  old  instrument,  the  use  of 
which  has  been  recently  revived  by  Gait,  of  Virginia.  It  has  the  advan- 
tage over  the  common  instrument,  that  its  peculiar  shape  prevents  the 
possibility  of  its  unexpectedly  plunging  into  the  brain;  it,  however,  has 
the  disadvantage  that  it  divides  the  skull  obliquely,  and  thereby  ejcposes 
the  part  to  greater  risk  of  necrosis. 

The  results  of  the  operation  of  trephining  are  very  unfavorable,  the  pro- 

*  If  the  U8e  of  the  centre  pin  be  undesirable,  the  crown  of  the  trephine  may  be 
steadied  by  applying  it  through  a  piece  of  perforated  pasteboard,  as  suggested  by 
Dr.  P.  H.Watson,  of  Edinburgh. 
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portion  of  recoveries  having  been  in  the  New  York  Hospital  only  about 
1  in  4,  and  in  University  College  Hospital  (London)  1  in  3,  while  in 
Paris  almost  every  case  operated  on  of  late  years  has, 
according  to  N^ton,  proved  fsital.    The  majority  of  Fig.  163. 

deaths  after  trephining  are,  however,  due,  not  to  the 
operation,  but  to  cerebral  lesions  on  which  the  opera- 
tion could  have  no  effect,  so  that  statistics  are  yet 
wanting  to  show  the  absolute  mortality  of  the  opera- 
tive procedure.    During  our  late  war,'  107  cases  of 
trephining  gave  60  deaths  and  47  recoveries;  114  cases 
of  elevation  of  fragments,  without  trephining,  gave  61 
deaths  and  53  recoveries ;  while  483  cases  treated  by 
expectancy  gave  384  deaths  and  only  99  recoveries. 
As,  however,  the  latter  group  of  cases  contained  almost 
all  the  instances  of  penetrating  and  perforating  frac- 
ture, it  would  be  manifestly  unfair  (as  the  reporter 
Teryjustly  remarks)  to  found  upon  these  statistics  any 
amiment  as  to  the  value  of  the  operation  of  trephining, 
rerhaps  we  can   most  nearly  approach  a  correct 
estimate  of  the  risks  of  the  operation  itself,  by  con- 
sidering the  statistics  already  referred  to,  of  trephining 
for  epilepsy.    In  these  cases  the  only  traumatism^  to 
borrow  a  Gallicism,  is  that  due  to  the  operation  itself, 
and  here  we  find  that  72  cases  gave  16  deaths,  a  mor- 
tality of  about  22  per  cent.    But,  even  with  this  com- 
paratively small  figure,  it  behooves  the  surgeon  to  be       conic»i  trephine, 
very  cautious  not  unnecessarily  to  employ  an  opera- 
tion which  of  itself  kills  one  out  of  every  four  or  five  patients,  more 
especially  as,  upon  consideration  of  the  pathology  and  natural  history  of 
brain  injuries,  the  probability  of  benefit  from  the  operation  is  seen  to  be 
limited  to  an  exceedingly  small  number  of  cases. 


CHAPTEE    XYI. 

INJURIES  OF  THE  BACK. 

Wounds  or  other  injuries  of  the  soft  tissues  of  the  back  present  no 
Peculiarities  requiring  special  comment.  It  is,  indeed,  only  in  conse- 
quence of  the  liability  of  tlie  vertebral  column  and  its  important  contents 
^  be  involved  in  lesions  of  the  back,  that  injuries  of  this  region  acquire 
^ke  interest  which  they  possess  in  the  eyes  of  the  surgeon.  In  entering 
^Pon  the  important  subject  of  spinal  injuries,  I  shall  consider,  first,  the 
traumatic  lesions  of  the  spinal  cord  itself,  reserving  for  a  later  page 
^hat  I  have  to  say  with  regard  to  sprains,  fractures,  and  dislocations  of 
the  vertebral  column. 

»  Circular  No.  6,  B.  G.  0.,  1865,  p.  9. 
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iNjrBIES  OF  THE  SPINAL  CoRB. 

Conoussion  of  the  Spinal  Cord.^ — This  naay  vary,  like  concusswn 
of  the  braiu,  from  the  sliglitest  jarriog  or  shaking,  up  to  complete  disor- 
ganization.    Unlike  concnssion  of  the  brain,  however,  it  is  very  seMoa 
that  the  si>inal  injury  is  so  severe  as  to  j>rove  immediately,  or  even 
rapidly  fatal  (except  when  accompanied  by  fracture  or  dislocation),  tlealti 
as  a  result  of  sjiioal  concnssion  usually  occurring  after  a  considerable 
interval,  and  hcing  preceded  hy  inflammation  of  the  spinal  meninges  or  oC 
tlie  cord  itself,  or  by  progressive  softening  without  inflammator}'  symp- 
toms.     The  reason  for  this  dilTerence  is,  as  pointed  out  by  Li  dell,  Sbaw, 
and  others,  that  the  spinal  cord  floats  loosel}*  in  an  elastic  medium  (tbe 
cerebro-spina!  tluid),  and  is  therefore  not  so  readily  exposed  to  injury 
as  the  brain,  which  fits  comparatively  closely  to  its  bony  investment     I 
do  not  believe  it  possible  for  death  to  occur  from  concussiou  of  the 
spinal  cord,  without  lesions  demonstrable  by  pod^mortem  inspection* 
Though  several  cases  have  been  recorded  Ij}'  Boyer,  Frank,  and  others,  in 
which  such  aji  event  has  been  supposed  to  occur,  it  is  probable  that,  witli 
the  more  accurate  means  of  examination  w  hich  are  now  possessed,  post- 
live  lesions  could  have  been  discovered.    Death  may,  of  course,  occur  from 
i<Aoc^-,  which  is  an  occasional  complication  of  spinal  injuries;  or  from 
concomitant  lesions  of  other  organs — lesions  which  may  readily  escape 
detection,  if  attention  l)c  directed  chiefly  to  the  condition  of  the  spijie** 
The  post-mortem  api>earances,  in  fatal  cases  of  spinal  concussion,  ma>  bfi 
classed  as  (I)  extravasation  of  blood — which  may  occur  in  the  substaae^e 
of  the  cord  itself,  between  the  cord  ajid  its  memliranes,  or  between  lU« 
latter  and  the  vertebral  column  ;  (2)  laceration  of  the  membranes,  or  o^ 
the  cord;    (3)  inflammatory  changes — meningitis  or  myelitis^ — with  oi* 
without  compression  of  the  cord  from  the  so-called  products  of  inflaiO* 
in  at  ion,  lymph,  pus,  etc. ;  and  (4)  degeneration  of  the  structure  of  tLi^ 
cord,  without  any  evidences  of  pre-existing  inflammation. 

Hemorrhage  into  the  Vertebral  Canal  is  a  not  unfrequeati 
occurrence  in  severe  cases  of  siui^*^^  injury.  If  in  small  amount,  it  iiia>^ 
give  rise  to  but  transient  paralysis,  the  eflused  blood  becoming  coagi*^ 
lated  and  partially  abeorbed,  and  the  compressed  cord  becoming  gradu-- 
ally  accustomed  to  its  presence;  in  other  cases  it  may  remain  in  a  fluid 
condition,  or  may  possibly  be  clotted  and  subsequently  reliquefied.  Iib- 
some  cases  it  would  appear  that  slow^  extravasation  may  continue  for  ^ 
considerable  period,  fatal  paralysis  not  coming  on  for  some  time  altciT 
the  injury  (in  Mn  Heaviside's  case  nearly  a  year),  and  death  thus  result— 
ing,  as  pointed  out  by  Aston  Key,  from  the  (nnnulative  eftect  of  spioiLE 
compression.  I  do  not  know  of  any  sign  by  which  the  surgeon  cam 
positively  determine  the  exact  seat  of  extravasation,  in  cases  of  spinal 
iiemorrhage ;  in  the  majority  of  instances  tlie  eifused  blood  is  fuiURl 
outside  of  the  membranes,  or  between  the  latter  and  the  cord ;  and  it  i^ 
probably  in  one  of  these  positions  that  extravasation  usually  ocx.'ni*^'^ 
when  the  symptoms  are  slow  and  progressive  in  their  development,  aiicl. 

'  Tlie  term  roneussion  is  retained  from  motives  of  convenience.  It  is  not,  bow  - 
ever,  Bcienlilically  correct,  the  various  crmdllioas  which  are  designated  by  tl»«» 
term  concuBJ^ioii,  being  really  ins  tan  ees  of  contusion^  partial  rupture  of  the  ctr^ 
fibres,  etc.     See  remarks  ou  ContitMiitn  of  the  Bniin^  in  Chap.  XV. 

2  8ee,  in  connection  with  this  suhject,  an  inlerestiug  ptipcr  Ijy  Dr.  W.  Moxon,  (*x» 
ibromhosTs  of  the  rmai  vessels  tlirmigh  injury  to  the  lumbar  apine  {Ovjf^t  ihff^^ 
EfporU^  M  s.,  voh  xiv.  pp,  99-111), 
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in  the  power  of  motion  is  more  affected  than  that  of  sensation.     Ex* 

ififiation  into  the  substance  of  the  cord  itself,  would  probably  cause 

Dt  paraJysis,  both  motor  and  sensory,  which  might  be  permanent, 

tint  fjivornble  case  might  subsequently  disappear.     This  is  the  most 

"iBsible  explanation  of  the  symptoms  in  the  remarkable  case  recorded 

Hoghes.  of  Dublin,  in  which  an  injury  of  the  cervical  spine  caused 

ttmt  hut  temporary  loss  of  both  motion  and  sensation,  in  the  lower 

tmnities,  followed  by  gradually  developed  l>ut  long-persisteut  molar 

inlysit,  in  the  upper  extremities.     Instant  loss  of  both  motion  and 

piitioii,  if  temporary,  may  be  supposed  to  be  due  to  a  slight  hemor- 

into  the  substance  of  the  cord  itself;  while  gradually  developed 

»i^  especially  affecting  the  motor  power,  may  be  reasonably  at- 

]  to  hemorrhage  upon  the  surface  of  the  cord,  or  even  outsidt*  of 

membranes.     The  upper  limit  of  paralysis  will,  of  course,  indicate 

irlj  the  heujkt  at  which  the  extravasation  has  occurred* 

Laeermtion  or  Rupture  may  occur  in  the  spinal  membranes  (par- 
ticniarlv  the  pia  mater,  allowing  a  hernia  of  the  medulla),  or  iu  the 
ifhn  of  the  spinal  cord  itself  These  lesions  are,  however,  more  fre- 
^^■nl^  produced  by  violent  twistings  or  bendings,  or  by  fractures  or 
^^^■Imns  of  the  spinal  column,  than  by  nny  injury  to  which  the  term 
^Bftlioii  can  be  properly  applied. 

Inflammation  of  the  Spinal  Membranes  (Meningitia)^  and 

of  the  Cord  (Myelitis),  are  very  frequent  secondary  uccurreuces  in 

■^*e»  of  bjtinal  injury*     In  spinal  meningitis  there  is  great  congestion, 

m^  often  effusion  of  serum,  or  formation  of  lymph  or  pus.     Myelitis 

■tjaflk-t  the  whole  thickness  of  the  cord,  or  principally  the  gray  matter; 

U'^ogh,  if  consecutive  to  meningitis,  the  white  portion   may  alone  be 

™»oIvd.     Inflammation  of  the  cord  substance  is  commonly  attcnde<l 

*itb  softening,  which  may  end  in  total  disappearance  of  the  nervous 

•^^D^turcs  at  the  part  affected-:-nothing  but  connective  tissue  remaining; 

^       ely  induration  occurs,  the  nervous  substance  being  increased 

laud  of  a  dull  whitish  color.    The  occurrence  of  inflammatioo,  in 

I  injury,  is  attended  with  great  pain,  distressing  sensations, 

I  tied  around  the  waist  or  limbs,  tetanic  spasms,  general  con- 


dSfllve  Disorganization  of  tlie  Cord  may  occur  as  the  result 

to  the  spine,  without  the  manifestation  of  any  evidence  of 

liion,  either  during  life,  or  upon  post-mortem  inspection.     Pa- 

» both  motor  and  sensory,  sometimes  accompanied  with  muscular 

lity,  gradually  creeps  upwards,  until  death  ensues  from  interference 

the  respiratory  function.     The  autopsy  shows  ditfused  white  soflen- 

f  the  spinal  cord,  without  evidence  of  either  meningitis  or  myelitis. 

Inatancea  the  cord,  to  the  unaided  eye,  appears  perfectly  healthy, 

marked  changes  are  subsequently  discovered  by  careful  micro- 

li)s|)ection  (H.  C,  Bastiau,  Med.-Chir,  Tram^  vol.  L  pp.  4^9^42), 

^ounda  of  the  Spinal  Cord. — The  spinal  cord  may  be  wounded 

cutting  instruments,  by  pistol-balls,  etc.,  without  any,  or  with 

alight  injury  to  the  vertebral  canaU     The  symptoms  of  such  a 

are  those  which  we  shall  presently  consider  as  common  to  all 

ittjuriea,  though  there  may  be  some  moilifications,  owing  to  the 
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greater  limitation  of  the  injurj'  to  certain  parts  of  the  cord,  than  in 
cases  of  spinal  concussion,  or  of  vertebral  fracture  or  dislocation;  thas, 
vhile  in  the  latter  classes  of  cases  paralysis  is  usually  bilateral,  and 
involves  both  motion  and  sensation,  in  cases  of  wound  of  the  cord  we 
not  unfrequently  find  paral3'sis  only  of  the  side  injured,  as  in  instances 
recorded  by  Yign^s,  Peniston,  and  others,  or  loss  of  motion  on  the 
injured,  and  loss  of  sensation  on  the  opposite  side,  as  in  cases  narrated 
by  Boyer,  and  by  Hughlings  Jackson. 

Symptoms  of  Spinal  Injuries. — The  following  account  of  the 
symptomatology  of  injuries  of  the  spine  is  to  be  understood  as  applying 
to  all  forms  of  injury  in  which  the  cord  is  involved,  whether  the  vertebral 
column  itself  has  or  has  not  escaped:  as  we  shall  see  hereafter,  the 
differential  diagnosis  of  the  various  forms  of  spinal  injury  is  often  im- 
practicable, and  always  difllcult,  a  fact  which  is  not  surprising  when  we 
reflect  that  the  rational  symptoms  are  the  same  in  the  various  forms 
of  lesion.  I  shall  adopt  the  classification  of  symptoms,  which  I  em- 
ployed in  my  monograph  on  Injuries  of  the  Spine,  published  in  1867, 
and  which  is  pretty  much  the  same  as  that  used  by  Brodie,  in  his 
classical  paper  in  the  Medico- Chirurgical  Transactions^  vol.  xx. 

Motor  Paralysis. — The  most  striking,  and  probably  the  most  constant 
symptom  in  cases  of  spinal  injury,  is  paralysis  of  the  voluntary  muscles 
below  the  seat  of  lesion.  When  the  injury  is  below  the  second  lumbar 
vertebra,  there  may  be  no  paralysis,  or  if  it  exist,  it  is  usually  partial 
and  temporary,  the  spinal  cord  itself  not  usually  extending  below  this 
point,  and  the  cauda  equina  appearing  to  be  comparativel}'  free  from  risk 
of  injury.  In  lesions  below  the  eleventh  dorsal  vertebra,  the  paralysis  is 
usually  less  complete  than  in  those  at  a  higher  point,  the  cord  being 
protected  in  this  part  by  the  roots  of  the  cauda  equina.  Paralysis,  ordi- 
narily, does  not  extend  to  parts  which  derive  their  nervous  supply  from 
the  portion  of  the  cord  above  the  seat  of  injury,  and  the  exact  point  of 
lesion  can  be  thus  determined  in  most  cases:  the  apparent  cxoeptions 
reported  by  Stafford,  Brodie,  and  others,  are  probably  explicable  by 
the  fact  that  a  second  lesion,  such  as  contusion  or  extravasation,  existed 
at  the  higher  point,  as  the  result  of  indirect  violence,  to  which  the  older 
writers  would  have  given  the  name  of  counterstroke.  The  extent  of 
the  spinal  lesion  in  a  downward  direction,  may  be  determined  by  means 
of  the  electrical  test,  proposed  by  M.  Landry.  This  surgeon  found,  in 
a  case  of  luxation  of  the  fifth  dorsal  vertebra,  that  the  muscles  of  the 
thigh  ceased  to  respond  to  electricity,  while  those  of  the  leg,  though 
equally  paralyzed,  continued  to  contract  in  response  to  the  electric 
stimufus.  The  autopsy  showed  that  the  part  of  the  cord  which  supplied 
nerves  to  the  femoral  muscles  was  disorganized,  while  that  whence  arose 
the  nerves  going  to  the  leg  was  quite  health}'.  Thus  the  fact  that  each 
segment  of  the  cord  constitutes  a  separate  nerve  centre,  affords  a  means 
of  accurately  determining  the  extent  of  that  portion  which  has  been 
injured.  Motor  paralysis  is  usually  symmetrical:  when  unilateral  (as 
in  a  case  of  fractured  spine  observed  by  Liston),  it  indicates  that  one 
side  only  of  the  cord  is  involved,  as  in  the  instances  of  wound  of  the 
cord  already  referred  to.  Motor  paralysis  after  spinal  injuries  may  be 
due  to  various  causes,  as  to  division  of  the  cord  fibres,  to  compressions 
(either  from  extravasation,  or  from  the  products  of  inflammation),  or  to 
progressive  disorganization  of  the  nervous  structures.  If  the  paralysis 
be  immediate,  complete,  and  permanent,  the  cord  is  probably  divided ;  if 
the  paralysis  be  immediate,  but  not  permanent,  the  case  is  one  of  so-called 
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"concnssion" — the  lesion  probably  being  a  slight  extravasation  into  the 
Bubstance  of  the  cord,  though  this  is,  of  course,  mere  matter  of  conjee- 
tare;  paralysis  coming  on  gradually,  and  subsequently  diminishing,  is 
probably  doe  to  compression  on  the  surface  of  the  cord,  from  extravasa- 
tion or  from  inflammatory  changes;  while  slowly  but  continually  extend- 
ing paralysis  gives  reason  to  fear  progressive  disorganization  of  the 
cord — a  condition  which,  almost  always,  ultimately  proves  fatal. 

A  few  cases  are  referred  to  by  Yclpeau,  in  which  the  cord  is  said  to  have 
been  completely  divided,  without  any  paralysis  having  existed  during 
life;  it  is  scarcely  necessary  to  say  that  these  cases  admit  of  but  two 
explanations — either,  as  believed  by  Brodie,  that  they  were  incorrectly 
observed,  the  division  of  the  cord  fibres  not  being  complete — or,  as  sug- 
gested by  Prof  Brown-S^uard,  that  the  division  was  at  a  point  below 
the  origin  of  most  of  the  spinal  nevres. 

Muscular  Spasms  or  Convulsions  after  spinal  injuries  were  believed 
by  Brodie  to  indicate  compression  of  the  cord,  and  I  believe  this  state- 
ment to  be  correct,  as  regards  the  spasms  met  with  in  the  early  stages 
of  these  cases.  The  value  of  this  symptom  for  diagnostic  purposes  is, 
however,  diminished  by  the  fact  that  the  cord  is  often  found  compressed, 
after  death,  without  spasms  having  been  observed  during  life.  The 
occarrence  of  convulsions,  at  a  later  period  (as  already  mentioned), 
may  denote  the  onset  of  spinal  meningitis;  while  again,  in  cases  which 
recover,  muscular  twitchings  not  unfrequently  accompany  the  return  of 
motor  power. 

Loss  of  Sensation  usually  accompanies  and  is  coextensive  with  motor 
paralysis,  in  injuries  of  the  spine.  So  complete  was  the  loss  of  feeling 
in  a  case  recorded  by  Purple,  that  the  patient  submitted  to  amputation 
of  both  thighs,  without  the  use  of  an  anaesthetic,  and  without  manifesting 
any  emotion  during  the  operation.  Occasionally  sensory  precedes  motor 
paralysis,  while,  on  the  other  hand,  in  favorable  cases,  the  power  of 
feeling  is  not  unfrequently  regained,  while  that  of  motion  is  still  very 
impei^ect. 

Hypers^thesia  is  occasionally  observed  in  connection  with  motor 
paralysis.  South  saw  a  case  of  fracture  of  the  cervical  spine  in  which 
there  was  loss  of  motion  with  hyperaesthesia  on  the  right  side,  and 
aniesthesia  on  the  left.  On  the  other  hand,  in  a  case  reported  by  Gama, 
intense  hyperesthesia  followed  a  bayonet  wound  of  the  posterior  columns 
of  the  spinal  cord,  there  being  absolutely  no  paralysis;  a  circumstance 
which,  as  pointed  out  by  Brown-S^quard,  would  indicate  that  the  anterior 
portion  of  the  cord  had  escaped  injury.  A  zone  of  hyperaesthesia  some- 
times marks  the  upper  limit  of  sensory  paralysis,  due  probably  to  irrita- 
tion of  the  spinal  nerves,  before  their  exit  from  the  vertebral  canal. 

Pain  is  a  symptom  of  frequent  occurrence  in  spinal  injuries  ;  it  may 
be  felt  at  the  seat  of  lesion,  or  may  be  referred  to  various  other  parts 
of  the  body.  Unusual  and  often  most  distressing  sensations,  as  of 
burning,  constriction,  etc,  may  be  referred  to  parts,  the  nervous  con- 
nection of  which  with  the  sensorium  is  entirely  destroyed. 

Dyspnoea. — This  is  a  marked  and  distressing  symptom  of  injuries  of 
the  cervical  and  upper  dorsal  regions  of  the  spine.  It  is  often  said  that, 
in  lesions  of  the  cervical  cord,  respiration  is  performed  by  the  diaphragm 
alone;  this  is  not  strictly  correct,  for,  as  pointed  out  by  Shaw,  in  many 
cases  the  diaphragm  is  helped  by  the  serratus  magnus  muscle  (supplied 
by  the  external  thoracic  nerve),  which,  when  the  shoulders  are  fixed, 
tends  to  lift  and  expand  the  chest.  If  the  spinal  cord  be  destroyed 
above  the  origin  of  the  phrenic  nerve,  death  is  instantaneous.    The  oc- 
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currence  of  clvspna?a  in  doj-sal  iiijiiries  depends  upon  two  causes:  first, 
the  abdominal  muscles  being  paralj'zed,  the  act  of  expiration  is  neces* 
earily  incomplete;  and,  secondly,  paralysis  of  these  muscles  aUow^tte 
bowels  to  become  distended  with  gas,  thus  thrusting  the  diaphragm  op- 
wards,  and  mechanically  impeding  its  motion.  The  occurrence  of  dyspiMtt 
at  a  late  period  of  spinal  injuries  is  attributable  to  progressive  dl80^' 
ganization  of  the  cord,  extending  upward  to  tlie  cervical  region. 

Dysphagia  and  Vomiting  have  been  observed  in  injuries  of  the  cervical 
spine,  as  lias  Jaundice  in  those  of  the  dorsal  region,  without  an^'hep&tk 
lesion  having  been  discovered  after  death. 

Invohtntanj  Fecal  Discharges  are  met  with  in  those  cases  in  which 
the  iJijury  has  involved  the  lowest  portion  of  the  cord — that  which  [»re- 
sides  over  the  spldncter  muscle  of  tiie  rectum;  when  the  lesion  is  at  a 
higher  point,  this  part,  having  escaped  injury,  continues  to  act,  for  a 
time  at  least,  as  a  separate  nerve  centre,  and  CosUveties^  ensues.  In 
some  cases  there  may  be  temporary  fecal  incontinence,  depending  on 
shock,  which  is  coincident  with,  though  not  necessarily  dependent  upoiL, 
the  spinal  lesion. 

Bek'ntioJi  of  Urine  is  present  in  most  cases  of  Bpinal  injury,  beio^ 
followed  after  a  time  by  Ooerflou^  and  subsequently  by  true  Incontinence^ 
A  few  cases  are  recorded  by  Morgagni  and  others,  in  which  incontineuc* 
was  present  from  the  outset. 

Sujypreiy^ion  of  Urine  is  a  more  serious,  but,  fortunately,  a  rarer  symp- 
tom tlian  reft' nt ion.  Several  remarkable  instances  of  this  occurreno** 
have  been  recorded  by  Brodie,  Dorsey,  Com  stock,  and  others. 

Hematuria,  from  coincident  contusion  or  partial  laceration  of  tU* 
kidneys,  is  not  un frequently  joet  with  in  cases  of  sprain  of  the  Inrab**^ 
spine.  This  symptom  is  not  usuall}^  one  of  serious  import,  though  ^ft^* 
Shaw  reports  a  case  in  which  the  bleeding  was  so  profuse  as  to  rend^^ 
the  patient  anivmic.  There  is,  according  to  Le  Qros  Clark,  no  reason  t-*^ 
believe  that  organic  disease  of  the  kidney  ever  ensues  in  these  cases. 

Gbjcosuria  has  been  met  with  in  connection  with  injury  of  theeervicBJ- 
spine;  the  circumstance  is  interesting,  in  view  of  the  experiments  wbict»- 
have  been  made  as  to  the  artificial  production  of  diabetes. 

Changes  in  the  Urine  Occurring  after  Spinal  Injurteis, — ^Within  ^^ 
short  time,  varying  from  the  second  to  the  ninth  day  after  a  sevens 
injury  to  the  spine  has  been  received,  the  urine,  from  being  clear  anA 
acid,  becomes  turbid,  ammoniacal,  and  loaded  with  mucus,  and  at  a  later' 
period  with  phosphate  of  lime.  This  condition  may  continue  indefinitely^ 
or  may  disappear,  or  acidity  and  alkalinity  of  the  urine  may  alternate^^ 
without  any  very  obvious  reason.  In  some  rare  cases,  according  tc^- 
Brodie,  the  urine  first  secreted  after  a  spinal  injury,  though  acid  an^ 
free  from  in«cu«,  has  a  peculiarly  offensive  and  disgusting  odor,  Ir^- 
other  cases,  it  is  higldy  acid,  having  an  opaque  yellow  appearance,  an<^ 
depositing  a  yellow  amorphous  sediment,  which,  in  one  instance,  staiac<^ 
the  mucous  membrane  of  the  bladder,  though  the  latter  presented  nc^ 
marks  of  inflammation. 

Ci/Atitia  is  an  almost  constant  sequence  of  severe  spinal  lesions;  it  i^ 
probably  due,  chiefly,  to  the  mechanical  injury  to  the  bladder,  frorK* 
over-distension  and  the  frequent  use  of  the  catheter,  but  is,  no  donb^, 
further  aggravated  by  the  altered  character  of  the  urine.  This  aitef«fc.- 
tion,  however,  is  itself  usually  secondary,  depending  on  the  inflamfed 
state  of  the  lining  membrane  of  the  bladder,  though,  in  some  cases, 
according  to  Hilton,  the  urine  is  alkaline  as  it  comes  from  the  kidiicj'a^^ 
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PriapUnn. — This  curious  symptom  is  occasionally  met  with  in  con-  • 
nection  with  lesions  of  all  portions  of  the  spinal  cord,  except  the  lowest. 
It  is  totally  unconnected  with  any  voluptuous  sensation,  and  is  only 
found  in  cases  accompanied  by  motor  paralysis.     In  some  cases,  par- 
ticularly when  the  injury  is  in  the  cervical  region,  priapism  may  occur 
spontaneously,  immediately  after  the  accident,  and   is  then  due  (as 
pointed  out  by  Hilton)  to  the  excito-motor  function  of  the  portion  of  the 
cord  below  the  lesion  being  unduly  excited,  because  deprived  of  the  regu- 
liting  influence  of  the  brain.     In  otlier  instances  this  symptom  is  devel- 
oped—also spontaneously — at  a  later  period,  owing  to  central  irritation, 
generally  from  slight  extravasation  into  the  substance  of  the  cord ;  while 
instill  other  cases  it  occurs  merely  as  a  reflex  phenomenon,  and  may  be 
excited  by  touching  the  scrotum  or  by  passing  the  catheter.    The  ex- 
istence of  priapism  is  usually  evidence  of  severe  and  permanent  injury 
to  the  spinal  cord,  though  that  this  symptom  may  occur  in  connection 
with  simple  concussion  la.  shown  by  a  case  recorded  by  Le  Gros  Clark, 
in  which  sensation  returned  on  the  ninth  day,  though  the  power  of  mo- 
tion was  not  restored  for  several  months. 

EushedFace^usu&Wy  accompanied  by  Lachrymation^SLnd  by  Contracted 
or  merely  Myotic  Pupils^  is,  I  believe,  only  met  with  in  cases  of  injury  in- 
Tolving  the  cervical  portion  of  the  cord.  It  appears  to  be  due  to  a  par- 
tial paralysis  of  the  sympathetic  nerve,  which  derives  its  cervico-cephalic 
branch  from  the  so-called  "  cilio-spinal  region"  of  the  spinal  cord.  This 
symptom  is  one  of  very  grave  import. 

AUeration  of  Vital  Temperature  is  a  symptom  which  has  been  par- 
ticularly investigated  by  Chossat  and  Brodie.  The  temperature  of  the 
psralyzed  parts  frequently  rises  much  above  the  normal  standard,  this 
symptom  being  probably  most  frequent  in  lesions  of  the  upper  portion 
of  the  cord,  though  a  temperature  of  100°  has  been  noted  by  Hutchin- 
wn,  in  a  case  of  fracture  of  the  lumbar  spine.  In  a  case  of  injury  of  the 
cervical  region,  observed  by  Brodie,  the  thermometer  placed  between  the 
thighs  rose  to  111°  Fahr.,  and  this  elevated  temperature  persisted  even 
*ftw  the  patient's  death.  This  symptom,  to  which  Hutchinson  gives  the 
nsme  of  ParaZy/ic  Pyrexia,  is  probably  due,  like  the  flushing  of  the  face, 
^  4  paralyzed  condition  of  the  sympathetic  or  vaso-motor  nerve.  Per- 
sistent elevation  of  temperature,  in  spinal  injuries,  is  a  very  grave  symp- 
^nii  and  always  affords  grounds  for  a  gloomy  prognosis.  In  the  later 
f^SC8  of  spinal  injuries,  the  temperature  of  the  paralyzed  parts  often 
wcomea  greatly  reduced;  and  even  when  there  is  no  real  diminution  of 
temperature,  the  patient  often  experiences  a  distressing  sensation  of 


Nutritive  Changes  in  Paralyzed  Parts. — In  patients  who  survive  the 
™t  risks  of  spinal  injury,  the  paralj'zed  extremities  usually,  but  not 
•*'J*y8,  become  flabby  and  atrophied ;  the  skin  assumes  a  sallow  hue, 
^Jl^^ften  desquamates  in  flakes;  the  joints  are  often  contracted  and 
"jjp  Partly  from  the  lessened  vitality  of  the  tissues,  but  more  prob- 
*Wy  from  the  patient's  insensitiveness  to  pain,  and  inability  to  change 

®  position,  gangrene  and  sloughing  are  apt  to  occur  in  parts  that  are 
J^posed  to  pressure ;  large  bed-sores  are  thus  formed  over  the  sacrum, 
°*P*?  knees,  or  any  part  that  touches  the  bed,  and  may  slowly  exhaust 
™  patient's  strength,  or,  more  rarely,  may  give  rise  to  pyiemia,  and 
thus  quickly  induce  a  fatal  result.  Bed-sores  are  most  frequently  met 
Jl^'th  in  cases  of  injury  of  the  lower  portion  of  the  cord,  simply,  I  be- 
"^^e,  because  in  these  cases  life  is  more  often  prolonged,  than  when  the 
opper  part  of  the  spine  is  involved. 
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Tetanus^  contrary  to  what  might  a  priori  be  expected,  is  rarely  met    ■:  i 
with  in  cases  of  spinal  injury;  in  a  case  at  St.  Thomas's  Hospit^i,  it    1.^ 
occurred  three  weeks  after  a  blow  on  the  spine,  the  patient  recovemg; 
while  in  a  fatal  case  whi^h  occurred  during  our  late  war,  the  autopsy 
showed,  in  addition  to  the  spinal  lesiou,  a  contusion  of  the  anUrior 
cniral  nerve. 

CercbrQl  CompHcalions — Concussion  of  the  Brain  may  conoplicala 
injuries  of  any  portion  of  the  spinal  cord,  resulting  either  from  direct 
violence   simultaneously  inflicted  on  the  head,  or  from  counterstrokt 
Delirium  J  Coma^  and  Insomnia  have  each  been  occasionally  noted  in 
cases  of  spinal  injur}^,  the  latter  symptoms  however,  I  believe,  onlyia 
instances  in  which  the  cervical  region  has  been  involved.  Cerebral  Menin- 
(lids J  as  observed  by  Ollivier,  oilen  comi)licates  inflaramation  of  the  &piijil 
membranes. 

ConcusBion  of  the  Spine  from  Indirect  Causes ;   Railway 

Spine-^-Under  tliese^  or  similar  names,  is  described  by  Erichseu,  an^ 
other  English  surgeons^  a  peculiar  morbid  condition  characterized  by 
very  varied  nervous  symptoms,  both  physical  and  mental,  which,  accord- 
ing to  these  authors,  are  all  directly  traceable  to  the  state  of  the  spine* 
This  subject  has  excited  a  great  deal  of  interest,  and  a  great  deal  of 
controversy,  chiefly  because  of  the  nuineroua  suits  for  damages,  whicli 
have  been  brought  against  railway  companies,  on  account  of  alleged! 
injuries  received  iu  collisions.     The  symptoms  appear  to  be  rather  thos^ 
of  general  nervous  prostration   and   debility,  than  the  definite  spini*.! 
symptoms  which  have  been  discussed  in  the  preceding  pages,  and  ar^ 
often  accompanied  by  remarkable  perversions  of  the  special  senses, double 
vision,  photophobia,  tinnitus   aurium,  loss  of  tactile  sensibility,  ew^- 
Many  of  the  symptoms  resemble  those  of  ordinary  progressive  loco^ 
motor  ataxia.    *^The  state  of  the  apine^^^  says  Mr.  Eriehsen,  ^*  will  K^ 
found  to  be  the  real  cause  of  these  symptoms.     On  examining  it  l>>' 
pressure,  by  percussion,  or  by  the  applictttion  of  the  hot  sponge,  it  will 
be  found  that  it  is  painful,  and  that  its  sensibility  is  exalted  atone^twc?^ 
or  three  points.     These  are  usually  the  upper  cervical,  the  middle  dorsal  ^ 
and  the  lumbar  regions.     The  exact  vertebrxe  that  are  affected  vary  ne— 
cessarily  in  different  cases;  but  the  exalted  sensibility  always  included 
two,  and  usually  three,  at  eacli  of  these  points.     It  is  in  consequence  of 
the  pain  that  is  occasioned  by  any  movement  of  the  tronk  in  the  way  of 
flexion  or  rotation,  that  the  Bpine  loses  its  natural  suppleness,  and  tbat^ 
tlic  vertebra!  column  moves  as  a  whole,  as  if  cut  out  of  one  solid  piece^ 
instead  of  with  its  usual  flexibility."     Other  writers  of  eminence  ar& 
disposed  to  doubt  the  necessary  connection  of  these  symptoms  wittm 
any  particular   morbid   condition   of  the  spine,  looking   upon  "tbes^ 
cases  of  so-called  railway  spinal  cnnciission  as,  generally,  instances  (>f 
nervous  shock,  rather  than  of  special  injury  to  the  spinal  cord."^    Tbercs 
is,  so  far  as  I  know,  but  one  case,  in  which  the  post-mortem  appearance^^ 
after  death  from  *' railway  concussion*'  have  been  recorded,  and  that  is 
Mr.  Gore's  case,  which  has  been  successively  published  by  Dr.  J*  Locl^- 
hart  Clarke,  Mr.  Eriehsen,  Mr.  Le  Gros  Clark,  and  Mr.  Shaw.     Theco-r»- 
dition  of  the  cord  iu  this  case  closely  resembled,  as  pointed  outhyL-*^ 
Gros  Clark,  that  which,  according  to  Dr.  IladcliffiB,  is  found  in  ordin»w^5 
cases  of  locomotor  ataxia,  so  that  there  is  at  least  room  for  suspectii*-  W^y 
with  Mr.  Shaw,  that  the  spinal  injury  was  a  mere  coincidence — parties^  -u- 

'  Le  Gros  Clark,  Lectures  on  the  Principles  of  Surgical  Diagnosis,  etc.,  p.  153  -^ 
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larly  as  Mr.  Gore,  the  attending  surgeon,  did  not  see  the  patient  until  a 

year  after  the  injury.    "  On  the  whole,  it  may  be  affirmed,"  says  Mr. 

Shaw,  'Hhat  what  is  most  wanted  for  the  better  understanding  of  those 

cases  commonly  known  under  the  title  of  'concussion  of  the  spine'  is  a 

greatly  enlarged  number  of  post-mortem  examinations.     Hitherto  our 

experience  has  been  derived  almost  wholly  from  litigated  c%^es,  deformed 

by  contradictory  statements  and  opinions;  and  the  verdicts  of  juries 

have  stood  in  the  place  of  post-mortem  reports."    In  view  of  the  great 

obscurity  which   is   thas  seen  to  surround  this   subject,  I   think  the 

surgeon  will  do  wisely  to  exercise  great  caution  in  declaring  that  a 

]Mitient  is  suffering  from  ''concussion  of  the  spine  from  indirect  causes," 

whether  the  result  of  railway,  or  of  other  injury;  at  the  same  time  there 

can  be  no  doubt  that  grave  morbid  changes  in  the  spinal  cord  do  result 

from  comparatively  alight  blows  upon  the  back,  and,  of  course,  in  a  rail- 

iny  collision,  it  is  very  possible  that  an  injury  might  be  received,  which 

woold  induce  such  changes.    This  fact  has  long  been  recognized  in  a 

Cral  manner,  but  is  clearly  proved  by  a  case  which  Dr.  H.  Charlton 
ianhas  published  in  the  fiftieth  volume  of  the  Medico- Chirurgical 
Transactions^  and  which  has  been  already  referred  to  (see  page  323). 

Injuries  of  the  Vertebral  Column. 

Sprains. — ^When  we  consider  the  number  of  joints  in  the  vertebral 
eolamn  (nearly  eighty),  it  is  not  surprising  that  twists  and  sprains  in 
this  part  are  occasionally  met  with,  but  rather  that  they  are  not  more 
frequent  than  experience  shows  them  to  be.  The  part  of  the  spine  most 
exposed  to  sprains  is  the  lumbar  region,  next  the  cervical,  and  lastly  the 
dorsal,  which  is  rarely  affected.  Apart  from  the  risk  of  coucomitant 
lesion  of  the  cord,  these  injuries,  though  quite  painful,  are  not  commonly 
attended  with  danger.  They  may  be  caused  by  various  forms  of  acci- 
dent, as  by  falls  or  sudden  twists,  and  are  not  unfrequently  met  with  as 
the  result  of  railway  collisions.  The  symptoms,  provided  the  cord  be 
not  involved,  are  those  of  sprains  in  other  parts  of  the  body,  local  ten- 
deniess,  pain  on  motion,  etc.  In  most  instances  the  ligamentous  and 
other  affected  tissues  gradually  return  to  a  healthy  condition,  but  under 
other  circumstances,  if  great  stretching  and  laceration  have  occurred, 
ponnanent  weakening  of  the  part  may  ensue,  requiring  the  constant  em- 
ployment of  artificial  means  of  support.  An  occasional  but  more  dan- 
gerous consequence  is  the  extension  of  inflammation  to  the  structures 
^thin  the  vertebral  canal,  fatal  meningitis  or  myelitis  thus  sometimes 
^Pervening  upon  what  at  first  was  a  simple  sprain.  In  other  instances, 
P^cularly  in  the  case  of  the  occipito-atloid  and  atlo-axoid  articulations, 
^0  accident  becomes  the  exciting  cause  for  the  development  of  chronic 
^^^ctse  (white  swelling)  of  the  joint,  an  affection  which  in  this  situation 
"*»y  prove  suddenly  fatal,  through  the  occurrence  of  secondary  dislo- 
cation. The  treatment  of  vertebral  sprains,  unaccompanied  by  cord  lesion, 
^  essentially  that  of  sprains  in  other  parts  of  the  body.  Rest,  mechani- 
^•1  support,  soothing  applications  at  first,  and  at  a  later  period  stimu- 
lating embrocations,  with  friction,  and  perhaps  the  cold  douche,  will 
'^ttally  be  found  sufficient  to  effect  a  cure.  It  is  often  desirable  to  con- 
tutue  the  use  of  mechanical  means  of  support,  such  as  a  moulded  gutta- 
P^wha  splint,  or  leather  belt,  for  some  time  afler  apparently  complete 
'"^very.  The  treatment  of  the  cord  complications,  when  present,  is  the 
iame  as  in  other  forms  of  spinal  injury,  and  will  be  considered  when  we 
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have  disposed  of  the  remainhig  varieties  of  mechanical  injury  to  -the 
vertebral  column. 

Fraotures  and  Luxations  of  the  Vertebral  Column. — I  shall 
consider  these  two  forms  of  spinal  injury  together,  because,  in  the  first 
place,  they  are  very  commonly  associated  in  the  same  case,  and  because, 
secondly,  it  is  often  quite  impossible  to  determine  whether  a  given  injury 
of  the  spine  be  a  fracture  or  a  dislocation,  until  a  post-mortem  examina- 
tion reveals  the  exact  nature  of  the  lesion.  The  possibility  of  luxation 
occurring  in  the  vertebral  column  has  been  denied  by  many  surgeons, 
and  Sir  Astley  Cooper,  with  his  large  experience,  declared  that  he  had 
never  met  with  a  case  of  this  nature ;  other  writers,  however,  have  con- 
sidered them  comparatively  frequent,  and  Mr.  Bryant  states,  that  of 
seventeen  autopsies  made  at  Quy^B  Hospital  in  cases  of  spinal  Injury, 
during  six  years,  no  less  than  six  showed  the  lesion  to  have  been  pure 
dislocation.  I  have  not  myself  met  with  any  instance  of  absolutely 
uncomplicated  spinal  dislocation,  but  the  elaborate  tables  which  I  have 
published  in  the  monograph,  already  referred  to,  show  that  124  of  394 
recorded  cases  of  spinal  injury  were  believed  by  the  surgeons  who 
reported  them  to  have  been  of  this  nature.  I  cannot  help  suspecting, 
however,  that  in  many,  if  not  most,  of  these  cases  there  was  some  slight 
l>one  lesion  which  escaped  attention,  so  that  perhaps  the  term  diastasis 
would,  in  many  instances,  be  more  strictly  applicable  than  dislocation. 
The  large  majority  of  reported  cases  of  vertebral  luxation  have  involved 
the  cervical  spine,  the  smallest  proportion  being  found  in  the  lumbar 
region. 

Causes. — The  causes  of  these  injuries  of  the  vertebral  column  are  very 
various :  in  most  of  the  instances,  met  with  in  civil  practice,  the  alleged 
causes  have  been  falls  or  blows,  acting  sometimes  by  direct,  but  probably 
more  often  by  indirect  violence.  In  the  cervical  region,  these  injuries 
have  resulted  from  falls  upon  the  head,  or  the  buttocks,  from  plunging 
headlong  into  shallow  water,  from  falls  in  turning  somersaults,  from  the 
head  being  twisted,  in  executions  by  hanging,  etc.  It  is  popularly  believed 
that  hanging  usually  causes  death  by  dislocating  the  cervical  spine — 
breaking  the  neck,  as  it  is  called — but  this  is  an  error.  Unless  the  head 
be  after  suspension  wrenched  to  one  side  (as,  according  to  Louis,  was 
formerly  done  by  the  Lyons  hangman,  who  sat  on  the  shoulders  of  his 
victims,  and  twisted  their  necks  until  he  heard  a  crack),  dislocation  does 
not  commonly  occur.  Fractures  and  luxations  of  the  vertebrae  are,  as 
might  be  expected,  more  frequent  among  men  than  women,  in  the  pro- 
portion of  nearly  seven  to  one.  No  age  is  entirely  exempt  from  these 
injuries,  though  most  cases  occur  among  those  in  early  adult  life. 
Maschka  has  recorded  a  case  of  dislocated  axis,  in  a  child  killed  by  its 
mother,  when  it  was  only  eight  days  old,  while  Arnott  saw  a  fracture  of 
the  same  bone,  produced  by  falling  down  stairs,  in  a  man  aged  seventy- 
four. 

Symptoms. — The  rational  symptoms  of  vertebral  fracture  and  dislo- 
cation, are  due  to  the  accompanying  lesions  of  the  spinal  cord,  and  are 
those  which  have  already  been  described  as  common  to  all  forms  of 
spinal  injury.  The  physical  signs,  or  those  which  are  peculiar  to  the 
mechanical  disturbance  of  the  vertebral  column,  are  deformity,  increased 
or  diminished  mobility,  and  crepitus.  Local  pain  and  tenderness  on  pres^ 
sure,  though  often  present  in  these  cases,  are  in  no  wise  distinotive,  fiur 
they  are  frequently  more  strongly  marked  ill  •pimina,  than  in  tbete  mora 
serious  injuries.  i      •      ' 
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(1.)  Dejormiiy  is  usually  more  perceptible  in  the  dorsal  or  lumbar, 
than  in  the  cervical  region.  A  depression  in  the  position  of  one  or  more 
spinous  processes  may  be  generally  taken 
to  indicate  fracture,  which  may  involve 
the  vertebral  arches,  or  merely  the  spi- 
nous processes  themselves.  Fracture  of 
the  body  of  a  vertebra,  by  allowing  the 
approximation  of  the  vertebrae  above  and 
below,  usually  causes  angular  deformity 
marked  by  undue  prominence  of  the 
spinous  process  of  the  affected  vertebra, 
or  of  that  next  above.  Rotatory  defor- 
miy^  or  twisting  of  the  spinal  column 
upon  its  long  axis,  may  be  considered 
indicative  of  luxation,  which  may  or  may 
not  be  accompanied  by  fracture:  it  is 
seldom  recognized,  I  believe,  during  life, 
except  in  the  cervical  region.  Bilateral 
dislocation,  an  injury  almost  exclusively 
confined  to  the  neck,  would  be  marked  by 
aogular  deformity,  and,  if  in  a  backward 
direction,  probably  could  not  in  most 
cases  be  distinguished  from  fracture  of 
the  vertebral  body.  Though  deformity, 
when  present,  is  probably  the  most  sig- 
nificant of  all  the  physical  signs  of  these 
varieties  of  injury,  its  absence  by  no 
means  proves  that  fracture  or  luxation 
has  not  occurred.  Indeed,  my  tables  of 
spinal  injuries  show  that  deformity  has 
only  been  noted  in  about  one-fourth  of  the  whole  number  of  cases,  and 
it  is  easy  to  understand,  in  view  of  the  deep-seated  position  of  the  ver- 
tebral column,  that  fatal  displacement  might  occur,  which  yet  might  not 
be  revealed  except  by  careful  post-mortem  dissection. 

(2.)  Undue  Mobility  has  been  occasionally  observed  in  cases  of  verte- 
'  bral  injury,  chiefly  in  the  cervical  region,  and,  on  the  other  hand,  Immo- 
Mity  has  been  noted  in  about  the  same  number  of  instances.  I  do  not 
know  that  either  of  these  symptoms  can  be  relied  upon  to  distinguish 
the  injury,  in  any  given  case,  from  simple  sprain  of  the  vertebral  column, 
and  the  surgeon  should  exercise  great  caution  in  his  tactile  investiga- 
tions upon  this  point,  as  very  slight  force,  or  even  an  unwary  movement, 
might  induce  displacement,  which  in  the  cervical  region  would  probably 
cause  instant  death. 

(3.)  Crepitus,  if  present,  would  of  course  warrant  the  diagnosis  of 
fracture,  though  it  could  not  indicate  in  what  part  of  the  vertebra  the 
lesion  existed.  Statistics  show,  however,  that  crepitus  has  been  ob- 
served in  about  two  per  cent,  only  of  recorded  cases. 

Diagnosis. — From  what  has  been  said,  it  will  be  perceived  that,  as 
ibeadj  observed,  the  differential  diagnosis  of  spinal  injuries  is  always 
difiksolt,  and  often  impossible.  This  is,  however,  fortunately  a  matter 
of  no  practical  moment,  for,  as  we  shall  presently  soo,  the  treatment  is 
■mntUlly  the  same,  whatever  may  bo  in  any  case  the  exact  nature  of 

Aj^rB0iiattt«---The  prognosis  of  fracture  or  luxation  of  the  vertebrae, 
'  ■'^      '     ^S  gravei  is  not  by  any  means  so  gloomy  as  is  ordinarily 


BlUteral  forward  dislocatioa  of  ike  fifth 
cervical  vertebra.    (Ayres.) 
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represented.  Sir  Astley  Cooper,  and  more  lately  Prof.  Brown-S^quard, 
have  surmised  that  the  proportion  of  recoveries  in  these  cases  is  less 
than  one  per  cent.,  while  Mr.  Erichsen  goes  so  far  as  to  declare  that 
^'fractures  of  the  spine  through  the  bodies  of  the  yertebrae,  with  displace- 
ment, are  inevitabl}'  fatal."  The  opinion  of  these  authors  is  not,  how- 
ever, borne  out  by  the  results  of  statistical  investigation,  which  show 
that  the  mortality  of  terminated  cases  met  with  in  civil  practice  varies 
from  78  per  cent,  in  injuries  of  the  cervical  region  to  so  low  a  figure  as 
61  per  cent,  in  those  of  the  lumbar  spine,  the  corresponding  proportions 
of  recoveries  being  18  per  cent,  in  the  former,  and  27  per  cent,  in  the 
latter  region.  The  chances  of  a  fatal  issue  in  these  cases  vary  inversely 
with  the  distance  of  the  point  of  injury  from  the  brain.  Lesions  above 
the  third  cervical  vertebra  prove  usually  immediately,  or  very  quickly 
fatal,  though  instances  of  long  survival,  or  even  of  complete  recovery, 
after  fhustures  of  the  atlas  or  axis,  have  been  recorded  by  Phillips,  the 
elder  Cline,  Willard  Parker,  W.  Bayard,  of  Canada,  Stephen  Smith,  and 
several  other  surgeons. 

The  prognosis  in  cases  of  gunshot  fracture  of  the  vertebrae  is,  how- 
ever, very  unfavorable.  Every  case  in  which  the  spinal  canal  was  in- 
volved, which  occurred  in  the  British  army  during  the  Crimean  war, 
proved  fatal ;  while,  according  to  Circular  No.  6,  S.  0. 0.,  1865,  only  one 
instance  was  recorded  during  our  late  war,  in  which  recovery  followed 
such  an  injury.  In  a  case  reported  by  Drs.  Mitchell,  Morehouse,  and 
Keen,  exfoliation  of  numerous  fragments  (one  of  which  included  a  por- 
tion of  the  anterior  half  of  the  vertebral  canal)  odtturred,  the  patient 

eventually  recovering ;  but  the  whole 
history  of  the  case  forbids  the  idea 
that  the  spinal  canal  was  primarily 
involved  in  the  injury. 

Duration  of  Life  in  Fatal  Cases. — 
With  regard  to  this  point,  it  may  be 
said,  in  general  terms,  that  of  cases 
of  fatal  injury  in  the  cervical  region, 
two-thirds  die  during  the  first  week ; 
in  the  dorsal  region,  two-thirds  dur- 
ing the  first  month ;  and  in  the  lum- 
bar region,  about  the  same  proportion 
during  the  first  year. 

Condition  after  Recovery. — Bony 
union  is,  according  to  Rokitansky, 
rarely  met  with  after  fracture  of  the 
vertebrae,  though  instances  of  its  oc- 
currence have  been  recorded  by  Clo- 
quet,  Aston  Key,  and  others.  The  ac- 
companying cuts  (Figs.  164, 165, 166), 
from  photographs  given  me  by  Dr. 
Richard  A.  Cleeman,  of  this  city,illus- 
trate  very  beautifully  the  occurrence 
of  osseous  union  after  spinal  Aractore. 
The  specimen,  which  was  derived  from 
the  body  of  a  patient  whom  I  saw  in 
consultation  with  Dr.  Cleeman,  is  one 
of  very  great  interest,  showing,  in  ad- 
dition to  a  fracture  of  the  lumbar  vertebrae,  unilateral  dislocation,  which 
is  a  rare  lesion  in  this  region  of  the  spine.    The  case  illustrates  the 
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Ity  of  dlflgnoBis  in  these  injuries,  for  careful  examination  do  ring 
I  reveiil<?tl  merelj^  prominence  of  one  vertebral  spine,  with  a  correspond- 
tli-prc^ioD  below  it — thus  indicating  fracture  of  a  vertebral  body, 
but  giving  no  reason  to  suspect  the  existence  of  luxation. 


Fig.  185. 


Fig,  100. 


Wfmtnn  of  vtrltl)>r»I  bod/,  ftnJ  niiUateral  dUlocation  of  a  lanilMLr  rert«lr«. 


k 

■  bjutics  of  the  Tertebral  columD,  the  prognosis  will,  of  course,  depend 

■  •dMy  upon  the  nature  and  extent  of  the  lesion  to  the  spinal  cord.     If 
P  flff  portion  of  the  cord  be  compleiehj  divided  or  dimrganized^  the  parts 

of  ibe  body  which  derive  their  nervous  supplj'  from  below  the  seat  of 

I'Jury  will  necessarily  be  permanently  paralyzed.     Prof.  Eve  has  col- 

j      l*tte(l  icven  cases,  in  which  the  cord  was  found  by  post-mortem  inspec- 

j      tion  to  be  for  a  greater  or  less  space  entirely  deficient,  and  in  which  life 

'Wyet  prolonged  for  periods  varying  from  a  few  days  to  twenty-two 

J«wt;'  and  the  only  instance  of  these  in  which  paralysis  was  not  con- 

I      ■^t  from  the  time  of  injury,  was  Mr,  Shawn's  case,  in  which  the  cord 

1      *W«u»  at  first  to  have  been  comparatively  slightly  injured,  its  want  of 

'      ^<«tiiinity,  as  found  at  the  autops}^  having  been  due  to  subsequent  dis- 

agitation,  which  produced  a  return  of  paraplegia  before  death.     The 
yaae  with  which  I  am  acquainted,  in  which  complete  recovery  is  sup- 
'^^  to  have  followed  complete  diiision  of  the  conl,  is  one  reported  by 
'•"Kli  Hard,  of  New  York,  in  which,  however,  the  diagnosis  was  not 
ofaued  by  post-mortem  inspection. 

wkftn  the  injury  to  the  cord  is  less  severe,  the  prognosis  is  of  course 

favorable.     The  proportion  of  recoveries,  with  restoration  to  a 

and  comparatively  active  life,  is,  for  injuries  of  the  dorsal  and 

regioDS,  about  23  percent,  of  terminated  cases,  but  in  injuries 

oenrical  region,  if  instances  of  partial  luxation  be  excluded,  the 

rtion  is  much  less. 
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Treatment  of  Spinal  Injuries. 

The  treatment  of  injuries  of  the  spine  involves  attention  to  the  state 
of  both  the  vertebral  column  and  the  spinal  cord. 

Treatment  as  regards  Vertebral  Column. — If  in  any  case  there 
be  evident  vertebral  displacement,  or  marked  deformity,  with  paralysis,  so 
that  the  surgeon  has  reason  to  believe  that  he  has  to  deal  with  a  spinal 
luxation,  whether  complicated  or  not  with  fracture,  he  should  at  once 
proceed  to  attempt  reduction  by  means  of  extension  and  counter-exten- 
»ion,  aided  by  cautious  manipulation^  rotation^  and  pressure.  1  am 
aware  that  this  advice  will  be  looked  upon  by  many  as  injudicious;  but 
statistical  investigation  shows  that  while  there  is  but  one  case  recorded 
(Petit-RadePs),  in  which  efforts  at  reduction  were  the  cause  of  death, 
there  are  many  perfectly  authentic  instances,  in  which  such  efforts  have 
been  followed  by  the  most  gratifying  success ;  and  we  should  no  more 
be  deterred  from  attempting  reduction,  by  the  fatal  result  in  one  case  of 
vertebral  luxation,  than  we  are  from  attempting  to  reduce  dislocations 
of  the  shoulder  or  hip,  by  the  fact  that  death  has  occasionally  followed 
such  attempts,  in  the  hands  of  the  most  skilful  surgeons.  The  mortality 
after  spinal  dislocation  has  been  about  four  times  as  great  when  reduc- 
tion has  not  been  attempted,  as  when  this  treatment  has  been  employed. 

If  manual  extension  and  counter-extension  should  fail  to  remove  the 
deformity,  in  a  case  of  injured  spine,  it  would,  I  think,  be  right  to  apply 
permanent  extension^  by  means  of  the  ordinary  weight  apparatus;  the 
surgeon  should,  however,  in  such  a  case  take  great  care,  lest,  from  the 
pressure  of  the  adhesive  plaster  or  bandages,  excoriation  or  sloughing 
should  occur,  and  seriously  complicate  the  patient's  condition. 

Treatment  as  regards  Spinal  Cord. — In  every  case  of  spinal 
injury,  the  patient  should  be  placed  in  bed,  and  kept  at  complete  rest, 
both  physical  and  physiological :  a  water-bed,  if  it  can  be  obtained,  or 
down  pillows,  will  be  found  of  great  use  in  preventing  the  formation  of 
bed-sores.  If  the  vertebral  column  itself  be  not  affected,  the  prone 
position,  as  advised  by  Erichsen,  will  probably  be  found  the  best,  as 
facilitating  the  application  of  local  remedies  to  the  spine.  In  cases  of 
fracture^  however,  the  supine  position  is  preferable,  and  the  patient 
should  not  be  incautiously  turned  upon  his  side,  lest  sudden  displace- 
ment should  occur,  which  might  prove  fatal.  The  patient  should  be 
kept  scrupulously  clean,  and  parts  exposed  to  pressure  should  be  fre- 
quently bathed  with  astringent  or  slightly  stimulating  washes.  The 
bowels  should  be  emptied  from  time  to  time  by  the  use  of  enemata.  It 
is  usually  recommended  to  draw  off  the  urine  at  stated  intervals,  by 
means  of  a  flexible  catheter,  and  such  has  always  been  my  own  practice. 
It  has,  however,  recently  been  recommended,  by  Mr.  Hutchinson,  to  dis- 
pense with  the  catheter,  except  in  the  rare  eases  of  spinal  injury  in  which 
retention  is  painful,  allowing  the  bladder  to  become  distended,  and  then 
trusting  to  the  mechanical  overflow  to  prevent  injurious  consequences. 
Fatal  ulceration  of  the  bladder  has  undoubtedly  been  occasionally  traced 
to  the  use  of  the  catheter,  which  in  any  ease  must  aggravate  the  cystitis 
produced  by  distension  and  the  ammoniacal  state  of  the  urine;  and 
hence,  though  not  prepared  to  go  quite  so  far  as  Mr.  Hutchinson,  I 
would  urge  the  importance  of  great  gentleness  in  catheterization,  which 
should  only  be  done  with  s.  flexible  instrument,  used  without  the  stilette. 

If  bed-sores  form,  they  should  be  carefully  and  frequently  dressed,  with 
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M  little  disturbance  as  possible  to  tbe  patient.  The  alternate  applica- 
tion of  ice  and  hot  poultices,  has  been  highly  recommended  by  Prof. 
Brown-S^quard. 

Topical  remedies  are  not  of  much  value  in  the  early  stages  of  spinal 
injuries,  though,  if  there  be  much  tenderness  and  local  pain,  ice-bags 
might  perhaps  be  used  with  advantage;  at  a  later  period,  various  forms 
of  counter-irritation  may  be  employed,  with  a  view  to  a  derivative  action 
on  the  spinal  cord  and  membranes. 

Ck>n8titutlonal  Treatment. — The  general  treatment,  during  the 
early  stages^  should  be  such  only  as  is  indicated  by  the  constitutional 
condition  of  the  patient.  Opium  may  be  given  at  any  period,  to  relieve 
pain  or  nervous  irritation.  Dr.  McDonnell  highly  recommends  the  ad- 
ministration of  belladonna,  as  a  sedative  to  the  spinal  cord,  and  advises 
that  it  should  be  combined  with  opium,  whenever  the  latter  remedy  is 
prescribed  in  these  cases.  On  the  onset  of  inflammatory  symptoms,  small 
doses  of  calomel,  or  of  the  corrosive  chloride  of  mercury,  may  be  employed, 
or  the  iodide,  or  bromide  of  potassium.  Ergot  has  proved  useful,  in 
tbe  hands  of  Prof.  Hammond,  in  cases  of  myelitis  following  spinal  injury. 
After  the  subsidence  of  inflammation,  str3'chnia  has  often  proved  of  the 
greatest  benefit;  at  the  same  time,  electricity,  systematically  applied  to 
the  paralyzed  parts,  with  friction,  and  cold  or  warm  douches  to  the  spine, 
may  often  be  serviceable.  Tonics,  especially  iron,  quinia,  and  cod-liver 
oil,  which  may  be  required  at  an  early  period,  are  peculiarly  indicated  in 
tbe  later  stages  of  spinal  injuries.  The  diet  throughout  should  be  nutri- 
tions but  unirritating,  with  or  without  stimulus  according  to  the  circum- 
stances of  each  individual  case. 

Tr^hining  or  Reseotion  in  Ipjuries  of  the  Spine. — This 
operation  has  been  suggested  and  described  by  surgical  writes  for  a 
very  long  period,  its  history  reaching  back,  indeed,  to  the  days  of 
Paulns  ^gineta.  The  first  surgeon,  however,  who  actually  practised 
the  operation  on  the  living  subject,  was  the  elder  Cline,*  in  the  early  part 
of  the  present  centur}',  and  his  example  has  been  followed  by  other  sur- 
geons from  time  to  time,  the  whole  number  of  cases  now  on  record  being 
between  thirty  and  forty.  The  object,  of  course,  is  to  remove  the  verte- 
bral arches  at  the  seat  of  injury,  and  thus,  if  possible,  relieve  the  cord 
from  pressure,  which  is  supposed  by  the  advocates  of  the  operation  to 
be  the  cause  of  paralysis  in  these  cases.  But,  as  a  matter  of  fact,  post- 
mortem inspection  has  shown  that  compression  exists  in  but  a  small 
namber — ^less  than  one-third — of  fatal  cases,  and  that  even  in  these 
instances  the  cord  is  usually  so  much  lacerated  or  disorganized,  as  to 
preclude  any  benefit  from  operative  interference ;  moreover,  compression, 
when  it  does  exist,  is  almost  always  due  to  the  pressure  exercised  by 
the  body  of  the  vertebra,  so  that  all  that  resection  could  possibly  do 
would  be,  as  Dr.  McDonnell  has  phrased  it,  to  take  away  the  ^^counter- 
pressure." 

The  operation  is  by  no  means  an  easy  one,'  and  is  in  itself  attended 
with  no  small  danger  to  the  patient;  beside  the  inevitable  rfsks  which 

'  Louisas  operatioi^  in  1762,  often  referred  to  as  an  instance  of  spinal  n  section, 
ctmaisted  merely  in  the  removal  of  detached  fragments  in  a  case  of  gunshot  injury; 
a  perfectly  legitimate  and  conBervative  procedure. 

'  '*!  am  satisfied/*  says  Prof.  Eve,  **  that  this  operatic  n,  in  the  dorsal  vertebiie, 
if  not  almost  impracticahle,  is  certainly  one  of  the  most  diiTcult  in  surgery  [Zm, 
J&um,  oJMti.  8c%€nce8j  July,  180  S  p.  106). 
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^^H         must  follow  the  conversion  of  the  injiiry  into  a  compound  fra 

^^H          exposure  of  the  delicate  structures  within  the  vertebral  cana 

^^H         permanent  loss  of  firniiiess  and  strength  in  the  spinal  coUimn,  c 

^^H         on 

the  removal  of  one  or  more  of  the  vertebral  arches,  the 

^^H          entaik  immediate  peril  upon  the  patient,  death  having  occurr 

^^H          case  (Willett's)  before  the  operation  could  be  completed*     F 

^^H          statistics  of  the  operation  show  beyond  question  that,  far  fro 

^H 

,  it  positively  diminishes  the  chances  of  reco%^ery<     The 

^^H          table  embraces  a  record  of  38  cases,  being,  so  far  as  1  can  asc 

^^H         ill  which  the  operation  of  spinal  resection  for  fracture  has  beei 

^^^^^    IKi^f*^!'^^*^'                                                                                                  ^^^ 

Cases  of  Besection  of  the  Spine.     ^^H 

^^m 

RoKulL            1  Dp«r&tor'a  Hfttne.                                             K«fer«iice. 

^H 

Died. 

Cline,  8r. 

Chehiiii'a  Surrjer}^;  ed.  by  South,  i. 

^H 

6i 

Wickham. 

Lancet,  1827/ 

^H 

t4 

Oldkiiow. 

Hiitf  hisfJD^  in  Am.  Med.  Times,  W 

^H 

««                       1 

TyrreU. 

Malgaigne,  Fractures  et  Luxaliona, 

^H 

11 

Id. 

Ibid. 

^H 

14 

Barton. 

Malijaigne  (Packard's  translation), 

^H 

U 

Boyer. 

Hcvt'elder,    Trait t-  des  Resection* 
fioeckel),  p.  244. 

^H 

It 

D.  L.  Hogers. 

Am.  Joum.  of  Med.  Sciences,  o.  s.. 

^H 

u 

Attenburrow, 

Clieiius  and  Heyfelder,  op,  cit. 

^H 

t( 

Lanjrier. 

Mftlgaigne,  op.  cit. 

^H 

4i 

HolscUer. 

Brown-8eqnard,  Central  Nervous 

^H 

Relieved, 

A.  G.  Smitli. 

N.  A.  Med,  and  Sur^.  Journ.^  vol. 

^H 

Died. 

Mayer. 

Heyfelder,  op.  cit. 

^H 

4t 

South. 

Notes  to  Chelius,  vol.  i.,  p,  591,  etc 

^H 

it 

Blackman. 

Hutchison*  loc.  cit. 

^H 

m  »  *  * 

Edwards. 

Brit,  and  For.  Med.  Review,  1888. 

^H 

*   *   *   • 

Blair. 

BttllingaO,  apud  Hntchison,  loc.  dt 

^H 

.... 

Goldsmith. 

Gross's  Surgery,  2d  edit.,  vol.  L 

^^m 

Died. 

Stephen  Smith. 

Hutchison,  loc.  cli.                       ^H 
Ibid.                                             ■ 
Brown-S^qunrd,  op.  cit.,  p.  255. 

^H 

a 

Hutchiaon. 

^H 

41 

G.  M.  Jones. 

^H 

II 

H.  A.  Potter. 

Hurd,  N.  Y.  Jonm.  of  Med.»  1845. 

^H 

II 

Id. 

Am.  joum.  of  3ted.  Sciences,  n.  a. 

^H 

Not  improved. 

Id. 

Ibid. 

^H 

Died. 

R.  McDonnell 

IbkL,  vol.  1. 

^H 

Relieved. 

Sam.  Gordon. 

Med-'Chir.  Trans.,  vol.  xhx.,  p.  21 

^H 

Died. 

Tillaiix. 

Brit,  and  For.  Med.-Chir.  Review, 

^H 

li 

Willelt. 

Med.  Times  ami  Gazette.  Feb.  2,  U 
Bartb.  Hosp.  Rep.,  voUi.^p,  34S 

^H           29 

.... 

H.  J,  Tyrrell. 

Dub.  Quart.  Journ.  of  Med,  8ci.,  J 

^^H 

Died. 

3Iaiuider. 

Med.  Times  and  Gazette,  Feb,  23, 

^H 

Not  improved. 

Eve. 

Am.  Journ.  of  Med.  Sciences,  n.  8< 

^^1 

Died. 

Cheever. 

Boston  City  Hosp.  Reports,  1870,  n 

^H 

i4 

Id. 

Ibid,  p.  580. 

^H           S4 

II 

.... 

St.  Barrbolomew*8  Hosp.  Report a» 

^H 

II 

Nunneley. 

Med.  Times  and  Gazette,  Aug.  Vij 

^H 

II 

Id. 

Ibid.                                             M 

^H 

It 

Id. 

Ibid.                                            ■ 

^H 

Relieved. 

Id. 

Ibid.                                            ^ 

^B 

n  34  of  the  above  38  cases  the  result  is  known:  29  patiei 

^^H 

re  relieved,  and  2  received  no  benefit  from  the  operation. 

^^H 

cessful  cases  which  the  advocates  of  spinal  resection  bare 

^H 

e  to  produce,  are  those  of  Dr.  Gordon,  and  of  Mr,  Nunnele 
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dnt,  more  than  a  year  after  the  operation,  the  patient  was  ''  unable  to 
lUnd  or  walk,"  while  in  the  second,  the  patient,  during  the  two  and  a 
half  years  which  he  survived,  was,  though  strong  in  the  arms, '^  weak 
ind  partially  paralyzed  in  the  legs."  Considering,  therefore,  the  not 
infrequent  favorable  issue  of  these  cases  under  expectant  treatment,  and 
in  view  of  the  fact  that  the  mortality  after  the  operation  has  been  over 
85  per  cent,  of  terminated  cases,  and  that  there  is  no  well-authenticated 
instance  of  complete  recovery  after  its  employment,  surely  we  are  justi- 
fied in  declaring,  with  Le  Gros  Clark,  that  we  ^^  cannot  regard  trephining 
the  spine  as  brought  within  the  pale  of  the  justifiable  operations  in 
iurgery." 

I  would  respectfully  invite  the  reader,  who  is  interested  in  the  further 
investigation  of  this  subject,  to  consult  the  elaborate  statistical  tables, 
embraced  in  my  monograph  on  Injuries  of  the  Spine,  already  referred  to. 

If  the  operation  of  spinal  resection  is  to  be  done  at  all,  it  can,  proba- 
bly, be  best  accomplished,  as  recommended  by  Dr.  McDonnell,  by  making 
a  free  and  deep  incision,  and  then  dividing  the  bony  laminae,  on  either 
side  of  the  spinous  process  of  the  injured  vertebra,  with  strong  cutting 
forceps  bent  at  an  angle — an  instrument  which  would  prove  more  service- 
able, m  this  position,  than  either  a  trephine,  or  a  Key's  saw ;  a  single  ai*ch 
having  been  removed,  any  additional  portions  of  bone  may  be  readily 
taken  away  with  the  ordinary  gouge  forceps.^  Dr.  McDonnell  recom- 
mends very  highly  the  internal  administration  of  belladonna,  or  atropia, 
during  the  after-treatment  of  these  cases,  in  order  to  prevent  the  devel- 
opment of  inflammation  of  the  membranes  or  spinal  cord. 
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INJURIES  OP  THE  FACE  AND  NECK. 
Injuries  of  the  Face. 

Wounds  of  the  Faoe  present  no  peculiarities  requiring  different 
treatment  from  that  of  similar  injuries  in  other  parts.  The  tissues  of  the 
face  are  so  vascular,  that  primary  union  is  usually  attainable,  at  least  in 
tbe  case  of  incised  wounds.  As  it  is  desirable  to  avoid  any  disfigure- 
ment, in  a  part  which  is  constantly  exposed  to  observation,  I  think  it 
best  to  dispense  with  sutures,  in  the  treatment  of  superficial  wounds  of 
tbe  &ce,  approximating  the  parts  as  accurately  as  possible,  by  means  of 
the  gauze  and  collodion  dressing.  In  certain  localities,  however,  as  in 
the  eyelids  or  eyebrows^  nose^  ears^  and  lips,  the  employment  of  sutureb 
ifl  nsoally  indispensable;  in  penetrating  wounds  of  the  checks,  also, 
stitches,  embracing  almost  the  entire  thickness  of  the  parts,  should  be 
■pplied.  Harelip  pina,  which  may  always  be  used  with  advantage  in 
wounds  of  the  lips,  may  be  employed  in  any  of  these  cases  to  control 
•rterial  bleeding,  the  pin  being  passed  under  the  vessel,  which  is  then 
compressed  above  it  by  means  of  the  twisted  suture.  No  matter  how 
nuch  contused  and  lacerated  any  part  of  the  skin  of  the  face  may  be,  it 

*  Bee  Dr.  HcDonneir  s  paper  in  the  IhMtjtIfllrtif  Journal  of  Medical  Science, 
for  August,  1866,  pp.  81-83, 
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must  follow  the  conversion  of  the  injury  into  a  compound  frac 
exposure  of  the  delicate  structures  within  the  vertebral  canal,  • 
permanent  loss  of  firmness  and  strength  in  the  spinal  column,  co/ 
on  the  removal  of  one  or  more  of  the  vertebral  arches,  the  < 
entails  immediate  peril  upon  the  patient,  death  having  occurrc:' 
case  (Willett's)  before  the  operation  could  be  completed,     Fiu 
statistics  of  the  operation  show  beyond  question  that,  far  froni 
ing,  it  positively  diminishes  the  chances  of  recovery.     The  ti 
table  embraces  a  record  of  38  cases,  beings  so  far  as  I  can  asce  i 
in  which  the  o|)eration  of  spinal  resection  for  fracture  has  been 
performed. 

Cases  of  Resection  of  the  Spine. 


Ko. 


Rwalt. 


Operator*!  name. 


RerpntDM. 


1 
2 
8 
4 
5 
0 
7 

8 
0 
10 
11 
12 
13 
U 
15 
10 
17 
18 
10 
20 
21 
22 
23 
24 
25 
20 
27 
28 

29 
30 
81 
82 
88 
84 
85 
80 
87 


Died. 


Relieved. 
Died. 


Died. 


Not  improved. 

Died. 

Relieved. 

Died. 


Died. 

Not  improved. 

Died. 


Relieved. 


Cline,  Sr. 

Wickham. 

GUI  know. 

Tyrrell. 

Id. 
Barton. 
Boyer. 

D.  L.  Rogers. 

Attenhurrow. 

Laugior. 

Holscher. 

A.  G.  Smith. 

Mayer. 

South. 

Blackman. 

Edwards. 

Blair. 

Goldsmith. 

Stephen  Smith. 

Hutchison. 

G.  M.  Jones. 

II.  A.  Potter. 

Id. 

Id. 

R.  McDonnell. 

Sam.  Gordon. 

Tillaux. 

Willett. 

H.  J.  Tyrrell. 
Maunder. 

Eve. 

Cheever. 

Id. 

Nunneley. 
Id. 
Id. 
Id. 


Chdius*B  Surgery;  ed.  by  South,  L  fiW 

Lnncet,  1837- 

HutchlsiiQ,  Iti  Am.  Med.  Tlmei,  1861.. 

MalgnignCf  Fraciurea  et  Luxations,  L  i ' 

Ibid. 

Malgaicnc  (Paekard^B  translation),  p.  I 

HevfelmT,  Traiiij  des  Heaeetlona  (tn 

ftjeckcl),  p.  244. 
Am.  Juum.  uf  Med.  BcienoeB,  o.  l,  toI  ^ 
Choliuft  and  Heyfelder,  op,  cit. 
Mfll£^ftignt%  op.  cit. 

Browti  Sequard,  Central  Nervous  Bj 
N.  A.  Mod.  and  Surg.  Joum.,  vol. 
Heytt'Uler,  op,  cit. 
Notes  to  ChoUus,  voL  i.|  p,  501,  etc* 
Hulebimn.,  loe.  cit, 
Brit,  and  For  Sled,  Review,  1838. 
BaUiDgall,  apud  Hutch lsoq,  loc.  cit. 
Gross's  Surgery,  2d  edit.,  vol,  1, 
Hutchison.,  locJ  cit. 
Ibkl, 

Bro\vn-B6qiinnl,  op.  cit.,  p.  255, 
Hurd,  N.  Y.  Jonm.  of  Med.,  1845. 
Am.  Joum.  of  Med.  Sciences,  n.  a.,  toL 
Ibid. 

Ibid.,  vol.  1. 

Med.-Chir.  Trans.,  vol.  xlix.,  p.  21. 
Brit,  and  For.  Med.-Chir.  Review,  18M^ 
Med.  Times  and  Gazette,  Feb.  2,  1807,  AX 

Barth.  Uosp.  Rep.,  vol.  11.,  p.  248. 
Dub.  Quart.  Joum.  of  Med.  Set.,  Ailff.* 
Med.  Times  and  Gazette,  Feb.  28, 1887. 
Am.  Joum.  of  Med.  Sciences,  n.  a.,  v^ 
Boston  City  Hosp.  Reports,  187<>,  p.  67T 
Ibid.,  p.  680. 

St.  Bartholomew's  Hosp.  Reportt,  ToL  " 
Med.  Times  and  Gazette,  Aug.  7, 180IL 
Ibid. 
Ibid. 
Ibid. 


In  34  of  the  above  38  cases  the  result  is  known:  29  patient! 
were  relieved,  and  2  received  no  benefit  from  the  operatkm.  If 
successful  cases'which  the  advocates  of  spinal  resection  haTS  9 
able  to  produce,  are  those  of  Dr.  Gordon,  and  of  Mr.  NnnnelilJ 
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Ereriloa  q(  a]'p«r  tid  for  dcleetlou  of  for«lgo 
bod  let. 


lot  Xhe  lower  ejcUd  may  be  explored ^  by  simply  drawing  down  the 

bd  directing  the  patient  to  loak  upwards  j  to  explore  the  fold  of  the 

ir  hd  it  \3  necessary  to  evert  the  eyelid,  which  may  be  done  either 

I  the  forefinger  and  thumb  (Fig.  168),  or  with  a  probe,  or  the  end  of 

pencil  or  quill,  laid   horizontally 

» the  lid.    This  little  operation,  Pig,  168. 

i«  more  dlUlcult  than  it  ap- 
,is  done  by  firmly  but  lightly 
'^iclztfigthe  edge  of  the  lid  between 
llw  ihurab  and  forefinger  (the  pa- 
lint  boktog  downwards,  and  the  lid 
bet&g  drawn  well  down,  and  slightly 
awif  fhini  the  ball),  and  then  by  a 
qokk  laovctnent  turning  up  the  edge 
of  the  lid  over  the  point  of  the  finger, 
"is  simultaneously  depressed, 
ftki  probe  be  employed,  the  central 
"  a,or  the  edge  of  the  lid,  must 
between   the   thumb   and 
ftagerof  one  hand,  while  the  probe  is  manipulated  with  the  other.     The 
€j«lid  being  ererted,  its  edge  is  pressed  against  the  edge  of  the  orbit, 
wbfn  almost  the  whole  conjunctival  fold  coraes  into  view.     The  foreign 
bodjmy  then  be  removed  with  delicate  foreeps,  the  smooth  end  of  a 
pwbe^ora  moistened  caraePs-hair  brush;  it  is  sometimes  possible  to 
iW  the  foreign  body  with  the  tip  of  the  finger,  when,  from  its  transpa* 
tMj'tit  cannot  be  seen.     In  some  cases,  in  which  the  offending  object 
bai  eluded  both  touch  and  vision,  1  have  succeeded  in  dislodging  it  by 
i^Ntpjng  oot  the  fold  of  the  eyelid  with  a  camers-hair  brush ;  and  in  one 
Jjwttoce,  after  1  had  failed  to  detect  the  foreign  body  by  everting  the 
H I  sDcc«?eded  by  placing  the  patient  in  a  bright  light,  with  his  head 
thrown  Very  far  backwards,  when,  by  simply  drawing  the  lid  away  from 
^  tialj,  1  was  enabled  to  see  almost  up  to  the  sulcus* 

Ct^niutmi  o/thr  Eyeball  may  cause  temporary  blindness,  by  inducing 

*ooiK|]ti0]i  of  the  retina  analogous  to  concussion  of  the  brain;  in  other 

I      fj'f'*  ^^  l^*®*  of  sight  may  be  permanent,  from  detachment  of  the  retina, 

•  ^•■Orrliage,  or  tnfiammatory  changes.     The  ordinary  '^  black  eye"  of 

£jHi»i«  consists  in  an  extravasation  of  blood,  beneath  the  conjunctiva, 

Jj*  hilo  ibc  loose  areolar  tissue  of  the  eyelids.    In  this  situation  absorp- 

^*  »•  often  very  alow,  the  subconjunctival  stain  sometimes  persisting 

?'*^Vcrml  weeks;  the  best  application  is  cold  water, or  a  mild  alcoholic 

^r*^***    Coottiiion  of  the  eyeball  is  sometimes  accompanied  by  rupture 

^^he  oofiiea  or  sclerotic,  allowing  the  escape  of  the  humors  of  the  eye, 

^^  Ckisauig  permanent  loss  of  vision ;  in  other  cases  the  rupture  may  be 

^/^■tial,  eaetravaaation  occurring,  and  filling  the  anterior  chamber  of  the 

^^  ^th  blood,  the  iris  being  sometimes  torn  from  its  ciliary  attachment, 

jl^J^^  lens  dislocated  from  its  position.     The  treatment  consists  in  the 

^!?*l*»eiit  tiistiUatlon  of  a  solution  of  atropia,  gr,  ij-iv  to  f  3j,  and  in  the 

itration  of  calomel  and  opium,  while  the  patient  is  kept  in  lied,  in  a 

ii*fl  n.nrtj,  and  upon  milk  diet*     After  the  absorption  of  the  effused 

c1  H  usually  soon  effected,  vision  may  be  restored,  though  it  is 

.  r  d  imperfect  by  bands  of  Ij^mph  crossing  the  anterior  chamber 

^he  pa  pit    A  dislocated  lens  usually  becomes  cataractous,  and  often 

,jj.  *^s  intCDde  pain  and  frequent  attacks  of  iritis,  by  pressing  upon  the 

^^^ry  bod&ea  and  iris;  id  either  case,  extraction  should  be  promptly  re- 

*"^^^ad  to*    From  the  anterior  chamber,  the  lens  may  be  removed  by  simple 


840 


INJURIES    OF   THE    FACE    AND   NECK. 


corneal  section,  and  from  the  posterior  chamber,  by  a  similar  operation,  a 
preliminary  iridectomy  having  been  first  performed.  If  suppurative  dis- 
organization of  an  eyeball  occur,  excision  may  be  necessary  to  prevent 
the  other  eye  from  becoming  sympathetically  involved. 

Non-penetrating  Wounds  of  the  Eyeball  are  not  usually  of  a  serious 
nature.  The  treatment  consists  in  the  removal  of  foreign  bodies,  fol- 
lowed by  the  application  of  a  drop  or  two  of  castor  oil,  with  the  use  of 
cold  compresses  if  the  injury  be  attended  with  much  pain.  Penetrating 
Wounds  arc  attended  with  much  greater  risk,  the  chief  dangers  being 
ft'om  prolapse  of  the  iris,  escape  of  vitreous  humor,  and,  at  a  later 
period,  Arom  inflammation.  If  the  iris  protrude,  an  effort  should  be 
made  to  replace  it  by  means  of  a  fine  probe ;  if  this  be  impossible,  the 
projecting  portion  should  be  snipped  off  with  curved  scissors,  and  if  a 
staphyloma  be  subsequently  formed,  an  iridectomy  should  be  done  oppo- 
site the  most  transparent  part  of  the  cornea;  this  operation  is,  according 
to  Soelberg  Wells,  much  preferable  to  the  old  mode  of  treatment,  by 
the  repeated  application  of  nitrate  of  silver.  Incised  wounds  of  the 
sclerotic,  if  not  very  large,  may  be  brought  together  with  one  or  two 
fine  sutures,  any  protruding  portion  of  iris  or  viti*eous  humor  being 
first  cut  away.  In  cases  of  extensive  wound,  with  escape  of  a  large 
portion  of  the  contents  of  the  eye,  excision  should,  as  a  rule,  be  immedi- 
ately performed,  especially  in  patients  of  the  poorer  class,  to  whom  the 
time  required  for  treatment  is  a  matter  of  importance.  If  an  attempt  be 
made  to  save  the  ball,  cold  compresses  should  be  applied,  atropia  being 
very  freely  used,  and  calomel  and  opium  administered  internally.  It 
may  be  necessary'  at  a  later  stage  to  make  an  artificial  pupil,  to  extract 
the  lens  (if  this  have  become  the  seat  of  traumatic  cataract),  or  to  per- 
form excision,  if  vision  be  lost  and  suppurative  disorganization  of  the 
eyeball  have  occurred,  particularly  if  sympathetic  implication  of  the 
other  eye  be  threatened. 

Nose. — Foreign  bodies,  such  as  beads,  peas,  bits  of  sponge,  etc.,  are 

often  introduced  by  children  into  the  nostrils,  where  they  occasionally 

become  firmly  fixed,  and,  if  allowed  to  remain,  cause  a  troublesome  form 

of  ozsena.    The  foreign  body  may  usually  be  removed 

Fig.  169.         without  much  difllculty,  by  means  of  delicate  forceps,  a 

bent  probe,  a  small  scoop  (such  as  is  often  placed  at  one 

end  of  a  grooved  director),  or  by  means  of  Thudichum's 

douche,  the  current  being  of  course  directed  through  the 

opposite  nostril. 

Ear. — Foreign  bodies  may  be  removed  from  the  ex- 
ternal ear  with  forceps,  scoop  (Fig.  169),  wire  loop  (as 
advised  by  Hutchinson),  or,  which  is  certainly  the  safest 
means,  by  long-continued,  and,  if  necessary,  repeated 
syringing  with  tepid  water,  the  pinna  being  drawn  up- 
wards so  as  to  straighten  the  auditory  canal.  Prof. 
Gross  uses  a  steel  instrument,  spoon-shaped  at  one  end, 
and  provided  at  the  other  with  a  delicate  tooth,  placed 
ii\  nt   a  right  angle.    This  instrument  is  doubtless  ver^' 

"  cfidcient  and  safe  in  skilful  hands,  but  the  general  prac- 

titioner will,  I  think,  do  wisely  to  be  satisfied  with  sim- 
ple syringing,  which  is  indeed,  according  to  Dr.  Boosa, 
"'^         much  preferable  to  any  other  means  of  treatment.    An 
Earwoop.         ordinary  hard  rubber  syringe  of  the  capacity  of  three  or 
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otinces  may  be  ased,  the  returniog  water  being  received  in  a  bowl 
iU  K-nriith  the  ear.  Guersant  prefers  to  ordinar}^  syringing,  irrifja' 
fcm,  wriiich   may  lie  conveniently  effected  with  a  Tiiiidichtim's  danche, 

rjD^uia  of  the  double  band-ball  syringe  used  for  the  adminiatration 


Obeek. — Wounds  of  the  cheek  occasionally  result  in  the  formation  of 
">9ome  fistula?-    If  very  small,  a  cure  may  be  effected  by  the  appli- 
\  of  nitrate  of  silver,  of  a  red-hot  wire,  or  of  the  electric  cautery  ;  if 
f^ the  edges  of  the  fistula  should  be  pared,  and  closely  approximated 
Twilh  laturea  and  a  compress.     If  the  wound  involve  the  parotid  duct,  its 
opeiiag  into  the  mouth  may  be  obliterated,  and  a  true  Salitmry  FUtula 
mult    The  treatment  consists  m  establishing  an  artificial  inner  open- 
ing—bj  forming  a  seton,  by  means  of  a  small  trocar  and  canula  passed 
in  the  aitural  direction  of  the  duct,  the  external  opening  being  subse- 
quently closed^ — or  by  the  ingenious  oi>eration  of  the  late  Prof.  Horner, 
wfaieh  «)niiists  in  cutting  out  the  diseased  tissues  with  a  large  and  sharp 
a^dler'i  punch,  pressed  firmly  against  a  wooden  spatula  previously  intro- 
duced into  the  mouth,  the  external  wound  being  then  immediately  closed 
wWi  the  twisted  suture. 

Mouth. — Wounds  of  the  Lip»  should  be  treated  by  the  application 

of  kine{jj>  pins,  with  additional  points  of  the  interrupted  suture,  special 

Cin being  taken  to  secure  accurate  adjustment  of  the  prolabium.     Addi- 

iMMial  firmness  may  lie  afforded  by  the  use  of  broad  adhesive  strips,  pass* 

higffom  side  to  side,  or  of  Hainsby's  cheek  compressor,  as  after  the 

ofiention  for  harelip.    Wounds  of  the  ToTugue  do  not  require  sutures,  un- 

.  !«•«  I  eoQiiderable  portion  of  the  organ  be  nearly  detached.     Hemorrhage 

li&ijreqalre  the  appUcation  of  ligatures,  or  of  the  hot  iron.     Wounds 

f  of  the  S*jft  Palate^  unless  very  small,  require  stitches,  which  may  be  ap- 

P«Wi8  after  the  operation  of  staphyloraphy.    Foreign  bodies,  such  as 

P^l'btlis,  teeth,  or  pieces  of  tobacco-pipe,  may  be  lodged  deeply  in 

^tong^jc  or  pharynx,  giving  rise  in  the  latter  situation  to  suppura- 

^1  iml  ftometimes  to  fatal  secondary  hemorrhage. 

^L^OundSp — These  injuries,  which   are   usually  of  the  character  of 

HP^ieii  Wotinds^  are  most  commonly  inflicted  in  attempts  to  aommit 

^|HUe,    It  is  occasionally  a  matter  of  some  importance,  in  a  medlco- 

^^W  point  of  view,  to  be  able  to  determine  whether  a  given  wound  of 

^*>«ck  has  been  s^lf-in  flic  ted,  or  received  at  the  hands  of  another;  it 

*^**^  coarse,  impossible  to  arrive  at  absolute  certainty  upon  this  point, 

jyit  wAj  be  said,  in  general  terras,  that  suicidal  wounds  commonly 

jJWn  on  the  left  side  of  the  neck  (the  person  being  right-handed),  and 

Inmaversely  or  obliquely'  downwards  across  the  part,  the  extent  of 

on  the  right,  being  usually  less  than  that  on  the  left  side. 

tljr  penetrate  so  deeply  as  to  divide  the  great  vessels;  hence 

facie  probability  with  regard  to  a  very  deep  wound,  *'penc- 

b}'  a  stab  |>erpendicularly  towards  the  spine,"  and  perhaps 

ig  lh«  vertebral  column,  would  lie  that  it  was  not  seir-inflicted.* 

i  erf  the  neck  may  be  divided  into — 1,  Non-penetraiing  Wound^^ 

I  this  point  a  paper  by  Dr*  Taylor,  \n  Guy's  Hosp.  Reports,  8d  s,,  vol. 
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which  do  not  involve  the  air-passage  or  oesophagus ;  and  2,  Penetrating 
Wounds^  which  do  involve  one  or  l^th  of  those  important  organs. 

1.  Non-penetrating  Wounds. — The  danger  of  non-penetrating 
wounds  of  the  neck,  is  chiefly  from  hemorrhage,  which  is  often  veiy 
profuse;  if  the  carotid  artery  or  internal  jugular  vein  be  wounded,  death 
may  be  almost  instantaneous,  and  even  bleeding  from  comparatively 
small  vessels  may  prove  fatal  in  the  depressed  state,  both  physical  and 
mental,  which  is  usually  present  in  patients  who  have  attempted  suicide. 
Another  danger  is  ft'om  the  entrance  of  air  into  the  large  veins  in  this 
region,  which  may  cause  sudden  death,or,  as  in  a  case  recorded  by  Le  Oros 
Clark,  may  prove  fatal  at  a  later  period,  by  the  air  becoming  gradually 
mixed  with  the  blood,  and  thus  interfering  with  the  heart's  action.  The 
pneumogastric  or  phrenic  nerve  may  also  be  wounded  in  these  cases, 
and  either  event  would  of  itself  almost  certainly  cause  the  death  of  the 
patient.  The  treatment  of  non-penetrating  wounds  of  the  neck,  consists  in 
arresting  hemorrhage,  and  in  approximating  the  edges  of  the  cut,  in  such 
a  way  as  to  favor  union.  Every  bleeding  vessel,  whether  artery  or  vein, 
should  be  secured  by  ligatures  above  and  below  the  opening  in  its  coats, 
or  to  either  extremity  if  it  be  completely  divided.  In  cases  of  arterial 
bleeding,  in  which  the  precise  source  of  hemorrhage  cannot  be  detected, 
the  surgeon  should  not  hesitate  to  ligate  the  common  carotid,  an  opera- 
tion which,  according  to  Pilz,  has  been  done,  in  cases  of  punctured  and 
incised  wounds,  in  44  instances  with  20  recoveries,  the  total  number  of 
cases,  in  which  the  carotid  has  been  tied  for  hemorrhage,  being,  according 
to  the  same  author,  228,  with  94  recoveries.  Approximation  of  the  lips 
of  the  wound  is  best  effected  by  numerous  points  of  the  interrupted 
suture,  the  ligature  threads  being  brought  out  at  the  angles  of  the 
wound,  where  they  ser^'e  to  secure  drainage.  The  sutures  should  em- 
brace the  skin  and  superficial  fascia  only,  and  the  deeper  parts  of  the 
wound  should  be  approximated  by  means  of  broad  strips  of  adhesive 
plaster,  brought  obliquely  around  the  neck.  The  parts  should  be  further 
relaxed,  by  bending  the  head  forwards,  with  the  chin  almost  touching 
the  sternum,  and  by  securing  it  in  this  position,  by  means  of  a  night-cap, 
or  sling,  which  should  pass  froxti  the  occiput,  to  a  circular  band  around 
the  chest.  Primary  union,  though  always  to  be  sought,  is  rarely  at- 
tained in  cases  of  cut-throat,  the  whole  surface  of  the  wound  not  un- 
frequently  sloughing,  and  eventually  healing  by  granulation. 

2.  Penetrating  Wounds  of  the  neck  may  involve  any  portion  of  the 
air-tube,  though  the  larynx  is  the  part  usually  affected.  The  relative 
f^quency  of  these  wounds,  in  different  situations,  may  be  seen  from  the 
following  table  of  158  cases,  collected  by  Mr.  Durham : — 

SitiiaUoii  of  wonnd.  Namber  of  easM. 

Above  the  hyoid  bone 11 

Through  the  thyro-hyold  membrane 45 

Through  the  thyroid  cartilage 85 

Through  the  crico-thyroid  membrane  or  cricoid  cartilage    .       .  26 

Into  the  trachea 41 

The  special  dangers  of  penetrating  wounds  of  the  neck,  apart 
from  such  as  are  common  to  these  injuries  and  to  those  which  are  non- 
penetrating, are  the  occurrence  of  anphyxia^  or  more  correctly  apnea^ 
emphysema^  dysphagia^  and,  at  a  later  period,  bronchitis  and  pneumonia. 
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difficulty  of  Breathing^  ending,  perhaps,  in  complete  Suffocation  or 
Apnta^  in  woands  of  the  throat,  may  depend  upon  several  causes.  It 
may  result  directly  from  the  accumulation  of  blood,  either  liquid  or 
clotted,  in  the  air-passages;  from  displacement  of  divided  parts,  as 
from  a  portion  of  the  tongue,  the  epiglottis,  or  a  fragment  of  cartilage, 
Ming  backwards  and  obstructing  the  rima  glottidis;  or,  if  the  rings  of 
the  trachea  be  widely  separated,  from  the  external  soft  parts  being  sucked 
inwards,  and  producing  valvular  occlusion  of  the  air-tube.  Again,  suffo- 
cation may  result  from  oedema  of  the  glottis,  from  submucous  emphy- 
sema, or  f^om  the  pressure  of  an  abscess. 

Emphysema  is  not  usually  a  grave  complication;  it  may,  however,  as 
already  mentioned,  produce  suffocation,  when  seated  beneath  the  laryn- 
geal mucous  membrane,  or,  according  to  Hilton,  may  prove  directly 
fttal,  by  pressure  on  the  phrenic  nerves. 

Dysj^iagia,  sometimes  amounting  to  complete  inability  to  swallow,  is 
occasionally  a  source  of  great  danger.  Either  from  a  wound  of  the 
CBSophagus — or,  without  this  part  being  involved,  from  insensitiveness  of 
the  glottis — saliva,  and  even  particles  of  food  may  escape  into  the  air- 
tabe,  and  make  their  appearance  at  the  external  wound. 

Bronchitis  and  Pneumonia  may  arise  from  the  irritation  produced  by 
the  presence  of  blood,  pus,  or  food  in  the  air-passages,  ft'om  the  admis- 
sion through  the  wound  of  cold  and  dry  air  to  the  lungs,  or  possibly  from 
the  direct  extension  of  inflammation  from  the  seat  of  injury. 

Among  the  occasional  remote  consequences  of  penetrating  wounds  of 
the  throat,  may  be  mentioned  alteration  or  loss  of  voice,  and  the  forma- 
tion of  a  traumatic  stricture  of  the  trachea  or  gullet,  or  of  an  aerial  or 
oesophageal  fistula. 

Treatment. — After  the  arrest  of  hemorrhage,  as  in  cases  of  non-pene- 
trating wound,  the  surgeon  may  apply  a  few  sutures  to  either  extremity 
of  the  incision,  leaving,  however,  the  central  portion,  as  a  general  rule^ 
to  heal  by  granulation ;  an  exception  should  be  made  in  those  cases  in 
^hich  the  air-tube  is  completely  cut  across,  when,  to  prevent  wide  separa- 
tion, it  may  be  necessary  to  apply  a  stitch  on  either  side,  so  as  to  hold 
the  parts  in  apposition.  The  sutures,  which  in  such  a  case,  should  be  of 
finethread,maybe  passed  through  the  superincumbent  connective  tissue, 
or  even  superficially  through  the  cartilages  themselves,  one  end  being 
out  off,  and  the  other  brought  like  a  ligature  through  the  external 
^ound.  In  other  cases,  from  the  persistence  of  venous  oozing,  or  from 
the  occurrence  of  dyspnoea  on  attempting  to  close  the  wound,  it  may  be 
necessary  to  introduce,  for  a  time  at  least,  a  tracheal  tube,  as  after  the 
operation  of  tracheotomy.  If,  at  any  time,  apnea  be  threatened,  the 
^oiind  should  be  instantly  reopened,  and,  if  necessary,  artificial  respira- 
tion resorted  to.  Tracheal  or  laryngeal  stricture  may,  at  a  later  period,  * 
^nire  the  performance  of  tracheotomy,  followed  by  83'stematic  dilata- 
tion; aerial  y^^^uZa  may  (provided  the  larynx  be  unobstructed)  be  closed 
^y  a  plastic  operation. 

Injuries  or  the  Larynx  and  Trachea. 

A  blow  upon  the  larynx  may  prove  fatal  through  shock,  or  by  inducing 
spasm  of  the  glottis;  when  the  injury  is  less  severe,  temporary  insensi- 
bility only  may  result.  The  treatment,  in  slight  cases,  consists  in  the 
adoption  of  such  measures  as  may  prevent  subsequent  inflammation,  but 
if  breathing  have  stopped,  laryngotomy  should  be  performed,  and  arti- 
ficial respiration  at  once  resorted  to. 
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Praoture  of  the  Larynx  is  an  exceedingly  daogerous 
the  mortality,  aceordinf^  to  Durham's  statistics,  bciDg  over  80 
No  age  is  exemjit,  thou*?li  the  injury  usually  occurs  among  younsr  adult 

,five  of  fifteen  cases  analyzed  by  Hunt'  were  in  children,  and  only  onei 
person  over  fortj^-five  years  of  age.     The  usual  cauiies^  Kymtt  f« 

gunshot  wounds,  are,  according  to  the  same  writer,  '^ falls  against  bi! 
and  projecting  substances,  blows,  kicks,  and  pressure.*'     The  symploi 
are  local  pain  and  tenderness;  swelling  of  the  neck,  with  an  alteratii 
of  its  form,  consisting  either  of  flattening,  or  of  undue  prominent 
mobility  of  t!ie  cartilages,  and  occasionally  crepitus.     There  are  l>esida 
often,  dyspnoea  and   lividity   of  face,  with  the  ordinary  evidences  i 
collapse,  emphysema,  and  expectoration   of  bloody  mucus;   the  latter"" 
symptoms    are  considered  by  Hunt  particularly  unfavorable,  as  imli- 
cating  laceration  of  the  laryngeal  mucous  membrane.    The  annexed  table, 
from   Durham,*  gives  a  summary  of  G2  recorded  cases,  52  collected  bjf 
H^noque,  and  10  added  l>y  Durham  himself.     It  will  l>e  observed  tbm 
death  followed  in  every  case  in  which  the  cricoid  cartilage  was  involTi  " 


C»rtllm.giM  f rafturfod . 

Thyroid  only 

Cricoid  oaly 

Tliyroid  and  os  hyoides. 

Thyroid  and  cricoid * 

Thyroid,  cricoid,  and  m  hyoides. 
Thyroid,  cricoid,  and  trachea. . . , 
Cricoid  and  trachea. ............ 

Cricoid,  trnchen,  and  os  hyoides. 
**  FraelurcB  of  larynx^'. .  .* , 

Total 


No.  af  CMea, 


D«ath«. 


EeMrvriiia 


24 
11 
4 
9 
2 
2 
2 
1 
7 


62 


18 

n 

2 
0 
3 
2 
2 
1 


50 


The  treatineni^  in  cases  in  which  the  displacement  is  slight,  and  il 
which  there  is  no  dyspnoea,  may  consist  8imi>ly  in  supporting  the  pai* 
with  compresses  and  strips  of  adhesive  plaster.     If,  however,  the  rc?| 
ration  be  embarrassed,  and  particularly  if  there  be  bloody  ex]>ectorati 
no  time  should  be  lost  in  resorting  to  tracheotomy,  which,  under  snl 
circnmstanccs,  affords  almost  the  only  chance  of  saving  the  patieni 
Eight  of  the  twelve  cases  of  recovery  were  saved  by  operation,  while  il 
the  remaining  four,  from  the  absence  of  haemoptysis  and  emphysei 
there  is  reason  to  believe,  as  remarked  by  Hunt,  that  the  fractures  were 
in  the  median  line,  and  did  not  invoh'e  the  raucous  membrane.    Af 
,  the  operation,  an  attempt  may  be  made  to  restore  the  displaced  parts 
their  proper  position  by  manipulation. 

Rupture  of  the  Trachea,  without  injury  of  the  larynx,  and  withoi 
external  wound,  is  an  extremely  rare,  and  very  fatal  accident.    0 
are  reported  by  Lonsdale,  Ilerger,  Beck,  J.  L.  Atlee,  Jr.,  Robertson, and 
Long— that  seen  by  the  last-mentioned  surgeon,  being  the  only  instance 
of  reeovery.     In  this  case,  life  was  saved  by  tracheotomy,  supplement 
by  removal  of  blood  from  the  air-passages  by  suction,  and  by  artifici 
respiration, 

•  Amer.  Joum,  of  Med.  Sciences,  ApriL  186C,  pp.  878-388* 

*  Holmes* a  Syst.  of  Surgc^ry,  2d  ed.,  vol.  ii.,  p.  403. 
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Bums  and  Soalds  of  the  mouth,  pharynx,  and  glottis  are  ocea- 
noDallj  met  with,  especially  among  children,  the  most  usual  form  of 
the  injury  resulting  from  an  attempt  to  drink  boiling  water  from  the 
ipont  of  a  tea-kettle.  It  is  probable  that,  in  some  cases,  steam  may 
reach  the  larynx  itself,  but  in  the  majority  of  instances  the  air-passages 
become  secondarily  involved,  by  the  extension  of  inflammation  from  the 
month  and  glottis.  The  dangers  are  those  of  submucous  laryngitis  and 
ODdema  glottidls,  and  the  treatment  consists  in  the  application  of  leeches 
and  ice  to  the  throat,  and  in  the  administration  of  antimony,  or  of  calo- 
mel, and  opium.  The  (edematous  mucous  membrane  of  the  fauces  and 
epiglottis  may  be  scarified,  with  a  long  needle,  or  with  a  curved  bistoury, 
wrapped  almost  to  its  point  with  a  strip  of  sticking-plaster,  and,  if 
soffocation  appear  imminent,  tracheotomy  must  be  performed  as  a  last 
resort,  though  its  results  under  these  circumstances  are  far  from  satis- 
factory, 23  out  of  28  cases  collected  by  Mr.  Durham  having  ended  in 
death. 

A  Bimilar  injury  may  result  from  drinking  corrosive  liquids^  such  as 
the  Btronger  mineral  acids,  or  caustic  alkalies.  The  treatment  should 
be  the  same  as  in  the  case  of  scald  of  the  glottis  or  larynx.  Of  three 
eases  mentioned  by  Durham,  in  which  tracheotomy  was  performed  for 
SQch  an  injury,  two  died  and  one  recovered. 

Foreign  Bodies  in  the  Air-Passages.— A  great  variety  of  sub- 
stances have  been  met  with  as  foreign  bodies  in  the  air-passages,  the 
most  common  being,  according  to  Prof.  Gross,  grains  of  corn,  beans, 
melon-seeds,  pebbles,  and  cherry-stones.  Several  such  objects,  some- 
times of  a  dissimilar  chai*acter,  have  been  occasionally  met  with  in  the  same 
case.  Foreign  bodies  usually  enter  the  air-passages  through  the  glottis, 
being  drawn  in,  in  the  act  of  inspiration,  or  simply  dropping  in,  as  in  the 
case  of  coins  tossed  in  the  air  and  caught  in  the  mouth,  or — as  has 
pnbably  happened  in  some  cases,  in  which  suffocation  having  occurred 
daring  sleep  or  intoxication,  the  air-passages  have  been  found  to  contain 
partially  digested  food — the  foreign  body  may  be  regurgitated  from 
the  stomach,  and  may  then  make  its  way  through  the  glottis,  the  sensi- 
Uity  of  which  is  obtunded  by  the  patient's  condition.  .In  other  in- 
stances, foreign  bodies  have  entered  the  air-passages  through  accidental 
woQttds  or  ulcerations  of  the  oesophagus,  of  the  tissues  of  the  neck,  or  of 
the  walls  of  the  chest.  Finally,  in  one  case  referred  to  by  Gross,  a  lym- 
P^c  gland  passed  through  an  ulcer  in  one  of  the  bronchi,  and  caused 
death  by  becoming  impacted  in  the  rima  glottidis. 

Situation, — A  foreign  body  may  be  arrested  in  any  portion  of  the  alr- 
Pttsages,  or,  more  rarely,  may  be  movable,  changing  its  position  from 
time  to  time.  The  parts  in  which  extraneous  substances  are  most  apt 
to  become  impacted,  are  the  larynx,  and  one  of  the  bronchi,  usually  the 
right 

Symptoms. — The  primary  symptoms,  or  those  of  Obstruction^  are 
iimilar  to  those  of  inflammatory  or  spasmodic  croup,  only,  if  possible, 
nK>re  violent.  The  patient  feels  a  sense  of  impending  death,  and  is, 
udeed,  for  the  time,  in  most  imminent  danger.  The  face  becomes  livid, 
the  eyes  apparently  start  from  their  sockets,  the  patient  gasps  and 
ptters  piercing  cries,  foams  at  the  mouth,  is  perhaps  convulsed,  or  falls 
iflsensible.  The  first  paroxysm  passing  off,  the  symptoms  of  Irritation 
become  prominent.  There  is  a  short,  croupy  cough,  with  pain,  espe- 
cially referred  to  the  top  of  the  sternum,  and  mucous  or  bloody  expecto- 
ntion.    Paroxysms  of  dyspnoea,  with  a  sense  of  suffocation,  recur  from 
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time  to  time,  and  are  due  to  the  dislodgement  of  the  foreign  body,  ud 
to  it8  being  impelled  against  the  larynx  by  the  act  of  coughing.  Auicul- 
tation  will  reveal  A^arious  sig-ns,  according  to  the  position  of  the  foreign 
body ;  if  this  be  loose  in  aoy  part  of  the  tube,  it  may  be  heard  moving 
up  and  down  with  a  flapping  sound,  and  occasionally  striking  thewjJi 
of  the  trachea ;  if  fixed  in  the  larynx,  there  i^ill  be  a  harsh^,  rough  eoiml 
in  respiration,  coinciding  with  croupy  congh  and  the  other  symptoai 
of  obstruction ;  if  impacted  in  a  bronchus,  or  one  of  its  subclivigii|H 
the  respiratory  nMirmur  will  be  nsually  deficient,  or  quite  absent,  iaH 
corresponding  portiou  of  the  Inng,  and  probably  puerile  on  the  opposita 
side,  percussion  giving  an  equally  clear  sound  in  both  localities,  Ocok 
sionally  peculiar  rales  are  due  to  the  nature  of  the  foreign  body,  as  in. 
a  case  referred  to  by  Gross,  in  which  an  impacted  plum-stone,  i>erfoj 
through  its  middle,  gave  rise  to  a  strange  whistling  sound. 

Diagnosis, — The  diagnosis,  though  often  very  obscure,  may,  in 
instances,  be  made,  by  careful  inquiry  into  the  history  of  the  case, 
investigation  of  its  symptoms.  From  croup  the  diagnosis  can  be  mtfij 
as  pointed  out  by  Prof,  Gross,  by  observing  that  in  that  affection  the 
dyspna^a  is  most  marked  in  inspiration,  while  expiration  is  most  afectwi 
in  obstruction  from  a  foreign  bod}-.  Aphonia  is,  according  to  t lie  same 
author,  the  most  trustworthy  sign  of  impaction  in  the  lari/nx,  as  dis- 
tinguished from  impaction  in  other  portions  of  the  air-tube.  From 
pharyngeal^  or  resophageai  obstruction^  the  diagnosis  is  to  be  raad«  by 
careful  exploration  with  the  finger  and  probang*  In  some  cases,  by 
means  of  the  laryngoscope,  the  foreign  body  has  been  actually  setjn 
lodged  in  the  larynx.  ^^ 

Frognosis, — 80  long  as  a  foreign  body  remains  in  any  portion  of^| 
air-passages,  the  patient  is  in  imminent  danger;  the  causes  of  deatb  i^P 
suffocation  (vvhich  may  occur  ut  any  moment),  hemorrhage,  inflamnia- 
tion,  ulceration,  abscess,  or  simple  exhaustion.  The  annexed  8unjinaTy» 
taken  from  Mr,  Durham's  essay,  shows  compendiously  the  results  in 5ii 
cases — these  being,  I  believe,  the  most  comprehensive  statistics  "'^*~ 
have  yet  been  published. 


1,  U4MM  in  which  no  operation  wa*  performed : — 

D<?[ilh  willinut  oxpnlsion  nf  foreign  body  . . » 

Sponlnneaus  cxiuilsioii  of  foreign  l>ody [cases) 

Expulsum  utter  omi'tics  (recnrd«*d  iis  uselt'ss  in  46 
DiacUnrge  at  late  period  tb rough  thoracic  aliacess. , . 


Tnit*l  Nrt. 
of 


3.  Ccuea  in  wMih  optrativg  measureg  were  adopted: — 

Ope  a  A  TION. 

Iiftryiigotomy,  followed  by  expulsion .  * 

**  aot  followed  by  expulsion 

Traclieolomy , 

Laryngo-tniclieotomy ♦ 

Direct  extraction 

Inversian  of  body  and  auccusaioa. ,..,., 


m 

164 


Total  of  cases  not  operated  on 271 


14 

3 

281 

20 
3 

IS 


f  I 


149 
5 
2 


158 


13 

170 

15 

3 

12 


Total  of  cases  operated  upon I     288  218 

Total  number  of  wises  operated  upon  or  not..  I     554      t      S<$8 
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The  mortality  therefore  is,  in  general  terms,  as  nearly  as  may  be,  1 
in  3,  the  death-rate  afi^r  opercUion  being  less  than  1  in  4  (24.8  per 
e«it),  but  without  operation  more  than  2  in  5  (42.5  per  cent.).  The 
period  during  which  a  foreign  body  may  remain  in  the  air-passages, 
ind  jet  be  spontaneously  expelled,  varies  from  a  few  hours  up  to  many 
jwn:  in  64  of  124  cases  of  spontaneous  expulsion  with  recovery,  col- 
lected by  Mr.  Durham,  this  period  was  between  one  and  twelve  months. 

Treatment. — In  a  case  in  which  the  dyspncea  is  not  urgent,  a  careful 
kryngoscopic  examination  should  be  made,  and  if  the  position  of  the 


Fig.  170. 


Application  of  the  Urjngoicope. 

foreign  body  be  recognized,  attempts  may  be  made  to  remove  it  by  direct 
extraction  with  suitable  forceps:  the  same  means  may  be  employed  after 
opening  the  trachea,  and  will  then  be  more  likely  to  succeed,  as  the  risk 
<^  itrangulation  is  removed.  Inversion  and  succuaaion^  which,  though 
occasionally  successful  before  tracheotomy,  are  under  such  circumstances 
both  dangerous  and  painful,  may,  after  the  operation,  be  of  much  ser- 

Fig.  171. 

■J 


Throat-mirror  nsed  in  larjngoMopj. 

▼ice  in  facilitating  the  escape  of  the  offending  substance.  In  the  large 
majority  of  cases  the  surgeon  should,  as  soon  as  he  is  satisfied  as  to 
the  nature  of  the  case,  perform  tracheotomy^  or  if  the  symptoms  be  very 
nrgent,  laryngotomy^  the  latter  operation  being  more  quickly  and  more 
etsily  accomplished.  If  the  foreign  body  be  now  found  in  the  larynx,  it 
ihonld  be  dislodged  and  extracted,  the  surgeon,  if  necessary,  dividing 
the  thyroid  cartilage  in  the  median  line  (thyrotomy),  or  this  and  the  cri- 
coid as  well  {crico4hyrotomy).  If  the  foreign  body  be  in  the  trachea  or 
bronchiy  it  may  be  immediately  expelled  through  the  tracheal  wound,  or 
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more  rarely  through  the  month — though  in  other  cases  it  may  not  be 
ejected  until  several  hours  or  days,  or  even  a  much  longer  period  after 
the  operation.  There  is  some  difference  of  opinion,  among  surgeons,  as 
to  the  propriety  of  endeavoring  to  extract  foreign  bodies  through  the 
tracheal  wound,  by  means  of  forceps.  Mr.  Durham's  statistics  show,  I 
think,  conclusively,  that  such  attempts  are  not  only  justifiable,  bat  emi- 
nently proper,  41  cases,  in  which  removal  was  effected  by  forceps,  having 
given  39  recoveries,  and  but  2  deaths,  neither  of  which  appears  to  have 
been  due  to  the  use  of  the  instrument.  The  best  forceps  for  the  purpose 
are  those  devised  by  Prof.  Gross  (Fig.  172),  the  blades  of  which  are  five 

Fig.  172. 


Grosses  trachea]  foreept. 

inches  long,  and  which,  being  made  of  (German  silver,  can  be  bent  to  suit 
any  particular  case,  while  they  are  so  delicate  as  not  materially  to  in- 
terfere with  the  passage  of  air  during  the  necessary  manipulations. 

After  the  exit  of  the  foreign  body,  the  wound  may  usually  be  closed 
at  once,  but,  if  there  be  much  laryngeal  irritation,  a  tube  may  be  intro- 
duced for  a  few  days,  until  this  has  subsided. 

SuRQicAL  Treatment  of  Apnea. 

Apnea,  or  as  it  is  more  commonly  called,  A8ph3rzla,  may  arise  from 
various  causes,  such  as  drowning,  inhalation  of  chloroform  or  of  poison- 
ous gases,  spasm  or  oedema  of  the  larynx,  or  the  presence  of  false  mem- 
brane, of  a  morbid  growth,  or  of  a  foreign  body  in  any  portion  of  the 
air-passages.  The  surgical  operations  employed  in  the  treatment  of 
apnea,  are,  artificial  respiration  and  the  various  procedures  which  are 
included  under  the  general  term  of  broncfioiomy.  Bronchotomy  is  appli- 
cable to  cases  in  which  the  air-passages  themselves  are  in  any  way  ob- 
structed ;  Artificial  Respiration  to  cases  in  which  the  air-passages  are 
Aree,  or  in  which  apnea  continues  after  the  performance  of  bronchotomy. 

Artifloial  Respiration. — This  may  be  effected  in  several  ways : — 

1.  Mouth  to  Mouth  Inflation^  though  objectionable  as  furnishing  air 
which  has  already  been  expired,  is  occasionally  the  only  method  which 
can  be  employed  in  an  emergency,  and  may  be  resorted  to,  in  any  case, 
while  more  efficient  means  are  being  procured. 

2.  Inflation  with  Bellows^  provided  with  a  suitable  mouth  or  nose  piece, 
may  be  efficiently  used,  provided  that  care  is  taken  to  secure  expiration 
by  manual  compression,  and  that  the  instrument  is  worked  gently,  and 
not  more  than  ten  or  twelve  times  in  the  minute. 

3.  Inflation  with  Oxygen  Oas  might  be  tried  in  extreme  cases,  or  when 
other  means  had  failed :  the  gas  might  conveniently  be  administered 
from  a  bladder,  fitted  with  a  mouth-piece. 

4.  Artificial  respiration  may  readily  be  practised  by  alternately  Com- 
pressing the  Chest  and  Abdomen  with  the  Hands^  to  imitate  expiration,  and 
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bes  illowing  the  natural  resiliency  of  the  thoracic  walls  to  produce  ex- 

oa,  and  thus  imitate  inspiration.   This  method  is  very  easily  applied, 

(particularly  suitable  in  cases  of  apparent  death  from  chloroform 

"S,  Silimtrr's  Methodj  which  is  that  adopted  by  the  Royal  Humane 

m%}%  of  England,  consists  in  placing  the  patient  in  a  supine  posi 

B^irith  the  head  and  shoulders  slightly  elevated,  then  grasping  the 

above  the  clbowe,  drawing  them  gently  but  steadily  upwards  till 

/meet  above  the  head,  keeping  tbem  thus  fortwo  seconds,  and,  finally, 

liagiog  them   downwards,  and  pressing  them  for  two  seconds   more 

ott  the  sides  of  the  chest.     This  manipulation  is  to  be  repeated, 

\  limes  in  the  minute,  until  natural  respiration  is  established,  or 

DttliiufUcient  time  has  elapsed  to  show  that  further  etforts  are  useless. 

6.  Mar$hnll  Bairn  ^^Beadtj  3leiftiHi.'' — This  mode  of  treatment,  under 

»Qtffl«  of  **  Prone  and  Postural  Respiration/^  is  thus  described  by  its 

Dj^iibed  i^uthor: — 

_**fl.)  Trr*t  tlic  patient  instantly,  on  ilie  spot,  in  the  open  air,  exposing  tbe  face 
t  to  the  breeze  (cxci.*pt  in  severe  weather). 

••I.  Ta  Clear  the  Threat. 

'  i       f  1 3»^  patient  gently  on  the  face,  with  one  wriBt  under  the  forehead*  [All 
iigiie  it.^lf,  tJien  fall  forwards,  leaving  the  entrance  inta  ike  Hind- 
•/m.  j    ii  ibere  be  breathing,  wait  and  watch  ;  if  not,  or  if  it  Ikil — 

'*  IL  To  ExtiU  Retpiration. 

"(I')  Turn  the  patient  well  and  indantly  on  his  side,  and 

|^H>)  Excite  the  nostrils  with  snulf,  the  throat  with  a  feather,  etc.,  and  dasli 


l^vuer  on  tlie  (ace  previoasly  rubbed  warm* 
,  btil  Instantly— 


If  th<'re  be  no  success,  lose  not  a 


**III.  To  Imitate  Iteitpitation. 

*'(y)  K^^ptaee  the  patient  on  hid  face,  raisin j^  and   supporting  the  chest  and 
|lbdatn«n  wrll  on  a  folded  coal  or  other  article  of  dress. 

"^fl.)  Turn  the  body  ver}'  gently  on  the  side  and  a  little  beyond,  and  then  briskly 

[■BUtefiu!*?,  ttltemately ;  repeating  these  measures  deliberately,  efficiently,  and  per- 

Weriaifly  fifUen  times  in  the  minute,  occasionally  varying  the  side.     [  Wlien  tlie 

l|tti«at  rfpoiMfB  on  the  chest,  this  cavity  is  compreWd  by  the  weight  of  the  l>od)% 

i>4  a}irstien  takes  place ;  when  he  is  turned  on  the  side,  this  pressure  is  removed, 

■ail  iai|ilnition  occurs.  ] 

*'(!)  When  the  prone  podlion  is  resumed,  make  equable  but  efficient  |»ri?«#ur^, 
^  b^iik  movement,  along  the  back  of  the  chest,  removing  it  immediately  before 
'^^^tectn  the  i»ide,     [The  first  measure  augments  the  expiration,  the  second  com- 
^'^^t  iQttptfution.  J 
*'Tite  retail  is  respiration  \  and,  if  not  too  late,  life  1 

**  IV.  To  Indue*  Cireulatian  and  Warmth, 

**tt.)  Rah  the  limbs  uptrardi,  with  firm  grasping  pressure  and  with  energy* 
•^rhiadkerchicf^,  etc,  [By  this  measure,  the  blood  is  propelled  along  the  veins 
''*".H-  •!,.-  I,  ..rt  ] 

*     1    1  Wv  limba  be  thus  dried  and  wanned,  and  then  clothed,  the  bystanders 
^ !     '.:    (itita,  etc* 

.  Afoid  the  eontinuouM  warm  ^ath^  and  the  poiition  on  or  inclined  to  the 


^btever  mode  of  treatment  be  adopted,  should  be  perseveringly  con- 
™M  for  three  or  four  hours,  unless  sooner  successful ;  if  i<econdar]f 
•7"*^a  come  on  after  apparent  recovery,  artificial  respiration  should  be 
*  '  fj  reaort«d  to,  together  with  the  application  of  electricity  to  the  base 
^(  \h^  bruD  and  upper  part  of  the  spioal  cord. 
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Bronohotomy. — Under  this  name  are  embraced  the  operations  of 
Laryngotomy  and  Tracheotomy^  together  with  their  modifications,  Thyr- 
oiamy^  Crico4hyrotomy^  and  Laryngo4racheotomy^  the  names  of  which 
sufficiently  express  their  nature. 

1.  Laryngotomy. — In  this  operation  the  windpipe  is  opened  through 
the  crico-thyroid  membrane.  The  larynx  being  steadied  between  the 
thumb  and  fingers  of  the  left  hand,  the  surgeon  makes  a  vertical  incision 
about  an  inch  long,  in  the  median  line,  over  the  lower  half  of  the  thyroid 
cartilage,  the  crico-thyroid  space,  and  the  cricoid  cartilage.  The  sterno- 
hyoid muscles  being  now  separated,  and  the  intervening  fascia  and  con- 
nective tissue  divided,  to  the  full  extent  of  the  cutaneous  wound,  the 
knife  is  at  once  thrust,  with  its  edge  upwards,  through  the  crico-thyroid 
membrane  and  its  mucous  lining,  into  the  larynx.  The  opening  is  then 
enlarged  transversely  as  much  as  may  be  required,  and  the  tube  intro- 
duced. The  only  vessel  likely  to  be  cut  is  the  crico-thyroid  artery,  which 
should,  as  a  rule,  be  secured  before  opening  the  larynx.  This  operation, 
which  is  by  no  means  difficult,  may  be  performed  either  with,  or  without 
the  aid  of  antesthesia,  the  patient  being  in  a  recumbent  position,  with 
the  head  thrown  backwards,  and  the  neck  rendered  prominent  by  means 
of  a  pillow  beneath  the  nucha. 

2.  Traoheotomy. — In  this  operation  two  or  more  of  the  tracheal 
rings  are  divided,  or  an  elliptical  portion  of  their  anterior  face  cut  away. 
The  patient  being  in  the  position  already  described,  and  preferably  under 
the  infiuence  of  an  ansesthetic,  the  surgeon  makes  a  vertical  median 
incision,  from  the  bottom  of  the  cricoid  cartilage  downwards,  for  an  inch 
and  a  half  or  more,  according  to  the  length  of  the  neck.  The  subcuta- 
neous fat  and  areolar  tissue  are  similarly  divided,  care  being  taken  to 

Fig.  178. 


Operation  of  tracheotomy. 

avoid  any  superficial  veins;  the  stemo-hyoid  and  sterno-thyroid  muscles 
being  then  cautiously  separated  with  the  handle  of  the  knife,  or  with  the 
director,  the  trachea,  crossed  by  the  isthmus  of  the  thyroid  gland,  is  ex- 
posed. The  trachea  may  be  opened  above,  through,  or  below  the  thyroid 
isthmus,  the  first  being,  in  the  case  of  children  especially,  the  point  to 
be  preferred;  if  it  be  necessary  to  cut  through  the  isthmus,  a  ligature 
must  be  first  applied  on  either  side  of  the  point  of  division.  Hemor- 
rhage having  been  arrested,  the  surgeon  draws  forwards  the  trachea 
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with  a  single  or  double  tenaculum,  and  thrusting  in  his  knife,  edge 
upwards,  divides  the  necessary  number  of  rings.  The  tube  is  then  at 
ODce  introduced,  and  when  the  respiration  has  become  tranquil,  the  sur- 
geon ma}'  temporarily  remove  it,  and  proceed  to  cut  away  an  elliptical 
portion  of  the  front  wall  of  the  trachea ;  this  step,  though  condemned 
by  high  authority,  is  not,  I  think,  in  itself  objectionable,  and  is  in  many 
cases  of  positive  advantage. 

The  above  description  presupposes  that  the  surgeon  has  time  to  make 
a  careful  dissection  of  the  superincumbent  parts,  before  opening  the 
windpipe — and,  in  the  immense  majority  of  instances,  enough  time  is 
afforded  for  this  purpose.  I  believe,  however,  with  Mr.  Durham,  that 
cases  are  occasionally  met  with,  in  wiiich  it  is  very  important  to  hasten 
the  steps  of  the  operation;  and,  in  such  an  emergency,  would  recommend 
a  plan  described  by  that  author,  and  which  he  assures  us  he  has  advan- 
tageously employed  in  nineteen  instances.  In  this  method  the  operator 
(standing  on  the  patient's  right  side)  places  the  forefinger  of  the  left 
hand  on  the  left  side  of  the  trachea,  and  the  thumb  on  the  right,  press- 
ing steadily  backwards  until  he  feels  the  pulsation  of  both  carotid 
arteries.  By  slightly  approximating  the  finger  and  thumb,  he  feels  that 
the  trachea  is  firmly  and  securely  held  between  them,  and  knows  that 
the  safety  of  the  great  vessels  is  insured,  while  the  tissues  over  the  wind- 
pipe are  rendered  tense.  The  finger  and  thumb  thus  placed  are  not  to 
be  moved  until  the  trachea  is  reached.  B}-  a  succession  of  careful  inci- 
sions, the  surgeon  now  cuts  boldly  down  on  the  windpipe,  the  finger  and 
thumb  on  either  side  helping  him  to  judge  of  the  position  of  the  median 
line  (from  which  the  knife  must  not  deviate),  and,  by  their  pressure, 
causing  the  wound  to  gape,  and  the  trachea  to  advance.  The  forefinger 
of  the  right  hand  is  passed  from  time  to  time  into  the  wound,  to  make 
sure  that  no  important  vessel  is  in  the  way,  and  when  the  trachea  is 
reached  the  knife  is  introduced  (guarded  by  the  right  forefinger),  or  the 
windpipe  may  be  seized  with  a  tenaculum  and  opened  as  in  the  ordinary 
operation. 

The  chief  danger  from  tracheotomy  is  from  hemorrhage;  instances 
are  on  record  in  which  the  carotid,  or  even  the  innominate  artery  has 
been  wounded,  while  fatal  bleeding  has  not  unfrequently  occurred  from 
the  division  of  large  veins.  Arterial  hemorrhage  should,  of  course,  be 
checked  before  opening  the  trachea,  and  bleeding  veins  should  also  be 
secured,  provided  death  from  suffocation  is  not  likely  to  occur  while  this 
is  being  done.  It  must  be  remembered,  however,  that  the  venous  con- 
gestion is  due,  in  great  measure,  to  the  obstruction  of  the  patient's 
breathing,  and  will  be  lessened  as  soon  as  free  respiration  is  established ; 
hence  the  surgeon  should  not  fear,  if  necessary,  to  open  the  windpipe 
even  while  venous  bleeding  continues,  introducing  the  canula,  as  has 
been  forcibly  said,  "even  through  a  very  pool  of  blood." 

Laryngchtracheotomy  is,  as  its  name  implies,  a  combination  of  laryng- 
otomy,  with  tracheotomy  above  the  thyroid  axis.  Its  mode  of  perform- 
ance requires  no  special  description. 

After-treatment  of  Cases  of  Bronohotomy. — In  almost  all 
cases,  except  those  of  foreign  body  in  the  air-passages,  it  is  necessary 
to  introduce  a  tracheal  canula  or  tube^  which  must  be  worn  until  the 
power  of  breathing  through  the  larynx  is  restored.  The  tube  should  be 
made  of  silver,  with  a  curve  of  rather  less  than  a  quarter  of  a  circle,  double^ 
80  that  the  inner  canula  may  be  removed  and  cleansed,  while  the  outer 
retains  its  position,  the  two  being  secured  by  means  of  a  button  attached 
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Fig.  174.  to  the  neck-plate  of  the  outer  one.  The  neck- 

plate  itself  should  be  so  arrange<l  as  to  allow 
the  canula  to  move  freely  with  the  motions  of 
the  trachea,  and  the  inner  tube  should  project 
beyond  the  outer  one  for  about  a  quarter  of 
an  inch,  at  either  extremity.  The  length  of 
the  canula  should  be  from  two  to  three  inches, 
and  its  calibre  ft'om  one-fourth  to  three- 
eighths  of  an  inch,  according  to  the  age  of 
the  patient.  For  use  after  laryngotomy  the 
canula  may  be  a  little  flattened,  the  trans- 
Tracbeni  tube.  vcrsc  being  somcwhat  greater  than  the  an- 

tero-posterior  diameter  of  its  section. 
The  canula  above  described,  which  embraces  the  improvements  of  both 
Obi*d  and  Roger,  is,  I  think,  preferable  to  either  the  ordinary  double 
tube,  or  the  bivalve  canula  of  Fuller.  Mr.  Durham  has  suggested  a  still 
further  modification,  by  which  the  length  of  the  tube  can  be  regulated, 
by  means  of  a  screw,  to  meet  the  emergencies  of  any  particular  case. 
To  facilitate  the  introduction  of  the  tube,  the  edges  of  the  wound  ma}* 
be  held  apart  with  two-  or  three-bladed  dilating  forceps,  or,  which  is 
probably  better,  a  blunt-pointed  pilot  trocar,  as  suggested  by  Dr.  Gaird- 
ner,  may  be  thrust  in  with  the  canula,  to  be  withdrawn,  of  course,  as 
soon  as  the  latter  is  in  place. 

The  canula,  being  introduced,  is  held  in  position  by  tapes,  attached  to 
the  neck-plate,  and  fastened  around  the  neck.  During  the  whole  course 
of  after-treatment,  the  atmosphere  of  the  room  should  be  kept  moist, 
and  rather  warm;  the  inner  tube  should  be  frequently  removed  and 
cleansed,  and  if  the  operation  have  been  done  for  pseudo-membranous 
croup  or  diphtheria,  lime-water  or  dilute  carbolic  acid  should,  from  time 
to  time,  be  vaporized  through  the  tube  with  an  atomizer.  As  soon  as 
the  canula  can  be  safely  dispensed  with,  it  may  be  removed,  but  this 
should  not  be  done  until,  by  keeping  it  plugged  for  several  hours  at  a 
time,  it  has  been  proved  that  the  function  of  the  larynx  has  been  re- 
stored. 

If  it  be  necessary  to  perform  bronchotomy  in  an  emergency,  and 
when  a  tracheal  canula  cannot  be  obtained,  the  surgeon  must  have 
recourse  to  excising  an  elliptical  portion  of  the  tracheal  wall,  and  keep- 
ing the  edges  of  the  wound  apart  with  retractors  made  of  bent  wire  (the 
hooks  of  ordinary  large  "  hooks  and  eyes"  will  answer),  secured  by  an 
elastic  band  passing  behind  the  neck.  If  apnea  persist  after  a  free 
opening  has  been  made  into  the  windpipe,  the  surgeon  must  at  once 
resort  to  one  or  other  of  the  methods  of  practising  artificial  respiration 
already  described. 

Choioe  of  Operation. — The  relative  advantages  of  laryngotomy  and 
tracheotomy  are  still  a  matter  of  dispute  among  practical  surgeons. 
Tracheotomy  is  preferred  in  all  cases  by  Mr.  Marsh,  and  laryngotomy, 
or  laryngo-tracheotomy,  by  Mr.  Holmes,  especially  among  children.  Mr. 
Erichsen  recommends  laryngotomy  for  adults,  and  tracheotomy,  above 
the  th3Toid  isthmus,  for  children  ;  while  Mr.  Durham  considers  that  the 
advantages  of  opening  the  trachea  below  the  isthmus,  as  comparefl  with 
its  risks  and  difSculties,  arc  greater  than  those  afforded  by  making  the 
opening  higher  up.  While  I  do  not  believe  that  any  rule  of  universal 
application  can  be  safely  laid  down  upon  this  question,  I  would  advise, 
in  general  terms,  that  tracheotomy  above  the  isthmus  should  be  preferred, 
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jblU  CAtte  Ijj  which  time  is  nfTorded  for  a  careful  and  deliberate  opera- 
nt btit  that  if  great  haste  be  essential,  lari/fujotomi/^  which  may  readily 
^coDvertcxI  sobaequently  into  laryngo'trackeotomij^  should  be  performed 
When  the  operation  is  required  bj  the  presence  of  a  foreign 
IB  the  windpipe,  a  more  definite  rule  may  be  given.     If  the  offend- 
^itanco  be  lodged  in  the  larynx,  that  part  itself  imist  be  opened; 
he  foreign  body  be  in  any  other  part  of  the  air^passagea,  trache- 
\  the  operation  to  be  chosen. 

IvjUBiis  OP  THE  (Esophagus. 

blinds* — These  have  already  been  alluded  to  in  describing  pene- 
ng  wnttnds  of  the  neck,  the  treatment  of  which  injuries  is  compli- 
^ophageal  wound,  through  the  dilllculiy  thence  arising 
I  tdoi  ng  the  necessary  amount  of  nutriment     A  patient  with 

Dond  of  the  guUet,  may  be  fed  through  an  elastic  gum  catheter,  Intro- 
1  through  the  mouth,  or,  if,  with  suicidal  intent,  he  refuse  to  sepa- 
»tiie  jaws,  through  the  nose.     By  this  means  a  pint  of  beef-essence, 
^.^g-nogg,'-  nuij  be  introduced  two  or  three  times  a  day,  until  the 
Tdeglutition  returns.     If  the  wound  is  above  the  position  of  the 
,  aaflbcatiou  may  occur  from  the  superveutiou  of  ledema  of  the 
accident  which  would  call  for  the  immediate  performauce  of 
atomy. 

[foreign  Bodies  in  the  Pharynx  or  (Esophagus.  — Foreign 

mot  UBfrequently  become  impacted  in  some  portion  of  the  food- 
^  5  and  produce  not  only  great  irritation  and  difHculty  of  swallow- 
i^tbut  may  even  induce  sudbcation  by  pressure  on  the  windpipe.  The 
tfmpkms  vary  with  the  nature,  size,  and  position  of  the  foreign  body. 
AfltihloQc,  bristle,  or  pin  may  be  caught  between  the  tonsil  and  half- 
«tk»  of  the  palate,  and  give  rise  to  much  discomfort,  with  tickling 
CMg)]^  dysphagia,  and  nausea.  A  pointed  body  in  this  situation  may 
•^mi  ixfrforate  an  important  vessel,  and  thus  cause  death  by  hemorrhage* 
iboluaof  food,  arrested  at  the  summit  of  the  cBsophagus,  may  sutfo- 
^tetiie  patient  by  pressure  on  the  larynx;  or,  again,  a  hard  body,  such 
« t  bone  or  tooth-plate,  may,  if  impacted,  produce  ulceration  of  the 
^iOjilitgisal  walls,  and  penetrate  into  the  larynx,  or  other  important 
*Wtan»  in  the  neighborhood. 


Fig.  175. 


9U  is  usually  sufficiently  evident  from  the  sensations  of  the 
Jhnt  in  any  case  of  doubt,  the  surgeon,  beside**  careful!}^  inspect- 
Ipliarynx  in  a  good  light,  should  sweep  his  finger  around  the  part 
is  he  can  reach,  and  cautiously  explore  the  cesophagus  with  a 
J^Unofled  probang.  In  some  cases  the  laryngoscope  may  be  used  to 
^^itate  tli«  examination  of  the  upper  portion  of  the  gullet.  Though 
^^relga  body  can  thus  usually  be  discovered,  if  present,  a  small  sub- 
^ct,  tucb  as  a  fish-bone,  may,  from  the  peculiarity  of  its  position, 
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Fig.  176. 


elude  detection  even  after  careful  and  repeated  exploration ;  on  the  other 
hand,  the  sensations  of  the  patient  may  continue  to  indicate  the  impac- 
tion of  a  foreign  body  for  a  long  period,  when  none  is  really  present,  and 
oesophagotomy  has  actually  been  performed,  on  more  than  one  occasion, 
without  any  substance  being  found  which  could  account  for  the  patient's 
symptoms. 

Treatment. — If  suffocation  be  threatened,  unless  the  foreign  body  can 
at  once  be  seized  and  removed,  tracheotomy  should  be  resorted  to  with- 
out delay.  In  every  case  an  effort  should  be  made 
to  extract  the  foreign  body  through  the  mouth,  and 
this  can  usually  be  done,  either  by  simply  hooking 
it  out  with  the  finger  (if  lodged  in  the  pharynx),  or 
by  the  cautious  use  of  oesophageal  forceps  (Fig. 
175),  or  of  the  horsehair,  or  swivel  probang.  If 
the  foreign  body  be  of  such  a  nature  that  it  will 
not  be  likely  to  produce  injurious  consequences  in 
the  stomach  and  bowels,  as  a  lump  of  meat  or 
even  a  small  coin,  it  may,  if  its  extraction  prove 
diflficult,  be  pushed  onwards  into  the  stomach, 
with  a  sponge,  or  ivory-headed  probang.^  If,  as 
occasionally  though  rarely  happens,  a  foreign 
body  in  the  gullet  can  be  neither  extracted,  nor 
otherwise  disposed  of,  it  should  be  removed 
through  an  external  incision,  by  the  operation 
known  as  pharyngotomy  or  oesophagotomy. 

CEsophagotomy. — If  the  foreign  body  can  be 
felt  externally,  the  operation  should  be  done  on 
that  side  which  is  the  most  prominent ;  otherwise 
the  left  side  is  to  be  chosen,  as  the  oesophagus 
naturally  inclines  somewhat  in  that  direction. 
The  patient  should  be  anaesthetized,  and  placed  in 
a  supine  position,  with  the  head  and  shoulders  a 
little  raised,  and  the  face  somewhat  averted.  An 
incision,  four  or  five  inches  long,  is  made  in  the 
space  between  the  trachea  and  the  stemo-mastoid 
muscle,  beginning  above,  on  a  level  with  the  top 
of  the  thyroid  cartilage.  This  incision  is  cau- 
tiously deepened,  the  omo-hyoid  muscle,  and  the 
outer  fibres  of  the  sterno-hyoid  and  stemo-thyroid, 
being  divided  if  necessary ;  the  carotid  sheath  is 
carefully  drawn  outwards,  and  held  with  a  blunt 
hook,  the  trachea  and  thyroid  gland  being  simi- 
larly drawn  inwards.  If  the  foreign  body  can 
now  be  felt,  the  oesophagus  may  be  incised  directly 
upon  it;  otherwise  a  sound  or  curved  forceps 
should  be  introduced  through  the  mouth,  and 
made  to  project  in  the  wound,  thus  affording  a 
guide  to  the  point  at  which  the  gullet  should  be 
^^>  opened.     The  incision  may  be  subsequently  en- 

Horsehair  probang,  or  Sa-    larged,  either  upwards  or  downwards,  and  the 
*"^*"**''-  foreign  body  extracted  with  the  finger  or  forceps. 

1  An  English  surgeon,  Dr.  Stewart,  has  recorded  a  case  in  which  a  livefiih  was 
thus  successftilly  disposed  of. 
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Special  care  must  be  taken,  in  this  operation^  not  to  wound  either  the 
ferior  tlijTToid  arter)',  or  the  recurrent  laryngeal  nerve.  The  incision 
kottld  be  alJowed  to  heal  by  granulation,  the  patient  being  fed  through 
'^  T^ma  after  an  aceidental  wound  of  the  ctsopbagus.  This  opera- 
Dtially  that  which  has  been  succesBfuUy  performed  by  Syme, 
t,  and  Cheever,  and  eeenis  to  me  in  every  way  preferable  to  that  by 
,  laediau  incision,  which  is  recommended  by  N^laton.  The  results  of 
otomy  for  the  removal  of  foreign  bodies  are  quite  encouraging, 
» being,  according  to  Cheever^s  statistics,  about  twenty  cases  on  ro- 
,in  which  the  offending  object  was  removed,  with  only  four  deaths, 
oeof  which  was  justly  attributable  to  the  treatment  employed.  As 
kirther  evidence  of  the  Lnnocuousness  of  the  operation,  it  may  be  men- 
toed  that  in  three  other  cases,  in  which  no  foreign  body  was  found, 
'  f  patieuls  likewise  recovered. 


CHAPTER    XVIII. 

INJURIES  OF  THE  CHEST. 
Contusions. 

Contusions  of  the  Thoracic  Parietes,  Unaccompanied  by 
iTitceral  Iiyury,  are  usually  of  but  trifling  importance;  if  there  be 
[inadi  paiu  attending  the  act  of  respiration,  the  surgeon  should  fix  the 
]  wde^  with  broad  strips  of  adhesive  plaster,  precisely  as  in  a  case 
fiidared  ribs.  An  occasional  consequence  of  severe  contusion  of 
iWcbett,  b  the  formation  of  an  abscess  beneath  the  pectoral  muscle; 
npptintion  in  this  situation  may  continue  for  a  considerable  time  with- 
Wlbeiog  recognized,  pointing  at  last  probably  in  the  axilla.  The  local 
i^p^aui  are  necessarily  obscure,  consisting  mainly  in  great  pain,  and 
i  ftwral  iwelling  of  the  whole  pectoral  region;  should,  however,  these 
b^Moms  follow  an  injury,  and  coincide  with  the  constitutional  evidences 
^^Hj^  existence  of  deep-seated  suppuration,  the  proper  treatment  would 
^BKi  cat  down  in  the  direction  of  the  muscular  fibres,  enlarging  the 
H  ttplotiiory  incision  subsequently,  as  much  as  might  be  necessary. 

ContnsioD,  Acoompanied  by  Rupture  of  the  Thoracic 
Jioera,  without  fracture,  and  without  tixtemal  wound,  is  a  rare  and 
••oiwoiw  accident,  which  may  result  from  the  contact  of  a  spent  ball 
<^ldtce  of  shell,  from  being  run  over,  from  falls  from  a  height,  etc. 

iufiture  of  the  Lung  has  been  occasionally  observed,  under  these  cir- 

*^>*ttDce«t  and  cases  are  recorded  by  Saussier  and  Gosseiin,  in  whicb,  in 

•P^  of  the  fteverity  of  the  inj  ury,  the  patients  recovered.    The  symptoms 

*^  ^om  of  wounded  lung — pneumothorax,  with,  perhaps,  emphysema, 

^'^""'*' '  rtix,  hiemoptysis,and,at  a  later  period,  pleurisy  and  pneumonia, 

ujulation  of  pns  or  serum  in  the  pleural  cavity.    The  mechan- 

'^1  nie  lesion  in  these  cases  is,  doubtless,  as  pointed  out  by  Gosseiin, 

>  at  the  moment  of  injury,  the  lung  is  distended  by  inspiration,  and 

-raodically  closed,  thus  preventing  the  lung  from  yielding 

[>ressure.     I  have  seen  two  cases  of  this  kind,  one  at  the 

o*)UiUiia  Hospital,  under  the  care  of  Drs.  E.  Hartshorne  and  C.  C* 
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Lee,  in  which  the  left  lung  was  ruptured,  and  which  proved  fatal  on  the 
third  day,  and  another  at  the  Episcopal  Hospital,  in  which  the  injury 
affected  the  right  lung,  death  following  on  the  fifth  day.  In  the  latter 
case  the  rupture  was  superficial,  and  there  was  no  haemoptysis,  though 
the  symptoms  of  hemothorax,  pneumothorax,  and  pleurisy,  were  well 
marked.  This  rare  form  of  injury  (of  which  I  have  been  able  to  collect 
only  16  cases,  recorded  as  occurring  in  civil  life)  is  chiefly  met  with  in 
young  persons.  Its  treatment  is  that  which  will  be  presently  described 
as  appropriate  to  wounds  of  the  lung. 

Rupture  of  the  Hearty  under  similar  circumstances,  is,  I  believe,  inva- 
riably, though  not  always  instantly  fatal.  Gamgee  has  collected  28 
cases  of  rupture  of  this  viscus  (including  1  observed  by  himself),  in  9  of 
which  there  was  no  fracture,  and  ^^  either  no  bruise  of  the  thoracic 
parietes  or  a  very  slight  one.''  The  pericardium  was  intact  in  at  least 
half  of  the  cases,  and  of  22,  in  which  the  precise  seat  of  lesion  was  noted, 
the  right  ventricle  was  ruptured  in  8,  the  left  in  3,  the  left  auricle  in  7, 
and  the  right  in  4.  The  longest  period  during  which  any  patient  survived 
the  injury  was  fourteen  hours. 

Conoussion  of  the  Lung. — Le  Gros  Clark  has  described  as  a 
"serious  functional  derangement  without  organic  lesion,"  a  condition  of 
the  lung,  resulting  from  external  violence,  and  very  analogous  to  con- 
cussion  of  the  brain ;  the  symptoms  are  dulness  on  percussion,  with  dimin- 
ished respiratory  murmur,  on  the  injured  side,  and  puerile  respiration 
on  the  other,  attended  with  great  dyspnoea,  but  without  cough  or  expec- 
toration. The  symptoms  disappear  in  so  short  a  time  (forty-eight  hours) 
as  to  forbid  the  idea  of  any  very  serious  organic  lesion. 

Other  Complications,  which  are  sometimes  met  with  in  connection 
with  contusions  of  the  chest,  are  Pleurisy  and  Pneumonia^  Carditis  and 
Pericarditis^  Cerebral  Congestion^  from  interference  with  the  respiratory 
function,  as  when  a  man  is  partially  buried  beneath  a  falling  bank  of  earth, 
and  Inflammation  and  subsequent  Suppuration  in  the  Mediastina,  It  has 
been  proposed  to  trephine  the  sternum,  in  order  to  evacuate  an  abscess 
in  the  anterior  mediastinum,  but  the  symptoms,  while  suppuration  was 
confined  to  the  substernal  region,  could  hardly  be  sufiSciently  distinct 
to  warrant  the  operation,  while  it  would,  of  course,  be  unnecessary,  if  the 
abscess  pointed  on  either  side. 

Wounds. 

Non-penetrating  Wounds  of  the  chest  usually  present  no  features 
of  special  interest.  The  surgeon  should  be  very  cautious  in  his  examina- 
tion of  these  injuries,  lest  he  should  unfortunately  convert  the  wound 
into  one  of  the  penetrating  variety'.  Hence  the  finger  should  be  used  in 
preference  to  the  probe,  and  if  foreign  bodies  are  to  be  removed,  this 
should  be  done  with  the  utmost  gentleness.  The  diagnosis  must  be 
founded  chiefly  on  the  absence  of  those  symptoms  which  attend  pent' 
trating  wounds,  though  certain  of  these  (as  haemoptysis)  may  be  present, 
without  the  thoracic  cavity  being  directly  involved.  It  is  said  by  Mr. 
Poland,  and  some  other  writers,  that  traumatic  emphysema  may  aooom- 
pany  non-penetrating  chest  wounds,  the  air  being,  as  it  were,  sucked 
into  the  subcutaneous  areolar  tissue,  by  the  motion  of  the  thorado  walla 
in  respiration;  but  while  I  would  not  deny  the  possibility  of  suoh  m 
occurrence,  it  must  at  least  be  extremely  rare,  and  the  presenoe  of  «^ 
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Mfwnui  mnst  certainly  be  considered  as  strong  presmnptive  evidence 
K&  Umi  pleural  cavity  is  implicated.  The  treatment  of  these  injuries 
KnI  be  coiid acted  on  those  principles  which  guide  the  surgeon  in 
^feMOAgement  of  similar  wounds  iu  nny  other  part  of  tho  body;  ad- 
^^Bimay  often  be  derived  (especially  in  cases  of  oblique  punctured, 
^^Blbot  wounds,  burrow inir  J^tibcutaneously  for  a  considerable  dis- 
^^■fraia  Ibe  use  of  broad  adhesive  strips^  to  fix  the  chest,  and  thus 
^^K|ke  chance  of  the  formation  of  a  fistulous  track,  the  presence  of 
^^Kwoald  greatly  delay  recovery. 

^^^^net rating  wounds  of  the  chest  may  l>e  attended  with  trouble- 
JBand  even  dangerous  hemorrhage^  from  lesion  of  an  intercostal^  or 
Bribe mier^a/  uxammary  artery ^Wiongh  these  vessels  are  more  frequently 
■Ugbed  in  cases  of  penetrating  wound.  The  treatment  would  consist 
^^bllM  of  ligatures^  or,  if  these  could  not  be  employed,  in  the  appUca- 
Hnfftoompreaa  and  firm  bandage. 

ft  Penetrating  Wounds, — These  may  be  best  studied  by  considering  in 

fccoMsiou— L  Wounds  of  the  pleura  and  lung;  12.  Those  of  the  pericar- 
HUBaad  htnrt:  3.  Those  of  the  aorta  and  vena  cava;  and  4.  Those  of 
Biifiterior  mediastiuum. 

Ll  Wounds  of  the  Pleura  and  I*ung.— The  costal  pleura  alone 

■9  b*  wounded,  the  pulmonary  pleura  and  lutig  being  uninjured.    This 

BttOieapt  to  occur  with  iiici»ed  wounds,  than  with  those  of  aU3^  other 

Twicly.    There   is   no  symptom,  however,  on  which  the  surgeon  can 

^J%  to  distinguish  these  cases  from  those  In  which  the  pulmonary  tissue 

fif  ')A  involved,  and  which  are  certainly  of  more  frequent  occurrence* 

^ wound  of  the  lung  may  exist  as  a  complication  of  fracture  of  the 

iU  was  mentioned  in  a  previous  chapter;  the  injury  iu  such  a  case, 

j of  the  nature  of  a  subcutaneous  lesion,  is  of  a  less  serious  character 

ttiaiwound  communicating  with  the  external  air. 

^ifmpiotm, — These  are  usually  well  marked.     The  ^hock  is  in  most 

tuei  very  decided,  there  is  great  dfjspnfea  (the  respiration  l>eing  chiefly 

Wipbr  '  4  at  the  seat  of  injury,  and  a  short,  tickling  cow(74 

™cl)  14  to  the  patient.     Ifitmoptysis  is  usually,  but  by 

i»  ttejuis   invariably,  present,  the  expectorated  matter  being  frothy 

■»««•  mixed  with  blood,  or  more  rarely  pure  blood  in  considerable 

•■Jllil    Emphysema  &nd  pneumothorao'  (the  former  consisting  in  the 

W^bn  of  air  through  the  areolar  tissue,  and  the  latter  in  an  accumu- 

'■^fai  of  air  in  the  pleural  cavity)  are  very  constant  symptoms  of  lung 

I^^PWls,  though  they  may  accompany  wounds  involving  the  pleural 

■ivily  only,  crophyseraa,  indeed,  according  to  some  writers,  being  met 

y^  in  ca^es  of  non-penetrating  wound,     Tromatopnma  is,  perhaps, 

B^  characteristie  than  any  other  single  symptom  of  a  wound  of  the 

rt»f«  tkoagh  I  have  witnessed  it  in  cases  in  which  there  was  every  rea- 

*^U^  believe  that  the  pleura  alone  was  injured,  and  it  is  said  by  Eraser 

^  l*«  occaaionall)'  present,  in  wounds  in  which  even  the  pleural  cavity 

••Btifely  unhurt ;  it  consists,  as  its  name  implies,  in  air  passing  in  and 

f'tof  the  woond  during  the  act  of  respiration.     External  hemorrhage 

?J^ coarse  preaent  in  greater  or  less  amount  in  every  case  of  penetrate 

BlWenmi  of  the  chest,  but  a  more  serious  symptom  is  hemorrhage  into 

Wf  Pfacral  cavity,  giving  rise  to  the  complication  known  as  hs^mothoras, 

U'^iMo/  the  tung^  pneumo^::ele^  or  jmeumaioccle  is  a  rare  sequence  of 

Hj^taliflg  wounds  of  the  chest,  and  is  more  apt  to  occur  afler  cicatri- 

V^  of  the  ejctcroal  wound,  than  as  a  primary  phenomenon.    Fneu- 
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monia  and  pleuriisy  (asually  limited  to  the  track  of  the  wound)  probably 
occur  in  most  cases  of  lung  wound,  which  are  not  rapidly  fatal,  effusion 
of  serum  and  emphysema  being  occasional  and  very  grave  complications 
of  the  later  stages  of  the  injury.  Collapse  of  the  lung  is  probably  a  less 
fjrequent  occurrence  in  penetrating  chest  wounds  than  was  formerly 
supposed.  It  appears,  when  present,  to  depend  upon  the  compression 
caused  by  pneumothorax,  or  by  the  various  forms  of  liquid  eflbsion. 

Diagnosis, — This  can  commonly  be  made  without  difficulty,  by  noting 
the  presence  or  absence  of  the  various  symptoms  above  enumerated. 
It  is  to  be  observed,  however,  that  no  one  of  them  is  in  itself  pathogno- 
monic, and  the  warning  cannot  be  too  often  repeated,  that  no  explora- 
tion with  a  probe  or  finger  should  be  made  in  any  case  of  doubt. 

Prognosis. — The  prognosis  in  any  case  of  wound  of  the  lung  should 
be  very  guarded,  at  least  during  the  first  three  days,  though  in  a  person 
of  healthy  constitution,  with  care  and  judicious  treatment,  recovery  may 
often  be  obtained.  Of  the  different  varieties  of  wound,  the  incised  or 
punctured  are  less  dangerous  than  the  lacerated  and  contused^  and  of 
gunshot  wounds,  those  which  are  perforating^  or  through  and  through^ 
give  more  favorable  results  than  those  which  are  merely  penetrating^  the 
missile  or  other  foreign  body  lodging  in  some  part  of  the  thoracic  cavity. 
The  mortality  after  gunshot  wounds  of  the  chest,  accompanied  by  lesions 
of  the  thoracic  viscera,  was,  in  our  army  during  the  late  war,  73  per  cent. 
Wounds  of  the  root  of  the  lung  are  much  more  fatal  than  those  of  the 
surface. 

Treatment. — Under  this  head  I  shall  first  describe  the  treatment  ap- 
plicable to  lung  wounds  in  general,  considering  afterwards  such  modifi- 
cations as  may  be  required  by  those  conditions  which  are  sufficiently 
important  to  be  regarded  as  complications.  The  Local  Treatment  varies 
according  to  the  nature  of  the  wound.  If  it  be  incised  or  punctured^ 
the  external  opening  should  be,  as  a  rule,  immediately  closed  with 
sutures,  and  covered  with  a  compress  and  bandage,  which  should  not  be 
removed  for  at  least  five  or  six  days.  By  this  time,  in  a  favorable  case, 
the  visceral  lesion  will  have  been  repaired,  and,  if  the  external  wound 
itself  have  not  united,  it  will  have  been  converted  into  a  comparatively 
superficial  injury.  In  the  case  of  a  gunshot  wound,  as  the  part  wUl 
necessarily  slough,  the  surgeon  should  content  himself  with  removing 
all  foreign  bodies  that  can  be  discovered  without  dangerous  interference, 
then  applying  a  light  dressing,  of  wet  lint,  or  some  similar  substance. 
Pr.  B.  Howard  has  proposed,  under  the  name  of  ^^  hermetically  sealing" 
chest  wounds,  to  pare  the  edges,  thus  converting  the  external  opening 
into  an  incised  wound,  and  then  to  bring  the  edges  together  with  sutures 
and  collodion.  The  records  of  the  Surgeon-General's  Office,  however, 
show  that,  though  ingenious  in  theory,  this  method  is  unsuccessful  in 
practice ;  but  one  ca^e,  in  which  the  plan  was  adopted,  is  known  to  have 
recovered,  and  in  that  instance  the  patient  was  extremely  ill,  until  re- 
lieved by  the  spontaneous  reopening  of  the  wounds  both  of  entrance 
and  exit.'  Whatever  be  the  nature  of  the  wound,  great  comfort  may 
often  be  afforded  the  patient  by  fixing  the  injured  side  of  the  thorax 
with  broad  strips  of  adhesive  plaster,  an  opening  being  of  course  left 
opposite  the  wound.  If  haemoptysis  be  present,  ice  should  be  freely 
applied  to  the  chest.  With  regard  to  the  Constitutional  Treatment  appro- 
priate to  cases  of  wound  of  the  lung,  considerable  difference  of  opinion 
at  present  exists  among  practical  surgeons.    Until  within  a  few  years  it 

I  Circular  No.  6,  S.  G.  0.,  1865,  p.  22. 
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■ilOQtIoiBary  to  advise  venesection  in  almost  all  cases,  both  to  arrest 
■BBOpiyvi^  and  as  a  prophylactic  against  subsequeut  pneumonia.  Ab- 
■riale  diet  was  invariably  directed,  and  antimony  or  mercurials  admin- 
■teftd  on  the  first  suspicion  of  inflammatory  action*  The  credit  of  the 
Inlfbniuil  protest  against  the  common  practice  of  venesection  in  these 
■MOf  i»  dne^  I  believe,  to  Dr.  Patrick  Fraser,  wbo  gave  the  results  of 
plflided  personal  observation  durin*^  the  Crimean  war,  in  an  interest- 
^MDDO!grapb,  published  in  1S59.  The  correctness  of  the  views  which 
HpnMT  advanced  have  been  amply  confirmed  by  the  experience  of 
nrmary  surgeons  since  that  time,  and,  for  my  own  part,  I  can  testify 
that,  in  civil  practice,  I  have  found  no  reason  to  adopt  a  different  mode 
tiMtment,  from  that  which  has  proved  successful  in  the  surgery  of 
**In  the  treatment  of  penetrating  wounds  of  the  chest,"  says  tho 
author  of  Circular  Xo.  ^, '^  venesection  appears  to  have  been  abandoned 
•ItogctUer.  Hemorrhage  was  treated  by  the  application  of  cold,  perfect 
ltit,i]id  the  administration  of  opium.  These  measures  seem  to  have 
firoved  tdequate  generally,  and  no  instances  are  reported  of  the  per* 
forauuiee  of  paracentesis  or  of  the  enlargement  of  wounds  for  the  evacu- 
ifiioe  of  eflUsed  blood."  Still  more  emphatic  language  is  used  by  Con- 
Mimt€  Surgeons : — 

** Equally  unpliilosopliiCAl  and  more  Injurious,  In  our  opinion,  than  even  the  use  of 
theUii  cltM  of  sedalivea  [anUmonials],  is  the  time-honored  aljsurxlity  of  venesec- 
ttaa.  Itoomcfs  to  as  embalmed  in  the  dicta  of  *tUe  highest  authority,*  and  conse- 
Oil^l  liT  the  owUah  wisdom  of  *the  ancients/  and,  until  recently,  the  precept  has 
■ft  wlih  Rubmiftsive  and  unquestioning,'  acquiescence-  We  are  gratified  to  find 
HtliftiU  the  nasesof  arterial  hemorrhage  collectMl  in  the  office  of  the  in9pecU>r, 
••*»•«  ii  reported  wherein  the  exj>eJrent  was  practised  by  a  surgeon  of  the  Con- 
Mme States,  .  .  ,  For  (ran matte  pulmonary  hemorrhage  the  measure  appears  lo 
Hadaoly  hazardous,  but  actually  injurious.^'' 

tike  constitutional  treatment  which  I  would  recommend,  in  any  case 
of  wound  of  the  lung,  whether  from  gunshot  or  other  form  of  injury, 
«oniUti  in  the  adoption  of  those  measures  which  are  adapted  to  facili- 
toti  the  work  of  nature  in  the  reparative  process.  Profound  quiet 
M«l  rttt^  both  physical  and  mental,  should  be  rigidly  insisted  upon. 
Tlierfw/ should  consist  of  such  substances  as  are  most  easy  of  digea- 
tiiMJ,  tad  which  are  j^et  sufficiently  nutritious.  Milk  is  probably  here, 
•»  ta  other  severe  injuries,  the  most  generally  suitable  article  of  food. 
Opium  should  lie  freely  administered  in  almost  all  cases,  its  constipating 
•fet  being  obviated  by  the  oeeaaional  use  of  mild  laxatives  or  simple 
•Mania,  Diaphoretics  may  be  employed  if  tljcrc  be  marked  febrile 
^••ction,  and  if  pneumonia  or  pleurisy  occur,  they  may  be  treated  as  if 
U^*thic  aflTecUons,  it  being  remembered  that  the  inflauimation  in  these 
c*H8  is  usualh*  limited  to  the  Immediate  neighborhood  of  the  seat  of 
m^iy,  aiid  Lb  indeed  a  part  of  the  natural  process  by  which  the  existing 
Woo  i^  to  l>e  repaired.  Beef-tea  and  even  brandy  will,  according  to 
*F'-^  be  more  often  required  In  cases  of  lung  wound  than  calo- 

\pl\caUon*, — The  complications  of  wounds  of  the  lung  which  require 

consideration, are  (I)  hemorrhage  (which  may  be  external^  ovtnto 

rat  «ao),  (2)  pneumothorax  and  emphysema^  (3)  hernia  of  the 

iMoe,  and  (4)  aerou^  or  purulent  accumulations  in  the  cavity  of 

pleunu 

(i.)  Btmorrhage  may  arise  from  a  woond  of  the  lung  itself,  or  of  an 

A  Miuiaal  of  Kititary  Surifcry,  prepared  for  the  use  of  the  Confederate  States 
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intercostal,  or  the  internal  mammary  artery:  if  f^rom  a  lesion  of  an 
intercostal  artery^  the  surgeon  should  enlarge  the  external  wound,  and, 
if  possible,  secure  the  injured  vessel  with  double  ligatures;  if  this  be 
impracticable,  compression  must  be  employed,  either  by  means  of  aerre- 
fines^  or,  if  these  will  not  suffice,  by  means  of  manual  pressure.  It  has 
been  proposed  to  facilitate  ligation  of  an  intercostal  artery  by  first 
excising  a  portion  of  the  adjacent  rib,  but  unless  a  fracture  or  other 
injury  of  the  rib  itself  rendered  such  an  operation  necessary  (p.  241), 
I  should  scarcely  think  the  surgeon  justified  in  its  performance.  Hemor* 
rhage  from  tlic  internal  mammary  artery  should  be  treated  by  ligation 
of  that  vessel,  which  in  the  upper  intercostal  spaces  may  be  reached  by  an 
oblique  incision,  from  ^^  to  ^  an  inch  ft'om  the  border  of  the  sternum,  the 
costal  cartilages  being,  if  necessary,  divided  so  as  more  fully  to  expose 
the  artery.  If  hemorrhage  proceed  from  a  wound  of  the  lung  itself,  the 
blood  may  escape  at  the  cutaneous  orifice,  may  be  coughed  up  through  the 
air-passages,  or  may  accumulate  in  the  cavity  of  the  pleura,  giving  rise  to 
the  condition  known  as  hasmothorax.  This  condition  may  also  arise, 
though  more  rarely,  from  wounds  of  the  intercostal  or  internal  mammary 
arteries.  The  rational  symptoms  of  hemothorax  are  those  which  charac- 
terize loss  of  blood  in  general,  such  as  faintness,  dizziness,  and  pallor, 
with  disturbance  of  the  respiratory  function,  dyspnoea,  restlessness,  etc 
None  of  these  are,  however,  in  any  degree  pathognomonic,  and  death 
flrom  hemothorax  may  take  place,  without  the  previous  occurrence  of  any 
symptom  certainly  indicative  of  wound  of  the  Inng.  The  physical  signs^ 
when  present,  are  more  trustworthy ;  they  consist  of  enlargement  of  the 
injured  side  of  the  chest,  with  bulging  of  the  intercostal  spaces;  absence 
of  respiratory  murmur,  and  dulness  on  percussion — gradually  increasing 
in  extent,  and  the  line  of  dulness  varying  with  the  posture  of  the  patient; 
the  sensation  of  a  wave  of  fluid,  or  of  splashing,  felt  by  the  patient,  or 
transmitted  to  the  hand  of  the  surgeon  on  succussion ;  and  finally,  accord- 
ing to  Valentin  and  Larrey,  ecchymosis  in  the  lumbar  region.  All  of 
these  signs,  except  the  last  (which  is  by  no  means  constant,  and  is, 
indeed,  thought  by  Fraser  to  be  somewhat  apocryphal),  may  be  equally 
present  in  cases  of  serous,  or  of  purulent  accumulation,  and  hence  it  is  only 
by  their  appearance  immediately  after  the  injury,  and  in  coincidence  with 
other  signs  of  hemorrhage,  that  the  surgeon  can  satisfy  himself  as  to 
the  nature  of  the  case.  The  treatment  of  hemorrhage,  from  wound  of  the 
lung,  would  consist  in  closing  the  external  wound  by  means  of  a  firm 
compress,  in  the  application  of  ice,  and  in  the  administration  of  opium, 
with  perhaps  digitalis  or  veratrum  viride;  by  these  means,  in  a  favorable 
case,  coagulation  of  the  effused  blood,  and  subsequent  occlusion  of  the 
bleeding  vessels,  may  be  obtained,  the  clot  being  gradually  absorbed, 
and  the  patient  recovering  without  further  trouble;  if,  however,  the 
bleeding  continue  into  the  pleural  sac,  as  marked  by  increased  dulness 
on  percussion,  with  dyspnoea,  and  the  other  symptoms  of  haemothorax 
above  enumerated,  the  original  wound  must  be  reopened,  or,  if  it  have 
already  healed,  paracentesis  must  be  performed,  as  in  a  case  of  em- 
pyema. 

(2.)  Pneumothorax  and  Emphysema  usually  coexist  in  the  same  case, 
though  either  may  be  present  without  the  other.  By  the  act  of  inspirei^ 
tionj  the  air  is  sucked  into  the  pleural  cavity,  either  through  a  cutaneous 
wound,  or  from  the  ruptured  air-vesicles  of  the  lung,  while,  in  expiration^ 
the  orifice  Jby  which  the  air  entered  being  closed  by  the  valve-like  action 
of  the  surrounding  structures,  it  is  pumped  into  the  areolar  tissue, 
pneumothorax  thus  usually  preceding  emphysema.    If,  however,  there  be 
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old  pleural  adhesions,  or  if  the  external  wound  correspond  exactly  with 
that  in  the  lung,  the  air  may  pass  directly  in  and  out  (tromatopnea)^ 
without  invading  either  the  pleural  sac,  or  the  planes  of  connective 
tissue.     FneumotJwrax  alone  may  result  from  rupture  of  the  lung, 
without  injury  of  the  costal  pleura,  while  emphysema  alone  may  result 
ftom  puncture  of  the  lung  through  an  old  pleural  adhesion,  from  rupture 
of  an  air-cell  or  bronchus  into  the  posterior  mediastinum  (according  to 
Hilton),  or  possibly,  as  taught  by  Poland  and  others,  from  a  non-pene- 
trating wound  of  the  chest.    Pneumothorax  is  marked  by  g^at  resonance 
on  percussion,  with  absence  of  the  respiratory  murmur,  by  amphoric 
respiration,  and  occasionally  by  metallic  tinkling;  if  excessive,  it  pro- 
daces  much  dyspnoea.    Emphysema  is  characterized  by  a  diffuse,  puffy, 
colorless,  perfectly  elastic  swelling,  crackling  under  pressure;  it  can 
scarcely  be  mistaken  for  any  other  condition.    It  is  very  seldom  that 
either  of  these  complications  requires  special  treatment,    Pneumothorax, 
if  existing  on  both  sides,  might  threaten  suffocation,  and  the  proper 
treatment  in  such  a  case  would  be  to  evacuate  the  contained  air  by 
puncturing  the  chest  with  a  very  small  trocar,  closing  the  wound  imme- 
diately afterwards  with  a  strip  of  adhesive  plaster.     Emphysema,  if 
very  extensive,  might  require  the  application  of  a  bandage,  or  even 
levification  of  the  most  distended  parts. 

(8.)  Hernia  of  the  Lung. — This  may  occur  as  a  subcutaneous  injury, 
tbe  result  of  crushing  violence  to  the  chest,  or  even,  it  is  said,  of  straining 
eflbrts  during  parturition.  It  may  also  occur  in  the  site  of  a  cicatrix, 
u  in  an  instance  mentioned  by  Yelpeau.  The  tumor  under  these  cir- 
cmDBtances  is  soft,  somewhat  circumscribed,  clastic,  compressible,  in- 
creuing  in  expiration  and  diminishing  in  inspiration,  communicating  a 
distinct  impulse  on  coughing,  crepitating  when  handled,  and  measurably 
distppearing  when  the  patient  holds  his  breath ;  the  tumor  is  resonant 
on  percussion,  and  the  seat  of  a  loud  respiratory  murmur ;  the  limits  of 
the  aperture  through  which  it  has  escaped,  may  often  be  distinguished  by 
ptlpation.  The  treatment  consists  in  effecting  and  maintaining  reduction, 
I7 means  of  a  compress  and  bandage,  if  this  be  possible,  and  if  not,  in  the 
Application  of  a  concave  pad,  so  as  to  protect  the  part  from  injury,  and 
prevent  further  protrusion.  Hernia  of  the  lung  sometimes  takes  place 
through  an  open  wound,  usually  in  the  neighborhood  of  the  nipple:  if 
the  projecting  lung  tissue  be  healthy,  it  may  be  cautiously  pushed  back, 
the  orifice  through  which  it  escaped  being  slightly  enlarged  if  necessary ; 
if  gangrene  have  occurred,  however,  the  protrusion  should  not  be  inter- 
red with,  the  part  being  left  to  be  removed  by  sloughing. 

(4.)  Hydrothorax  and  Empyema^  the  former  term  denoting  a  collection 
of  serum,  and  the  latter  one  of  pus,  in  the  pleural  sac,  are  occasional  com- 
pUoations  of  the  later  stages  of  wounds  of  this  part.    The  symptoms 
are  those  of  chronic  pleuritic  effusion,  fVom  whatever  cause  (the  physical 
signs  being  the  same  as  those  which  were  mentioned  in  speaking  of 
luemothorax),  and  the  diagnosis  is  to  be  made,  principally,  hy  observing 
the  later  period  of  occurrence  and  the  more  gradual  increase  of  the 
symptoms,  and,  in  the  case  of  empyema,  the  tendency  which  is  some- 
times manifested  to  the  formation  of  an  external  opening.    Empyema, 
according  to  Pepper,  and  other  authors,  is  particularly  marked  by  bulg- 
ing of  the  lower  intercostal  spaces,  and  dilatation  of  the  superficial  veins ; 
but  Bowditch  doubts  the  possibility  of  more  than  suspecting  the  nature 
of  pleuritic  effhsions,  before  operation,  and  founds  even  this  suspicion, 
mainly,  on  the  previous  history  of  the  case.    It  is  doubtfhl  if  any  advan- 
tage is  to  be  obtained,  in  the  treatment  of  these  cases,  from  the  use  of 
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medicines  designed  to  promote  absorption,  such  as  are  employed  in  the 
cases  of  chronic  pleuritic  eflbsion,  which  come  under  the  obserration  of 
the  physician ;  hence,  in  any  case  in  which  the  accumulation  is  so  great 
as  to  give  manifest  tokens  of  its  presence,  the  surgeon  should  have 
recourse  to  the  operation  of  Paracentesis,  which  should  be  performed 
before  the  lung  has  become  so  bound  down  by  adhesions,  as  to  have  lost 
the  power  of  expanding  when  the  source  of  pressure  is  removed. 

Paracentesis  Thoracis, — ^Before  resorting  to  this  operation,  the  sur- 
geon should  confirm  his  diagnosis  by  the  use  of  an  exploring  trocar 
and  canula,  or,  which  is  perhaps  better,  a  long-nozzled  hypodermic  sy- 
ringe, by  which  a  small  i)ortion  of  the  accumuUted  fluid  may  readily  be 
obtained  for  examination.  The  particular  operation  to  be  chosen  de- 
pends somewhat  upon  the  nature  of  the  effusion ;  if  this  be  serous,  the 

opening  should  be  a  small  one. 
Fig.  177.  and  it  is   here  important  to 

guard  against  the  admission  of 
air,  by  using  the  suction  trocar 
proposed  by  Dr.  Wyman,  and 
modified  by  Dr.  Bowditch,  the 
"aspirators"  of  Dieulafoy  or 
Rasmussen,  or,  if  none  of  these 
be  at  hand,  a  trocar  fitted  with 
a  stopcock  and  gum-elastio  bag 
(Fig.  177),  or  with  a  flexible  tube 
so  arranged  as  to  evacuate  the 
fluid  under  water.  For  the  evac- 
uation of  an  empyema  the 
same  precautions  need  not  be 
taken,  and  it  is  here  better  to 
use  a  full-sized  trocar,  leaving 
the  canula  or  an  elastic  catheter  in  the  wound,  or  even  introducing  a 
drainage  tuhe^  one  end  of  which  projects  at  the  point  of  tapping,  the 
other  being  brought  out  through  a  counter-opening  at  the  lowest  part 
of  the  cavity.  Drainage  tubes  (introduced  by  Chassaignac)  consist  of 
pieces  of  India-rubber  tubing,  about  one-sixth  of  an  inch  in  diameter, 
with  numerous  lateral  apertures,  made  by  notching  the  tube  with  scis- 
sors. The  point  at  which  paracentesis  should  be  performed  is  a  matter 
of  dispute;  that  usually  recommended  is  between  the  fifth  and  sixth,  or 
sixth  and  seventh  ribs,  in  a  line  nearly  corresponding  to  the  insertioii  of 
the  serratus  magnus  muscle.  Dr.  Bowditch  usually  taps  between  the 
ninth  and  tenth  ribs,  while  others  go  as  high  as  the  fourth  intercostal 
space.  Whatever  point  be  chosen,  the  intercostal  space  should  be,  if 
not  bulging,  at  least  not  contracted ;  the  skin  should  be  incised  with  a 
bistoury  or  lancet,  and  the  trocar  thrust  in  at  the  upper  edge  of  the 
lower  rib,  so  as  to  guard  against  wounding  the  intercostal  artery.  If  an 
ordinary  trocar  be  used  (in  a  case  of  hydrothorax),  the  admission  of  air 
may  be  further  guarded  against  by  drawing  the  cutaneous  incision  to 
one  side  before  introducing  the  trocar,  thus  making  a  kind  of  valvular 
opening;  but  the  calibre  of  the  suction-trocar  is  so  small  that,  if  it  be 
employed,  this  precaution  is  unnecessary.  The  patient,  at  the  beginning 
of  the  operation,  should  be  in  a  sitting  posture,  and  as  the  fluid  is  with- 
drawn should  be  gently  lowered  into  a  supine  position,  and  slightly 
turned  on  the  affected  side ;  an  assistant  should  steadily  compress  the 
lower  part  of  the  chest,  to  prevent  syncope,  and  further  to  guard  against 
the  entrance  of  air. 


ParaeentesU  thoracis. 
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[Th©  ftAer-treatroent  (as  far  as  the  operation  is  eonceraed)  consists 
ply  in  closing  the  wound  with  a  piece  of  lint  and  an  adhesive  strip, 
f  ilbe  determined  (in  a  ease  of  empyema)  to  employ  a  drainage  tube, 
I ii  introduced  as  follows:  a  steel  eyed-probe,  bent  like  a  sound,  is 
I  through  the  woond  of  tapping,  and  made  to  project  at  the  lowest 
dble  intercostal  space;  upon  this,  as  a  guide,  a  counter-opening  is 
te, tad  the  eye  of  the  probe  threaded  with  a  strong  ligature  carrying 
stabe,  which  is  thus  readily  brought  into  place  when  the  probe  is  witli- 
iwn;  the  ends  of  the  tube  arc  then  fastened  together,  and  the  wounds 
with  wet  lint,  or  other  simple  dressing.  Boinet  has  recom- 
the  injection  of  iodine  into  an  empyemic  cavity,  and  in  one 
It,  lA  which  1  saw  thia  method  employed,  it  certainly  produced  no 
due  irritation ;  I  believe,  however,  that  the  advantages  which  were 
Btifipated  from  this  mode  of  treatment  have  been,  in  most  instances, 
t Altogether  realized.  The  statistical  i^esults  of  the  operation  of  tap- 
(Hid chest  are  quite  satisfactory;  twenty-five  cases  reported  by  Dr. 
igmTe  thirteen  complete  and  two  partial  recoveries,  the  ten  deaths 
fin  na  degree  due  to  the  oiieration,  while  complete  recovery  was 
oed  ia  twenty-nine  out  of  seventy-five  cases  tapped  by  Dr*  Bow- 
^  and  decided  relief  afforded  in  all  the  remainder. 
Ia  i  case  of  Empyema  following  a  Gunshot  Wound ^  in  which  there 
\  retson  to  suspect  the  presence  of  a  foreign  body,  the  snrgcon  should 
tfblly  explore  the  cavity  with  a  prol)e,  after  evacuating  the  contained 
d,wbcii,  if  a  ball,  or  other  foreign  body,  should  be  discovered,  it 
'  1 1)0  removed  with  suitable  forceps,  as  was  successfully  done  by 


^%  Wounds  of  the   Pericardium  and  Heart,  —  Wound  of  the 
rdium  alone  would  not  appear  to  be  so  fatal  an  injury  as  would 
lily  be  supposed;  at  least  51  cases  collected  by  Fischer  gave  only 
►  deaths,  and  as  many  as  22  recoveries,  the  diagnosis  in  three  of  the 
r  being  subsequently  confirmed  by  post-mortem  inspection,  when  the 
ots  died  from  other  causes. 
F<miMl«  of  tJte  Heart  arc  usually,  though  not  necessarily,  fatal ;  401 
fOoDeeted  by  Fischer,  afforded  as  many  as  50  recoveries,  the  diag- 
in  3$  of  the  latter  being  eventually  confirmed  113^^  means  of  an 
The  si/mptom^  of  these  injuries  are  not  very  definite;  if  the 
I  be  large^  there  is,  of  course,  profuse  hemorrhage^  which  may  prove 
t  bstantly  fatal ;  punctured  wounds  are,  however,  often  attended 
^ith  liUle  or  no  bleeding,  owing  chiefly  to  a  peculiar  arrangement  of  the 
-BflKular  fibres  of  the  heart,  described  by  Pettigrew,  by  which  a  wound 
kich  ts  transverse  to  one  layer  of  fibres  is  in  the  direction  of  another 
Dd  therefore,  to  a  certain  extent,  necessarily  valvular.     Si/neope 
lobnrred  in  cases  of  heart  wound,  occurring  not  un frequently  at 
at  of  injury.    Pain,  when  present,  is,  according  to  Fischer, 
I  to  lbs  pericardial  lesion.     If  effusion  of  blood,  or  serum,  take  plaoe 
""  ifMYity  of  the  pericardium,  the  sounds  of  the  heart  and  the  ear- 
are  diminished  in  intensity.    A  systolic  bellows  sound  is 
laual  abnormal  murmur  observed  in  cases  of  heart  wound. 
'  mnxiely^  dyspncea^  and  other  s^Tnptoms  are  not  distinctive, 
••itfedoed,  are  occasionally  entirely  wanting.     The  diagnonisy  which, 
■i&i|  be  inferred  from  what  has  been  said,  is  often  obscure,  may  be 
•JWonilly  complicated  by  the  coexistence  of  a  wound  of  the  long,  as 
■flwued  in  a  case  which  I  observed  some  years  ago.     The  prognotns 
■^Id,  of  00Qr«e,  be  very  guarded*    Recovery,  however,  may  occasion- 
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ally  follow,  and  instances  have  been  recorded  by  Ferrus,  Latour,  Four- 
nier,  Randall,  Garnochan,  Balch,  Hamilton,  Hopkins,  and  others,  in 
which  patients  have  survived  heart  wounds  for  considerable  periods, 
even  though  with  foreign  bodies  lodged  in  the  substance  of  the  organ. 
The  treatment  of  a  suspected  wound  of  the  heart  would  consist  in  keep- 
ing the  patient  at  absolute  rest,  and  in  the  application  of  cold,  the  ad- 
ministration of  opium,  digitalis,  veratrum  viride,  eta,  and  if  death  were 
threatened  by  pericardial  efftision,  perhaps  the  performance  of  paracen- 
tesis. Paracentesis  Pericardii  may  be  performed  in  the  fourth  or  fifth 
intercostal  interspace,  with  the  same  precautions  that  were  recommended 
for  the  operation  of  tapping  the  pleural  sac 

8.  Wounds  of  the  Aorta  and  Vena  Cava  are  almost  invariably 
fatal.  Cases  are,  however,  recorded  by  Pelletan  and  Heil,  in  which 
patients  survived  wounds  of  the  aorta  for  two  months  and  a  year 
respectively. 

4.  Wounds  of  the  Anterior  Mediastinum  are  less  serious  than 
any  other  penetrating  wounds  of  the  chest:  the  symptoms  are  ofteu 
rather  obscure,  being  indeed  in  many  instances  chiefly  negative,  and  the 
diagnosis  depends  on  the  absence  of  those  signs  which  characterize 
wounds  of  the  lung.  Some  of  these  signs  may,  however,  be  present; 
thus  emphysema^  and,  according  to  Fraser,  even  tromatopnea^  may  ac- 
company wounds  of  the  mediastinum  which  do  not  involve  the  lung  or 
pleura.  The  chief  dangers  of  these  injuries  are  hemorrhage  (from  the 
internal  mammary  artery),  diffuse  inflammation,  and  suppuration.  Death 
may  result  from  pressure  of  the  accumulated  pus  on  the  heart  or  lungs, 
or  from  pyaemia.  The  treatment  of  a  wound  of  the  mediastinum  is  that 
which  has  been  directed  for  other  penetrating  wounds  of  the  chest :  if 
suppuration  occur,  the  matter  should  be  evacuated  where  the  abscess 
tends  to  point,  at  one  or  the  other  side  of  the  sternum. 

Injuries  of  the  Diaphbaom. 

The  diaphragm  may  be  ruptured  by  external  violence,  as  by  a  fall  on 
the  chest  or  al^omen,  by  violent  squeezing,  as  in  railway  accidents,  or 
(as  in  a  case  referred  to  by  Mr.  Pollock)  by  spasmodic  contraction  of 
the  part  itself.  The  usual  seat  of  laceration,  in  these  cases,  is  the  left 
side,  in  the  fleshy  portion  of  the  muscle.  If  the  injury  be  uncomplicated 
by  lesion  of  abdominal  or  thoracic  viscera,  the  prognosis  is  not  so  unfk- 
Yorable  as  might  be  supposed :  unless,  however,  the  laceration  be  very 
limited  in  extent,  protrusion  of  the  stomach  or  other  abdominal  viscera 
into  the  cavity  of  the  chest  will  almost  inevitably  occur,  constituting  the 
condition  known  as  Diaphragmatic  Hernia,  Wounds  of  the  diaphragm, 
resulting  from  stabs,  gunshot  injuries,  etc.,  are  usually  complicated  with 
other  serious  lesions,  and  it  is  from  these,  rather  than  f^rom  the  wound  of 
the  diaphragm  itself,  that  the  danger  in  these  cases  chiefly  arises.  The 
symptoms  of  a  wound  of  the  diaphragm  are  very  obscure ;  in  most 
instances  there  is  great  dyspnooa,  breathing  being  principally  carried  on 
by  the  subsidiary  muscles  of  respiration.  Dr.  G.  T.  Hunter  has,  how- 
ever, recorded  a  case  of  gunshot  wound,  in  which  the  ball,  after  per- 
forating the  stomach,  bowels,  and  diaphragm,  lodged  in  the  thoracic 
cavity,  but  in  which  there  was  no  diflSculty  of  breathing  until  shortly 
before  death,  the  dyspnoea  even  then  evidently  resulting  mechanically, 
from  great  gaseous  distension  of  the  intestines.  The  treatment  of  a 
wound  of  the  diaphragm  is  essentially  the  same  as  that  recommended  for 
penetrating  wounds  of  the  chest. 
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INJUMES  OF  THE  ABDOMEN  AND  PELVIS, 
Contusions  of  th£  Abdomen. 

Contusions  of  the  Abdomen,  unatteoded  by  Lesions  of  the 
titained  Viscera,  arc  rarely  attended  with  much  risk.     It  in  popn- 
tlj believed  that  sudden  death  not  uufrequently  rcBults  from  a  blow  on 
bepgrnstnom,  bo  morbid  appearance  being  discoverable  on  post-mor* 
tbtpection  ;  the  possibility  of  such  an  occurrence  has,  however,  been 
ti,by  Mr  FoIlock'S  researches,  to  be  at  least  doubtful,  though  there 
i  be  ao  question  that  rapid  death  may  follow  these  injuries,  either 
tconcotnitant  shock,  or  from  a  condition  of  the  solar  |ilexus  analo- 
wto  cerebral  concussion.     In  either  case,  however,  there  would  pro- 
^y  be  physical  lesions  which  could  be  recognized  after  death. 

Rupture  of  the  Abdominal  Muscles  may  occur  without  the 

tiMeiee  of  any  external  wound  :    these  ruptures  have  usually  been 
ted  in  the  recti   muscles,  though 
famy  occur  in  any  portion  of  the 
tinsl   parietes.     The  accident  is 
•j»t  to  be  followed  by  a  form  of 
hernia,  which  ma^^  sometimes 
li  Tery  large  size,  as  in  the  patient 
Oise   is  represented  in   the  an- 
I  tgure,  and  who  received  his  in- 
I  by  being  run  over  by  the  wheel 
Ucirt    The  treatment  of  such  a  case 
iiits  in  the  application  of  a  truss 
broad   and   somewhat   concave 
^restrain  the  protrusion.     There 
knsk  of  strangulation,  on  account 
_  *  size  and  yielding  character 
^hernial  apertnre*     I  have  several 
I  seen,  in  soldiers,  a  ventral  hernia 
Iviedian  line,  resulting  from  sepa* 
[of  the   tendinous  fibres   in   the 
ba,  and  caused,  apparently,  by 
Sgne  of  long  marches  and   the 
|tt  of  the  knapsack.    The  treatment 
liU  tn  the  application  of  a  pad 
*1  elastic  bandage* 


V«atfml  hernia,  fallowlBf  ntpinrt  of  th« 

tbdumlnal  miiKlei.    (Prom  i  pnUeiit  In  tb« 
EpUeopal  HoipitaL) 


Abscess  of  the  Abdominal  Parletas  occasionally  follows  eontu- 
•'^Tj  of  tbf  part,  and  may  cause  great  destruction  of  tissue  by  extending 

•^*<^ii  the  mnsealar  planes.  The  treatment  consists  in  early  evacuation 
^f  thf?  jiu^  by  means  of  free  incisionsj  so  arranged  as  to  permit  drainage. 
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Contusions  of  the  Abdomen,  attended  with  liacerationB  of 
the  Abdominal  Viscera,  are  very  grave  iDJaries.  i^upture  of  tk 
liver^  spleen^  kidneijj  omentum^  or  vieBentery^  may  prove  rapidly  fatil 
from  intenml  hemorrhage;  while  lacerations  of  the  hoUow  viscera,  as  tht 
Htomavh^  bowel ^  or  gall-bladder^  or  of  the  parietal  peritoneum^  are  pnad 
pall}^  dangerous  on  account  of  the  peritonitis,  which  almost  inevitabh 
resultn.  Intestinal  obstruction  occasionally  follows  apparently  sligli 
contusion  of  the  abdomen,  doubtless  from  injury  to  the  peritoneuE 
covering  the  affected  portion  of  bowel.  The  degree  of  risk  attcndinj 
laceration  of  the  solid  viscera  depends  entirely  upon  the  extent  of  tb 
lesion:  thus  a  super^cial  laceration  of  the  liver  may  cause  merel; 
localized  peritonitis,  from  which  the  patient  may  recover;  injaries  ofth 
spleen  are  more  dangerous,  on  account  of  the  profuse  bleeding  whid 
attends  even  slight  lesions  of  this  organ,  and  death  usually  results,  if  M 
from  hemorrhage,  yet  at  a  later  period,  from  the  supervention  of  diffiw 
inflammation  and  suppuration*  Laceration  of  the  kidneys  offers  a  con 
paratively  favorable  prognosis:  as  was  mentioned  in  Chap.  XVL,  sligh 
lacerations  of  these  organs  are  not  infrequent  in  cases  of  spinal  iojur) 
and  do  not  appear  necessarily  to  entail  any  serious  consequences.  Roj 
tures  of  the  domarh  or  bowel  are  almost  invariably  fatal:  if  the  sealfl 
laceration  should  be  such,  that  extravasation  of  the  contents  of  tbet 
viscera  should  take  place  elsewhere  than  into  the  peritoneal  cavity  (i 
between  the  layers  of  the  mesentery,  in  the  case  of  the  bowel),  it  wonii 
be  just  possible  that  the  resulting  inflammation  might  terminate  in  bi 
abscess  which  would  point  externally,  and  that  recovery  might  tha 
follow;  but  it  ma^""  be  given  as  a  general  rule,  that  ruptures  of  %b 
stomach  or  bowel  are  fatal  injuries.  Rupture  of  the  gall-bladder  i 
almost  alwa^^s  followed  by  death,  bile  being  found  in  the  peritoneal  cavity 
on  post-mortem  examination;  that  recovery  is  at  least  possible,  would 
however,  appear  from  a  case  recorded  b}'  Dr,  Fergus,  in  which  the  patien 
was  considered  convalescent,  and  was  walking  about,  when,  on  the  sev 
enth  day,  peritonitis  was  suddenly  developed,  and  proved  fatal  two  daji 
subsequently.  Kupture  of  the  ureter  is  a  very  rare  injury  :  Mr.  PoUnt 
has  collected  four  eases,  one  of  which  recovered,  alter  the  evacuation  bi 
puncture,  at  intervals,  of  about  two  gallons  of  fluid  resembling  urine 
the  other  eases  terminating  in  death,  durmg  the  first,  fourth,  and  t«ntl 
weeks  respectively.  In  none  of  the  cases  does  it  appear  that  peritonitij 
was  present,  the  urinary  extravasation  having  occurred  into  the  cellalu 
tiaspe  behind  the  peritoneum. 

Sipnpioms. — The  symptoms  of  these  various  forms  of  injury  are  ratbei 
obscure.  There  is  usually  marked  shock,  wiih  pain,  and  a  sensatioao 
impending  dissolution — btit  not  more  than  is  often  observed  incaseto 
abdominal  contusion  unaccompanied  by  visceral  lesion :  the  jjermstencne^ 
collajise,  however^  with  other  evidences  of  interaal  hemorrhage,  will  giv< 
reason  to  suspect  rupture  of  a  solid  viscus,  or  of  a  portion  of  the  p«?ri 
toneum  which  contains  large  vessels;  while  the  immediate  developmcnto 
peritonitis  would  indicate  rupture  of  one  of  the  hollow  viscera.  Fain  i* 
the  right  hypochondrium,  wnth  increased  hepatic  dullness,  and,  at  a  I*t^ 
period,  bilious  vomiting,  clay-colored  stools,  and  the  presence  of  sugar  il 
the  urine,  would  afford  evidence  of  laceration  of  the  liver;  hsematorii 
would  indicate  lesion  of  the  kidney^  though  its  absence  would,  by  nc 
means,  prove  that  this  organ  had  escaped ;  hiematemesis  would  be  < 
symptom  of  ruptured  nlomack^  and  bloody  stools  of  ruptured  intntini'-^^ 
a  lesion,  the  existence  of  which  might  also  be  suspected,  if  the  abdomin* 
w  all  were  the  seat  of  empkymma^  the  diagnosis  of  which  from  empbyseflJ* 
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Qkoracic  Injaiy,  and  from  gaseous  putrefaction,  migbt  be  made  by 
Hg  the  history  of  the  case,  and  the  comcident  Bymptoms.  The 
may  also  eerve,  sometimes,  to  distrnguiah  between  gastric  and 
al  laceration,  rupture  of  the  stomach  rarely  occurring  except 
llai  organ  is  distended  by  a  recent  meal. 

tment, — As  these  injuries  are  in  the  majority  of  instances  neces- 
kuA^  their  treatment  must,  of  course,  often  be  merely  euthanasial. 
18  any  curative  influence  can  be  exerted  by  remedies,  it  must  be 
f  Thomas  Watson  puts  it)  in  ob mating  the  tendency  to  death, 
liie  tiugeon's  first  e^brts  must  be  directed  to  arresting  the  internal 
Mge,  which  is  the  source  of  immediate  danger,  and  at  a  later 
to  combating  the  peritonitis,  which  is  the  common  cause  of  death 
U|0e8  which  survive  the  early  periods  of  the  injurj*.  The  patient 
Hjput  to  bed,  and  kept  profoundly''  quiet ;  if  the  symptoms  of 
l^rory  prominent,  cautious  efl'orts  may  be  made  to  induce  reaction, 
bly  by  the  application  of  external  warmth,  for  it  must  be  remem- 
)nt  iDtemal  stimulation  might  increase  the  risk  of  hemorrhage. 
may  be  freely  administered,  both  to  relieve  the  sufferings  of  the 
I  and  aa  an  anti-hemorrhagic  remedy;  to  increase  its  efficiency  in 
ter  reapeet,  it  may  be  advantageously  combined  with  acetate  of 
The  older  writers  recommended  venesection  in  these  cases,  on  the 
ifinciple  on  which  it  was  employed  in  the  treatment  of  penetrating 
I  of  the  chest;  but  I  imagine  there  are  few  surgeons  at  the  present 
b^onld  employ  bleeding  under  these  circamstaucea* 
|B|  treatment  should  consist  (at  this  stage)  in  the  application 
jBUie  abdomen — dry  cold  applied  by  means  of  an  ice  bag  or  box 
gc55)|  or  if  these  be  not  at  hand,  cloths  wrung  out  of  cold  water 
Miaeiitly  renewed*  The  diet  should  be  mild  and  unirritating, 
|bm  be  reason  to  suspect  laceration  of  the  stomach  or  bowel,  the 
I  shoilld  be  exclusively  fed  by  means  of  nutritive  enemata.  If 
futkring  ahoiild  be  caused  by  gaseous  distension,  the  surgeon 
be  joatified  in  puncturing  the  bowel  with  a  fine  trocar,  through 

Pt,  as  recommended  by  T*  Smith.  It  does  not  appear  that 
ration  is  in  itself  attended  with  any  particular  risk,  and  it 
ily  be  permissible  as  an  euthanasia]  measure,  lietention 
Id  be  obviated  by  the  use  of  the  catheter. 

Kimatio  PeritonltiB. — It  is  probable  that  slight  and  circum- 
1  peritODitis  occurs  in  almost  every  case  of  severe  abdomjnal 
Irbidi  recovers,  but  it  is  the  existence  of  diffuse  peritoneal  inflam- 
«*»^^»'ied  with  the  effusion  of  turbid  serum,  or  with  suppuration, 
=i  the  chief  danger  to  be  apprehended  in  the  later  stages 
r  uijunes.  The  symptoms  of  traumatic  peritonitis  do  not  differ 
I  of  the  idiopathic  variety  of  the  affection,  and  for  their  de* 
twrould  therefore  refer  the  reader  to  works  on  the  Practice  of 
I  The  course  of  traumatic  peritonitis  is  very  rapid,  death  from 
"eometimes  occurring  in  less  than  twenty *four  hours  from  the 
^lon  of  the  injury.  The  treatment  varies  with  the  general 
f  patient,  and  the  supposed  nature  of  the  internal  lesion. 
1  occasion  to  employ  general  bleeding  in  these  cases,  but 
leeches  or  cupif  (in  cases  occurring  among  those  of  robust 
|vigorous  constitution),  and,  1  am  sure,  with  advantage.  The 
[Uood  drawn  may  vary  from  8  to  12  ounces,  and  the  imme* 
[lical  relief  thus  afforded  to  the  inflamed  peritoneum,  is  suf- 
1  think,  to  compensate  for  the  evils  which  inevitably  attend  all 
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Contusions  of  the  Abdomen,  attended  \7ith  Laoerations  of 
the  Abdominal  Viscera,  are  very  grave  injuries.  Rupture  of  the 
liver ^  spleen^  kidney^  omentum^  or  mesentery^  may  prove  rapidly  fatal 
from  internal  hemorrhage;  while  lacerations  of  the  hollow  viscera,  as  the 
stomack^  bowel^  or  gall-bladder^  or  of  the  parietal  peritoneum^  are  princi- 
pally dangerous  on  account  of  the  peritonitis,  which  almost  inevitably 
results.  Intestinal  obstruction  occasionally  follows  apparently  slight 
contusion  of  the  abdomen,  doubtless  from  injury  to  the  peritoneum 
covering  the  affected  portion  of  bowel.  The  degree  of  risk  attending 
laceration  of  the  solid  viscera  depends  entirely  upon  the  extent  of  the 
lesion:  thus  a  superficial  laceration  of  the  liver  may  cause  merely 
localized  peritonitis,  from  which  the  patient  may  recover;  injuries  of  the 
spleen  are  more  dangerous,  on  account  of  the  profuse  bleeding  which 
attends  even  slight  lesions  of  this  organ,  and  death  usually  results,  if  not 
from  hemorrhage,  yet  at  a  later  period,  from  the  supervention  of  difiTuse 
inflammation  and  suppuration.  Laceration  of  the  kidneys  offers  a  com- 
paratively favorable  prognosis :  as  was  mentioned  in  Chap.  XYI.,  slight 
lacerations  of  these  organs  are  not  infrequent  in  cases  of  spinal  ii^ury, 
and  do  not  appear  necessarily  to  entail  any  serious  consequences.  Rup- 
tures of  the  stomach  or  bowel  are  almost  invariably  fatal :  if  the  seat  of 
laceration  should  be  such,  that  extravasation  of  the  contents  of  these 
viscera  should  take  place  elsewhere  than  into  the  peritoneal  cavity  (as 
between  the  layers  of  the  mesentery,  in  the  case  of  the  bowel),  it  would 
be  just  possible  that  the  resulting  inflammation  might  terminate  in  an 
abscess  Which  would  point  externally,  and  that  recovery  might  thus 
follow;  but  it  may  be  given  as  a  general  rule,  that  ruptures  of  the 
stomach  or  bowel  are  fatal  injuries.  Rupture  of  the  gdlUbladder  is 
almost  always  followed  by  death,  bile  being  found  in  the  peritoneal  cavity 
on  post-mortem  examination:  that  recovery  is  at  least  possible,  would, 
however,  appear  from  a  case  recorded  by  Dr.  Fergus,  in  which  the  patient 
was  considered  convalescent,  and  was  walking  about,  when,  on  the  sev- 
enth day,  peritonitis  was  suddenly  developed,  and  proved  fatal  two  days 
subsequently.  Rupture  of  the  ureter  is  a  very  rare  injury:  Mr.  Poland 
has  collected  four  cases,  one  of  which  recovered,  after  the  evacuation  by 
puncture,  at  intervals,  of  about  two  gallons  of  fluid  resembling  urine, 
the  other  cases  terminating  in  death,  during  the  first,  fourth,  and  tenth 
weeks  respectively.  In  none  of  the  cases  does  it  appear  that  peritonitis 
was  present,  the  urinary  extravasation  having  occurred  into  the  cellular 
tissjie  behind  the  peritoneum. 

Symptoms. — The  symptoms  of  these  various  forms  of  injury  are  rather 
obscure.  There  is  usually  marked  shock,  with  pain,  and  a  sensation  of 
impending  dissolution — but  not  more  than  is  often  observed  in  cases  of 
abdominal  contusion  unaccompanied  by  visceral  lesion :  the  persistence  of 
collapse,  however,  with  other  evidences  of  internal  hemorrhage,  will  ^ve 
reason  to  suspect  rupture  of  a  solid  viscus,  or  of  a  portion  of  the  peri- 
toneum which  contains  large  vessels;  while  the  immediate  development  of 
peritonitis  would  indicate  rupture  of  one  of  the  hollow  viscera.  Pain  in 
the  right  hypochondrium,  with  increased  hepatic  dullness,  and,  at  a  later 
period,  bilious  vomiting,  clay-colored  stools,  and  the  presence  of  sugar  in 
the  urine,  would  afford  evidence  of  laceration  of  the  liver;  hsematuria 
would  indicate  lesion  of  the  kidney^  though  its  absence  would,  by  no 
means,  prove  that  this  organ  had  escaped;  hsematemesis  would  be  a 
symptom  of  ruptured  stomachy  and  bloody  stools  of  ruptured  intestine — 
a  lesion,  the  existence  of  which  might  also  be  suspected,  if  the  abdominal 
wall  were  the  seat  of  emphysema^  the  diagnosis  of  which  from  emphysema 
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olt^  mnd  any  exploration  with  a  probe  would  be  manifestly  improper* 

t  escape  of  bloody  serum  may  lie  taken  to  indicate  penetration  of  the 

eiim,  and  the  diagnosis  will  be  eonfimied  shouhl  peritonitis  sub- 

ally  occur.     The  treatment^  in  such  a  ease,  would  be  the  same  as  in 

iofaon-pcnetrating  wound,  visceral  complications  being  managed  on 

I  principles  already  laid  down,  in  speaking  of  visceral  rupture  without 

wound. 

Feneiraiing  Wounds^  with  Wound  of  the  Abdominal    Viscera^  but 

!  Froirumon, — The  diagnosis  of  these  cases  from  those  of  the  last 

/fCoaldonlj  be  made  by  observing  the  flow  of  the  visceral  contents 

I  the  external  wound,  or  by  noting  a  very  rapid  development  of  peri* 

Iwhlch,  when  resulting  from  extravasation  of  the  visceral  contents, 

I  more  quickly  than  under  other  circumstances.     The  treatment  of 

;of  this  kind  would  consist  in  placing  the  patient  in  such  a  posi* 

lai to  allow  any  matter  that  might  he  extravasated  to  escape  exter- 

(liltid  free  administration  of  opium,  and  tn  the  adoption  of  sucti 

gtenerally  as  would  tend  to  moderate  the  peritonitis,  which 

[  tlmost  inevitably  ensue.     It  has  been  proposed  in  such  a  ease  to 

I  the  external  opening,  search  for  the  source  of  extravasation,  and 

[fotuiBS  to  the  wounded  viscus,  but  the  prospective  benefits  of  such 

ling  would  be  extremel}*  questionable,  while  the  additional  risks 

Fwould  entail  are  manifest.     When  the  patient  recovers,  aller  an 

r  of  this  kind,  it  is  usually  with  a  gastric,  biliary,  or  fecal  fistula, 

*  Dg  to  the  part  which  has  been  wounded. 

fneiraiing  Wounds^  ivith  Protrusion  of  Unwounded  Viscera. — Por- 

itf  tlmost  any  of  the  abdominal  organs  may  protrude,  if  the  wound 

li/ari/fT  one,  and  instances  are  not  wanting  in  which  recovery  has  fol- 

l  the  protrusion,  under  such  circumstances,  of  parts  of  the  stomach, 

a,  or  other  viscera.     In  these  cases,  the  wound  being  large* 

nieommonly  not  much  difficulty  in  reduction,  which  should  always 

^jinctised  in  the  case  of  such  organs  as  have  been  mentioned.     If  the 

protrude,  reduction  may  be  much  facilitated  by  the  use  of  the 

ts  which  are  liable  to  protrude  through  small  wounds  are  the 
iiDesenter3%  and  omentum.  The  treatment  of  such  cases  would 
1  upon  the  condition  of  the  extruded  viscera.  If  Bowel  protrude, 
^  found  healthy^  or  only  moderately  congeHted^  it  should  be  at  once 
This  may  sometimes  be  effected  by  drawing  down  a  further 
of  the  gut,  and  gently  pressing  upwards  the  fecal  contents,  so 
[diminbth  the  tension  of  the  protruded  mass.  In  other  cases  it 
[fieces^ary  to  enlarge  the  wound — just  as  in  the  analogous  case 
for  strangulated  hernia.  This  debridement^  as  it  is  called, 
made  in  an  upward  direction,  and  should  be  confined,  if 
to  the  skin  and  muscular  tissues,  the  peritoneal  aperture 
.  -J  yielding  without  incision.  If  reduction  be  rendered  impossi- 
••  V  gaseous  distension  of  the  protruded  bowel,  the  surgeon  would 
^Ml&d  in  puncturing  the  part  with  a  grooved  needle,  as  has  been 
■WlitfuTIv  tlone  by  Mr.  Tatum  and  others.  Reduction  should  be 
jJW  1  ^'  the  patient  in  such  a  position  as  will  insure  relaxation 

*^  ^^,,  ,^..u:a\  walls,  and  the  portion  of  bowel  which  has  last  de- 
i  maat  be  fir  it  returned.    The  surgeon  must  take  care  that  reduc- 


^  ifl  really  accomplished,  and  that  the  protruding  part  is  not  merely 
*"'*t  up  between  the  planes  of  the  abdominal  parietes.  If  the  pro- 
^'•W  liowet  be  gangrenoitii^  it  would  not  be  safe  to  attempt  reduction, 
^t  ill  ffucli  a  ease,  the  part  should  be  freely  incised,  and  the  patient 
21 


870  INJURIES    OF    THE    ABDOMEN    AND    PELVIS. 

allowed  to  recover,  if  possiV»le,  with  a  fecal  fistula.  What  course  should 
be  adopted,  if  the  bowel,  though  not  absolutely  gangrenous,  be  intensely 
inflamed?  It  is  usually  advised,  under  these  circumstances,  to  effect 
reduction  and  close  the  wound,  but  I  am  not  sure  that  it  might  not 
sometimes  be  better  to  allow  the  part  to  remain  t?i  aUit^  after  dividing 
any  constricting  bands  that  might  threaten  strangulation.  The  risk  of 
peritonitis  would,  at  least,  not  be  increased  b}'  this  plan,  while,  if  the 
bowel  should  subsequently  give  way,  there  would  be  less  danger  of  fecal 
extravasation.  The  course  to  be  pursued  in  case  of  Omental  Protrusion 
likewise  depends  upon  the  state  of  the  part ;  if  this  be  healthy,  it  should 
be  at  once  retumed,  but  if  \'iolently  inflamed,  or  if  gangrenous,  it  should 
be  excised — the  part  immediately  above  being  first  transfixed,  and  tied 
with  a  double  ligature,  to  prevent  hemorrhage,  and  the  stump  being 
secured  in  the  deeper  portion  of  the  wound,  by  fastening  the  ligatures, 
with  adhesive  strips,  to  the  abdominal  wall. 

The  treatment  to  be  pursued  after  reduction^  consists  in  accurately 
closing  the  wound  with  numerous  sutures  (which  should  embrace  the 
whole  thickness  of  the  abdominal  wall,  except  the  peritoneum),  and  in 
adopting  means  to  moderate  the  peritonitis,  which  may  be  expected  to 
occur.  If  omentum  have  been  excised,  the  cutaneous  wound  should  be 
closed  over  the  ligated  Qtump,  the  ligatures  being  brought  out  between 
the  points  of  suture.  If  bowel  have  been  lefb  in  the  wound,  with  the 
anticipation  that  a  fecal  fistula  will  follow,  the  part  should  be  lightly 
dressed,  with  oiled  lint  or  some  similar  substance,  so  as  to  exclude  the 
air,  and  keep  the  wound  from  dust. 

4.  Penetrating  Wounds^  with  Protrusion  and  Wound  of  Viscera. — If  a 
solid  viscus  be  affected,  the  treatment  would  consist  in  reduction,  or  (in 
the  case  of  the  omentum)  perhaps  in  partial  excision,  according  to 
the  rules  above  laid  down.  Hemorrhage  from  a  mesenteric  artery, 
should  be  arrested  by  torsion  or  ligature.  Wounds  of  the  stomach  or 
bowel,  require  the  application  of  sutures,  the  part  being  subsequently 
returned  into  the  abdominal  cavit}',  and  the  after-treatment  conducted 
as  in  cases  of  the  previous  category.    The  suture  employed  should,  in 

case  of  a  large  wound,  be  the  continued  or 
Fig.  179.  Fig.  180.  glover^s  suture  (Fig.  67),  applied  through  all 
the  coats  except  the  mucous,  or,  which  is  pre- 
ferable, if  the  wound  be  transverse,  Lembert's, 
or  Gely's  modification,  each  of  which  has  for 
its  object  the  inversion  of  the  edges  of  the 
wound,  and  the  consequent  coaptation  of  the 
serous  surfaces  (Figs.  179,  180).  The  suture 
being  applied,  both  ends  are  to  be  cut  short, 
and  the  whole  replaced  in  the  abdominal 
cavity.  The  suture  (which  should  be  of  silk 
Lemberttt 8utare.    Oeiy** auture.     or  thread)  graduall}*^  finds  its  Way  into  the 

interior  of  the  bowel,  and  is  eventually  dis- 
charged per  an  urn.  For  small  longitudinal  wounds  the  common  inter- 
rupted suture  may  suflice,  while  a  mere  puncture  may  be  closed  by 
simply  throwing  around  it  a  ligature,  the  wounded  point  being  raised 
for  the  purpose  with  tenaculum  or  artery  forceps.  If,  on  the  other 
hand,  a  transverse  wound  involve  the  tchole  calibre  of  the  bowel,  it  is 
probably  better  to  secure  the  edges  of  each  extremity  of  the  gut  to  the 
external  wound,  and  allow  the  formation  of  a  fecal  fistula.  This  course 
would,  I  think,  be  safer,  under  such  circumstances,  than  an  attempt  to 
restore  the  continuity  of  the  bowel  by  means  of  sutures. 
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In  the  after-treatment  of  all  these  cases  the  free  administration  of 
opiam  is  of  the  highest  importance.  The  patient  must  Ji)e  kept  perfectly 
quiet,  pargatives  strictly  interdicted,  and  food  given  as  much  as  possible 
in  the  form  of  nutritive  enemata. 

Gastric  Fistula  is  a  condition  by  no  means  incompatible  with  long 
life  and  comfort.  If  small,  an  attempt  may  be  made  to  promote  con- 
traction and  cicatrization,  by  occasional  cauterization  of  tlie  edges ;  but 
if  large,  the  surgeon  should  content  himself  with  applying  a  suitable 
compress  or  obturator.  Attempts  have  been  made  to  remedy  gastric 
fistulse  by  plastic  operations,  but  not  with  very  encouraging  results. 
The  most  promising  plan  would  be  to  use  two  flaps,  inverting  one,  with 
its  cutaneous  surface  towards  the  orifice,  as  in  Wood's  operation  for  ex- 
strophy of  the  bladder. 

Biliary  Fistula  scarcely  admits  of  any  treatment,  except  keeping 
the  parts  clean,  and  removing  any  gall-stones  that  may  become  impacted. 

Fecal  or  Intestinal  Fistula  (usually  called  Artificial  Anus)  is 
more  frequently  met  with  after  strangulated  hernia,  than  after  a  wound, 
but  the  treatment  in  either  case  is  the  same,  and  I  shall,  therefore,  con- 
sider it  here. 

If  the  opening  into  the  bowel  be  but  small,  the  greater  portion  of  the 
fecal  mass  being  evacuated  in  the  natural  way,  it  may  be  sufficient  to 
keep  the  parts  clean,  and  to  apply  a  firm  compress,  which,  with  occasion- 
ally touching  the  edges  with  nitrate  of  silver,  will  sometimes  effect 
a  cure.  If,  however,  the  opening  be  larger,  and  still  more  if  the  whole 
calibre  of  the  .gut  be  involved,  the  condition  is  different.  In  such  a  case 
the- ends  of  iiie  bowel  adhere  by  their  serous  surfaces,  their  position  at 
ciie  Jbottom  of  the  external  wound  having  been  not  inaptly  compared  to 
that  t)f  the  tubes  of  a  double-barrelled  gun.  The  lower  end  of  the 
bowel,  being  unused,  undergoes  contraction,  while  the  upper  extremity 
is  fi^uently  abnormally  dilated.  The  mesenteric  portion  becomes  pro- 
longed between  the  ends  of  the  gut  into  a  kind  of  spur,  which  acts  as  a 
valve  in  further  occluding  the  lower  opening.  In  some  cases,  the  junc- 
tion of  the  two  ends  of  bowel  is  at  a  considerable  depth  from  the  surface, 
the  fecal  contents  finding  their  way  to  the  external  wound  through  a 
long  and  perhaps  sinuous  canal. 

The  treatment  consists  in  dividing  the  ^^^peron^^^  or  spur-like  projec- 
tion between  the  intestinal  extremities,  so  as  to  restore  the  continuity 
of  the  bowel,  and  in  subsequently  freshening  the  edges  of  the  external 
wound,  which  is  then  closed  with  harelip  pins — or  in  performing  a  plastic 
operation,  if  the  simpler  procedure  fail.  The  division  of  the  spur  may 
be  accomplished  in  several  ways,  the  best  probably  being  by  means  of 
the  ehlerotome  devised  by  Dnpuytren.  The  enterotome  consists  of  two 
serrated  blades  (Fig.  181,  a,  ^),  which  are  introduced,  one  into  each  end 
of  the  bowel,  and  which  are  then  approximated,  and  fixed  by  means  of  a 
screw.  This  screw  is  tightened  day  by  day,  so  as  to  cause  the  adhesion 
of  the  adjoining  surfaces  of  bowel,  and  the  removal  of  the  septum  by 
sloughing ;  if  this  be  done  too  quickly,  the  i^eritoneal  sac  will  be  opened, 
and  death  will  probably  occur  from  fecal  extravasation.  Another  risk  is 
the  possibility  of  pinching  a  knuckle  of  healthy  intestine  between  the 
blades.  The  tightening  of  the  screw  must  be  very  gradually  effected,  the 
time  required  for  safe  division  of  the  septum  being  at  least  a  week. 
To  avoid  the  risk  of  premature  perforation,  Dr.  David  Prince  has  recently 
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suggested  the  use  of  a  wire  loop  and  pin,  by  which  the  sides  of  the  sep- 
tum are  invaginated,  while  the  necessary  pressure  is  afforded  by  an  elastic 
cord  which  connects  the  pin  and  loop  outside  of  the  body.  Perforation 
being  effected,  the  little  instrument  is  made  to  cut  its  way  out  through 


Fig.  181. 


Pig.  182. 


Dapuytren'i  enterotome. 


Enterotome  applied. 


the  septum,  by  means  of  another  elastic  cord,  attached  to  a  miniature 
^^  derrick^'  which  is  fixed  upon  the  surface  of  the  abdomen.  Other  plans 
are  Physick's,  which  consists  in  bringing  together  the  sides  of  the  sep- 
tum with  a  ligature,  and  in  subsequently  dividing  the  part  below,  and 
Schmakhalden's,  which  consists  in  transfixing  the  septum  with  a  ligature, 
which  is  then  forcibly  tied,  and  allowed  to  cut  its  way  out.  Yarious  modi- 
fications of  Dupuytren's  method  have  been  proposed  by  Liotard,  Del- 
pech.  Gross,  and  others.  During  the  application  of  the  enterotome,  the 
patient  should  be  kept  pretty  fully  under  the  influence  of  opium.  As 
soon  as  the  continuity  of  the  bowel  has  been  restored,  the  edges  of  the 
external  wound  may  be  pared,  and  brought  together  with  the  twisted 
suture;  or,  if  this  fail,  an  atteoipt  may  be  made  to  close  the  opening  by 
means  of  a  plastic  operation. 

Foreign  Bodies,  such  as  coins,  pins,  buttons,  or  artificial  teeth,  are 
not  unfrcquently  swallowed,  and  may  lodge  in  the  stomach  or  bowels* 
The  domestic  treatment  of  such  cases  is  usually  the  administration  of  a 
purgative — a  remedy  which  is,  however,  really  unsuitable,  as  the  object 
should  rather  be  to  delay  peristaltic  action,  and  to  allow  the  foreign 
body  to  become  enveloped  in  a  mass  of  fecal  matter,  so  that  it  may  pro- 
duce less  irritation  in  its  onward  passage.  If  the  foreign  body  cannot 
be  extracted  through  the  mouth,  as  has  been  successfully  done  in  one 
instance  by  L.  S.  Little,  and  is  of  such  a  nature  (as  a  table  knife,  or  fork) 
that  it  cannot  probably  be  either  dissolved  by  the  gastric  and  intestinal 
juices,  or  naturally  evacuated,  the  surgeon  would,  I  think,  be  Jostir 
fied,  provided  its  position  could  be  ascertained  by  external  palpation, 
in  attempting  its  removal  by  operation.  Gastrotomy  has,  aocording  to 
Durham,  been  successfully  performed  under  these  circnmstaooee  ia 
seven,  and  according  to  Adelmann,  in  eight  cases ;  and  as  death  ivoold. 
be,  sooner  or  later,  almost  inevitable  without  operatioOi  the 
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would  be  at  least  permissible.*  The  incisions,  in  sach  a  case,  should  be 
TCgulated  by  the  size  and  shape  of  the  body  to  be  removed,  and  the  after- 
tr^tment  should  be  the  same  as  for  an  incised  wound  accidentally 
inflicted.  Enterotomy  might  be  similarly  resorted  to,  if  the  foreign  body, 
baving  reached  the  bowel,  should  cause  complete  intestinal  obstruction. 
(See  Chap.  XLIL) 

Injuries  op  the  Pelvic  Organs. 

Injuries  of  the  Bladder. — The  bladder  may  be  ruptured  (without 
external  wound),  by  violence,  as  a  kick,  applied  to  the  abdomen.    This 
accident  is  only  likely  to  happen  if  the  organ  be  distAided  with  urine, 
fts  when  empty  it  sinks  beneath  the  pubic  arch,  and  is  thus  measurably 
protected  from  external  injury.     The  rupture  usually  occurs  in  the  pos- 
terior wall  of  the  bladder,  involving  the  peritoneal,  as  well  as  the  other 
coats  of  the  organ,  and  allowing  urinary  extravasation  into  the  peritoneal 
pavity,  an  event  which  is  almost  inevitably  fatal.     More  rarely  the  rent 
is  confined  to  the  anterior  wall  of  the  bladder,  urine  then  escaping  into 
the  pelvic  areolar  tissue,  and  inducing  a  condition  which,  though  very 
gwve,  is  not  so  uniformly  fatal  as  the  one  previously  referred  to.    The 
symptoms,  in  the  former  case,  consist  of  intense  epigastric  pain,  collapse, 
^Jgent  but  fruitless  eflfbrts  to  urinate,  and  in  a  short  time  the  ordinary 
signg  of  peritonitis ;  the  introduction  of  the  catheter  serves  to  evacuate 
cither  none  or  a  very  small  quantity  of  bloody  urine.    If  the  perito- 
nemnbe  not  involved,  the  symptoms  are  less  urgent,  the  patient  being,  in 
^cse  cases,  gradually  worn  out,  by  diffuse  inflammation  and  sloughing 
of  the  areolar  tissue.    The  treatment  consists  in  the  introduction  of  a 
Ittge  flexible  catheter,  which  (as  a  general  rule)  should  be  secured  in 
place,  the  urine  being  allowed  to  run  oflT  constantly,  by  means  of  an 
Attached  India-rubber  tube,  into  any  convenient  receptacle.    The  patient 
should  be  got  as  soon  as  possible  under  the  influence  of  opium,  a  warm 
poultice  may  be  placed  over  his  epigastrium,  and  concentrated  food  or 
stimulants  administered,  if  indicated  by  his  general  condition.     Dia- 
phoresia  should  be  encouraged  by  external  applications,  it  being  an 
obvious  indication  to  promote  the  vicarious  action  of  the  skin,  and 
thus  diminish  the  amount  of  urine  secreted.    It  has  been  suggested  to 
perform  cystotomy  (as  in  the  median  or  lateral  operation  for  stone),  in 
these  cases,  and  if  it  were  found  impossible  to  keep  the  bladder  empty 
Inr  means  of  a  catheter,  the  proposition  might  be  reasonably  entertained. 
Free  incisions  should  be  made  on  the  first  outward  manifestation  of 
urinary  infiltration  having  occurred.    A  few  instances  are  on  record,  in 
which  the  bladder  has  been  ruptured  by  the  accumulation  of  its  own 
secretion ;  such  an  accident,  however,  is  very  rare,  the  urethra  usually 
giving  way,  in  such  cases,  rather  than  the  bladder. 

Wounds  of  the  Bladder  9.re  amongst  the  most  serious  complications  of 
firsctares  of  the  pelvis.  The  bladder  may  also  be  wounded  by  gunshot 
prcjectiles,  by  pointed  instruments,  by  the  horns  of  infuriated  animals, 
etc.  When  the  wound  is  in  that  part  of  the  organ  which  is  covered  with 
peritoneom,  these  injuries  are  usually  fatal,  but  there  are  numerous  in- 
staBcee  of  recovery  from  wounds  of  the  bladder  inflicted  in  the  perineal 
Ttgian.  The  treatment  of  these  cases  is  essentially  that  which  has  been 
deeeribed  in  the  preceding  paragraph;  any  foreign  body  that  may  have 

>  8m,  bmrefsr.  tills  qinestioii  flUcnsiiid  hf  Poland  (who  considers  the  operation 
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lodged  in  the  bladder  should  be  removed,  as  its  continued  presence 
would  produce  great  irritation,  and  probably  cause  the  formation  of  a 
calculus.  If  the  wound  be  through  the  rectum  or  vagina,  a  troublesome 
fistula  may  result,  requiring,  perhaps,  the  performance  of  a  plastic  ope- 
ration. 

Foreign  Bodies^  such  as  slate-pencils,  pins,  etc.,  may  be  introduced 
into  the  bladder,  through  the  urethra,  through  an  external  wound,  or, 
more  rarely  (by  the  process  of  ulceration),  from  another  viscus — as  in  a 
remarkable  case  recorded  by  Dr.  Eingdon,  in  which  a  pin,  having  been 
swallowed,  lodged  in  the  appendix  vermiformis,  from  which  it  subse- 
quently made  its  way  into  the  bladder,  where  it  formed  the  nucleus  of  a 
calculus ;  the  ulceration  by  which  this  process  was  attended,  gave  rise 
to  the  formation  of  an  intestino-vesical  fistula,  through  which  no  less  than 
six  round  worms  entered  the  bladder,  and  were  at  different  times  dis- 
charged from  the  urethra.  Foreign  bodies  may  occasionally  be  spon- 
taneously expelled  from  the  bladder — or  may  be  extracted  with  urethral 
forceps,  or  a  small  lithotrite,  if  the  surgeon  succeed  in  catching  them  in 
the  direction  of  their  long  axis.  In  the  male^  however,  it  is  usually 
necessarj'  to  resort  to  lithotrity  (if  the  nature  of  the  body  admit 
of  its  being  crushed),  or  to  lithotomy,  the  median  being  in  such  a  case 
the  preferable  operation.  From  the  female  bladder,  foreign  bodies  may 
be  conveniently  removed,  in  most  cases,  by  dilating  the  urethra  with  two 
or  three  bladed  forceps,  or  with  graduated  bougies,  until  the  forefinger 
can  be  introduced,  when  it  is  very  easy  with  forceps  to  seize  and  extract 
the  foreign  body,  the  finger  serving  to  adjust  it  into  a  favorable  position 
for  removal.  It  occasionally  happens  that  in  using  the  female  catheter, 
the  instrument  slips  from  the  fingers,  and  is  sucked  into  the  bladder. 
In  the  event  of  such  an  unfortunate  occurrence,  the  surgeon  should  at 
once  dilate  the  urethra  and  remove  the  foreign  body.  I  have  known 
fatal  ulceration  to  result  under  these  circumstances,  from  the  delay  of 
only  a  few  days. 

lojuries  of  the  Rectum. —  Wounds  of  the  rectum,  provided  they 
are  uncomplicated,  usually  heal  without  much  difficulty,  as  is  seen  after 
the  operation  for  fistula,  or  when  the  bowel  is  accidentally  wounded  in 
lithotomy.  If  the  lesion  involve  the  bladder  or  vagina,  recto-vesical,  or 
recto-vaginal  fistula  will  probably  result,  and  require  the  performance  of 
a  plastic  operation.  Death  may  follow  perforation  of  the  rectum  (from 
the  peritoneum  being  opened),  as  has  occasionally  happened  from  the 
incautious  use  of  syringes,  or  of  rectal  bougies. 

Foreign  Bodies  are  occasionally  found  in  the  rectum,  and  must  be 
removed  with  scoop  or  forceps,  as  the  ingenuity  of  the  surgeon,  and  the 
exigencies  of  each  particular  case,  may  suggest  The  removal  of  masses 
of  impacted  feces,  of  seeds  or  fruit-stones,  etc.,  may  often  be  accom- 
plished simply  by  the  repeated  use  of  warm  enemata.  A  fish-bone,  or 
similar  article,  may  be  caught  in  one  of  the  pouches  of  the  rectum,  and, 
by  the  i*esulting  ulceration,  give  rise  to  a  fistula  in  ano. 

Ii\|uries  of  the  Penis  and  Male  Urethra. —  Wounds  of  the  Penis, 
if  limited  to  the  skin,  are  not  attended  with  any  particular  risk ;  they 
always  require  the  use  of  sutures,  on  account  of  the  retractile  tendency 
of  the  part.  In  deeper  wounds  there  may  be  profuse  hemorrhage,  whicn 
may  require  a  ligature,  if  it  proceed  from  any  recognizable  artenr,' 
which,  if  of  the  nature  of  general  oozing,  may  be  checked  by  cold  and  I 
sure,  the  latter  being  best  applied  by  introducing  a  full-sized  caf ' 
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^Blhen  compressing  the  organ  opon  this  with  adhesive  strips.  Contusion^ 
^Kif  Partial  Rupture^  of  the  eori>orji  cavernosa,  is  followed  by  interstitial 
^RlxtriTisAtion  of  blood,  attended  by  marked  induration,  and  sometimes 
^■byprinpism,  which  may  persist  for  several  days,  Saeh  an  injury  is  best 
^B  treated  by  the  continued  application  of  evaporating  lotions,  StrangU' 
^mkkum  of  a  portion  of  the  penis,  is  sometimes  produced  in  children,  by 
^■lybg  a  string  around  the  part,  or,  in  adults,  by  tlie  introduction  of  the 
^Bnpui  into  a  metallic  ring,  the  neck  of  a  bottle,  etc.  If  gangrene  has 
^bol been  indaced,  the  symptoms  will  usually  quickly  subside,  npou  the 
^■moovat  of  the  source  of  constriction. 

^H      T}\e  Urethra  may  be  Wounded  by  cutting  instruments,  or  gunshot 

^Bprojaetiks,  or  may  be  Lacerated  by  falls  or  blows,  upon  the  perineum  or 

^^MriVi  by  bjuries  received  during  coitus,  or  even   by  violent  straining 

^^^■ti  at  micturition,  in  casea  of  stricture*     It  may  also  be  wounded  in 

^^^K&tteniptft  at  catheterization,  giving  rise  to  the  formation  of  "/o/se 

^^^Ba^fjr/'    The  i^tjinpfonis  of  laceration  of  the  urethra  are  pain,  consid- 

^MHMf  swelling  from  interstitial  bteediJig,  hemorrhage  from  the  meatus, 

^r mad  inability  to  urinate.     If  the  patient,  by  straining,  succeed  in  passing 

^B  WftU^r,  Vrinartf  Extravasation  will  usually  occur,  giving  rise  to  extensive 

^B  deitnactioa  of  tissue,  and  the  formation  of  (>enueal  fistula.     This  is  less 

^1  fflcdr  to  iiappen  in  cases  of '*  false  passage- ■  than  in  those  of  other  varie- 

^■tkscifQiethral  laceration,  because  in  the  former  the  direction  of  the  pas- 

^B  i^jB  if  *way  from  the  course  of  the  urine.     The  treatmenl  consists  in  the 

B  inmiedUt^  introduction  of  a  full-sized  catheter  (flexible,  if  possible),  which 

F     iWit  be  retained  for  several  days,  until  the  subsidence  of  pain  and  swelling 

^^2^«i»  it  probable  that  the  laceration  has  healed ;  the  catheter  should 

^^^Bit  plugged,  lest  the  accumulating  urine  find  its  way  by  the  side  of 

^^^HtatramenU    If  it  be  impossible  to  introduce  a  catheter,  the  surgeon 

*^*t  at  once  open  the  urethra  in  the  perineum,  when,  if  the  instrument 

*^ul  Cannot  be  passed,  a  flexible  tube  may  be  introduced  through  the 

•^**><i  ioto  the  bladder.     This  I  believe  to  be  safer,  in  these  cases,  than 

r"*^tire  through  the   rectum  or  prostate.     If  extravasation  of  urine 

~*  Occurred,  free  incisions  mnst  be  made  in  the  perineum,  scrotum, 

***"  i»i%i(Je  of  the  thighs,  or  wherever  the  urine  may  have  reache<l,  to 

J^^'t  tlic  escape  of  the  irritating  fluid,  and  facilitate  the  separation  of 

*r?"&^s.    Laceration  of  the  urethra,  according  to  its  extent,  will  prob- 

***7*  t^fesalt  in  an  intractable  form  of  stricture,  or  even  in  complete  oblite- 

l]^**    of  a  portion  of  the  tube,  with  the  persistence  of  an  incurable 

rPj^^ml  flfitula. 

m^^^^iga  Bodies  in  the  nrethra  may  be  extracted  through  the  meatus, 
^^^Rftrethral  scoop  or  forceps,  or  through  an  incision  in  the  median  line. 
'^thii^  inrision  be  in  the  perineum,  the  wound  may  be  allowed  to  heal 
J?_^a.auhition,  a  fall-sized  catheter,  or  bougie,  being  passed  every  other 
^V ;  Ijut  if  in  the  penile  portion  of  the  urethra,  sutures  will  be  required, 
^*^  ixi  this  case  a  flexible  catheter  should  be  retained  until  union  has 

Injuries  of  the  Scrotum  and  Testes. —  Wounds  of  the  Scrotum 

t»\ulr«  111  Tion  of  sutures  ;  if  the  wound  be  extensive,  the  testis 

may  Iw  ,.,  ^mwz  to  the  great  contractility  of  the  dartos  muscle, 

*^  ^^'^  ri  of  the  part,  Mr.  Birkett  advises  the  use  of 

^^'^i  the  application  of  stitches,  cold  lotions  being 

*^«'  lutetl,  to  produce  contraction  and  prevent  bagging. 

^^"^  .  .re  parts  is  followed  by  great  swelling  and  ecchymosis, 

^^   ufiea  results  in   the  formation  of  a  hydrocele,  or  hiematocele. 
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Wounds  of  the  Testis  usually  heal  readily,  the  tunica  vaginalis,  in  such 
cases,  commonly  becoming  obliterated  by  inflammation.  Atrophy  of 
the  organ  is  said  to  occasionally  follow  these  injuries. 

Injuries  of  the  Prostate. — Incised  wounds  of  the  prostate  heal 
without  trouble,  as  is  seen  in  cases  of  lithotomy.  The  prostate  is  some- 
times wounded  in  rude  attempts  at  catheterization,  causing  retention  of 
urine,  and  urethral  hemorrhage ;  the  treatment  consists  in  introducing  a 
large  flexible  catheter,  or,  if  this  be  impossible,  in  tapping  the  bladder 
through  the  rectum  or  above  the  pubes. 

I]\juries  of  the  Spermatio  Cord  and  Vas  Deferens. —  Wounds 
of  the  Spermatic  Cord  require  the  use  of  the  ligature,  or  other  means  of 
checking  hemorrhage,  and  the  divided  segments  of  the  cord  should  be 
brought  together  witli  a  stitch,  in  hope  of  procuring  union.  Mr.  Hilton 
has  met  with  several  cases  of  Rupture  of  the  Vas  Deferens^  marked  by 
arterial  hemorrhage  from  the  urethra,  with  great  pain  and  fever,  and 
followed  by  atrophy  of  the  corresponding  testis.  The  treatment  is  that 
which  is  appropriate  for  ordinary  deep-seated  inflammation. 

Ii\juries  of  the  Uterus. — Injuries  of  the  Unimpregnated  Uterus 
are  very  rare,  and  could  scarcely  occur  except  in  combination  with 
other  more  serious  lesions.  Injuries  of  the  Pregnant  Uterus^  beside  the 
risks  of  hemorrhage  and  peritonitis,  are  extremely  apt  to  terminate  in 
abortion.  The  treatment  of  such  cases  must  be  conducted  upon  the 
principles  which  have  been  laid  down,  for  the  management  of  cases  of 
severe  injury  to  the  abdominal  viscera,  in  general.  If  the  foetus  be 
partially  or  completely  extruded  from  the  womb,  it  must  be  removed, 
per  vias  naturales^  or  through  the  external  wound,  if  there  be  one,  ac- 
cording to  the  particular  circumstances  of  the  case.  Rupture  of  the 
TTomft,  Occurring  during  Parturition^  is  not  a  subject  properly  within 
the  scope  of  this  work. 

Injuries  of  the  Vulva  and  Vag^a. — Contusions  and  Wounds  of 
these  parts  are  to  be  treated  on  the  principles  which  guide  the  surgeon 
in  the  management  of  similar  injuries,  in  other  regions  of  the  body. 
Women  are  sometimes  seriously  wounded,  while  in  the  act  of  micturi- 
tion, by  the  breaking  under  them  of  chamber  utensils,  and  fatal  hemor- . 
rhage  has  occasionally  resulted,  under  these  circumstances,  from  a  wound 
of  the  internal  pudic  artery.  The  treatment  would  consist  in  plugging 
the  wound  with  lint,  dipped  in  a  solution  of  the  persulphate  or  per- 
chloride  of  iron,  and  in  the  application  of  a  compress  and  firm  bandage. 
Foreign  Bodies  occasionally  become  impacted  in  the  vagina,  or  may  be 
thrust  through  its  walls  into  the  bladder,  rectum,  or  peritoneal  cavity. 
The  treatment  consists  in  the  removal  of  the  oflending  substance,  by 
such  means  as  the  ingenuity  of  the  surgeon  may  suggest,  and  in  the 
subsequent  adoption  of  measures  to  combat  the  resulting  inflammation. 

Ix^uries  of  the  Perineum, — Wounds  of  the  Male  Perineum^  not 
involving  the  urethra,  commonly  heal  without  much  diflSculty. 

Lacerations  of  the  Female  Perineum  occasionally  occur  during  labor, 
and,  if  at  all  extensive,  usually  require  an  operation  for  their  cure.  If 
the  case  be  seen  within  twelve  hours  after  the  occurrence  of  the  lacera- 
tion, it  will  probably  be  sufficient  to  approximate  the  parts  with  deep 
and  superficial  sutures,  maintaining  the  thighs  in  apposition  until  union 
has  occurred,  and  insuring  cleanliness  by  frequent  syringing  with  a 
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solation  of  permanganate  of  potassa.    At  a  later  period,  it  will  be  neces- 
sary, after  emptying  the  bowel  by  means  of  an  enema,  to  draw  away 
the  anterior  wall  of  the  vagina  with  a  duck-billed  speculum,  and  freshen 
the  edges  of  the  opening  (making  a  raw  surface  at  least  an  inch  in 
depth,  and  extending  the  whole  length  of  the  fissure),  then  accurately 
adjusting  the  parts  with  the  quilled  suture,  as  recommended  by  Brown, 
or  simply  with  the  interrupted  suture  as  done  by  Sims  and  Agnew.    In 
either  operation,  two  sets  of  sutures  may  be  properly  employed ;  a  deep 
set — entering  an  inch  from  the  cut  edge,  passing  as  deep  as  the  denuda- 
tion extends,  and  coming  out  an  inch  from  the  cut  edge  on  the  opposite 
^e--and  a  superficial  set  to  insure  more  accurate  adjustment  of  the 

Fig.  183. 


^'VVB't  operfttioQ  for  nipttired  perinenm ;  ibowi  the  dennded  ■nrlkoea  and  the  iniertion  of  the  qnUled 
"^  b«fon  the  parti  are  brought  together,  and  also  the  dirliloa  of  the  iiphlaoter  on  each  tide  of  the 

CQtiaeouB  surfaces.    If  the  whole  recto-vaginal  septum  be  involved,  it 
^  be  necessary  to  close  this,  by  numerous  interrupted  sutures  passed 
^the  vaginal  surface,  and,  in  these  cases,  it  may  be  desirable  to  divide 
^  sphincter  ani  on  either  side,  as  recommended  by  Brown.    If  there 
^  gtetX  tension  upon  the  deep  sutures,  a  curved  incision  may  be  made 
<>Q  either  side  of  the  perineum,  as  recommended  by  Dieffenbach.    If  the 
foilled  suture  be  employed,  either  strong  whip-cord,  or  flexible  wire 
^J  be  used.    The  best  material  for  the  interrupted  sutures,  both  super- 
&sial  and  deep,  is  strong  silver  wire.    The  deep  sutures  are  most  con- 
veniently introduced  by  means  of  a  needle  fixed  in  a  handle.    In  the 
•fte^treatment,  constipation  should  be  maintained  by  the  administration 
of  opium,  for  about  two  weeks,  and  the  catheter  should  be  used  at 
it^Iar  intervals.    Sims  and  Emmet  advise  the  employment  of  a  short 
rectal  tube,  to  allow  the  escape  of  flatus.    The  deep  sutures  may  be 
removed  from  the  fourth  to  the  sixth  day,  and  the  superficial  set  about 
four  days  later. 
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CHAPTER    XX. 

DISEASES  RESULTING  FROM  INFLAMMATION. 

Abscess. 

An  abscess  is  a  collection  of  jpw«,  surrounded  by  a  wall  or  layer  of 
lymph.  Pus,  existing  in  a  serous  cavity  (as  in  empyema)^  or  in  a  joint, 
does  not  strictly  constitute  an  abscess  (though  often  so  called),  any 
more  than  pus  widely  diffused  through  the  cellular  tissue,  or  covering 
the  granulations  of  an  ulcerated  surface.  Several  varieties  of  abscess 
are  described  by  surgical  writers,  as  the  acute  or  phlegmonous ;  the 
chronic;  the  cold,  lymphatic,  congestive,  or  scrofulous;  the  diffused 
(a  contradiction  in  terms);  the  emphysematous;  the  metastatic  or 
pysemic;  and  the  residual.  The  division  which  I  shall  adopt,  and  which 
seems  to  me  to  be  the  simplest,  is  into  (1)  the  acute  or  phlegmonous 
abscess,  which  may  be  considered  the  typical  form ;  (2)  the  chronic  or 
cold  abscess;  and  (3)  the  residual  abscess.  Diffused  Suppuration  (which, 
according  to  the  definition  above  given,  does  not  constitute  an  abscess) 
will  be  described  in  a  separate  place,  and  the  so-called  Metastatic  Abscess 
in  the  chapter  on  Pyaemia.  The  presence  of  gas  in  an  abscess  (consti- 
tuting the  Emphysematous  variety)  is  a  mere  coincidence,  depending  on 
the  locality  of  the  affection,  or  on  the  occurrence  of  putrefaction. 

Acute  or  Phlegmonous  Absoess. — When  a  part  that  has  been 
inflamed  becomes  more  swollen,  the  dull  pain  changing  to  one  of  a 
throbbing  or  pulsatile  character,  the  skin  assuming  a  deeper  hue,  and 
presenting  a  shining  and  glazed  appearance,  the  surgeon  knows  that 
suppuration  is  impending,  and  that  an  abscess  will  probably  be  formed. 
If  the  seat  of  pus-formation  be  deep-seated,  the  superincumbent  tissues 
become  brawny  and  ocdematons,  from  infiltration  of  lymph  and  effusion 
of  serum,  and,  as  the  pus  gradually  approaches  the  surface  (which  it  has 
an  almost  invariable  tendency  to  do),  the  overlying  tissue  becomes  soft- 
ened, the  thinnest  part  bulges  forwards,  the  cuticle  often  desquamates, 
fluctuation,  which  was  at  first  obscure,  becomes  manifest,  and  pointing 
of  the  abscess  is  said  to  have  occurred.  A  small  circular  slough  is 
then  formed  at  the  thinnest  part,  and  detached  by  the  outward  pressure 
of  the  pus,  when  the  abscess  aischarges  its  contents,  its  walls  contract 
by  their  own  elasticity,  the  cavity  is  filled  by  the  process  of  granulation, 
the  remaining  superficial  ulcer  cicatrizes,  and  the  part  .returns  gradu- 
ally to  its  normal  condition — the  scar  and  loss  of  substance,  however, 
sometimes  persisting  for  a  very  long  time.  The  mechanism  of  pointing 
has  never  been  explained  in  a  perfectly  satisfactory  manner.  The  tissue 
which  intervenes  between  the  abscess  and  the  surface  upon  which  it  is 
to  break,  is  usually  said  to  yield  by  a  combined  process  of  absorption 
and  disintegration:  it  seems  more  probable,  however,  that  under  the 
influence  of  the  inflammatory  process,  rapid  cell-proliferation  occurs  in 
the  abscess  wall,  with  liquefaction  of  the  intercellular  substance,  thus 
forming  fresh  pus  cells,  the  number  of  which  is  probably  still  further 
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increased,  by  the  direct  transit  of  white  blood  corpuscles  through  the 
parietes  of  the  capillary  vessels.    The  final  step  consists,  as  has  been 
mentioned,  in  a  small  disc  of  skin  becoming  deprived  of  its  vitality, 
and  being  then  thrown  off  as  a  minute  circular  slough.    Though  an 
abscess  usually  tends  towards  the  cutaneous  surface,  it  may,  under  other 
circnmstances,  break  into  a  mucous  canal,  into  a  joint,  or  even  into  one 
of  the  large  serous  cavities  of  the  body.    A  happy  provision  of  nature 
in  the  case  of  abscesses  of  internal  organs  (as  of  the  liver),  pointing  er> 
ternallj,  is  that  localized  inflammation  and  adhesion  may  open  the  way 
for  the  escape  of  the  pus  upon  the  cutaneous  surface,  without  the  inter- 
vening serous  cavity  becoming  involved. 

Diagnosis. — The  diagnosis  of  phlegmonous  or  acute  abscess,  can 
UBoally  be  made  without  difficulty,  by  attending  to  the  history  of  the 
case,  by  observing  the  disposition  to  pointy  by  noting  the  presence  of 
fiuduoiion  and  the*  other  local  signs  above  described,  and,  lastly,  if 
necessary,  by  using  the  exploring  needle  or  trocar.  Fluctuation^  which 
ii  the  sensation  communicated  to  the  surgeon's  hands  by  a  wave 
of  fluid,  can  best  be  recognized  by  placing  one  or  two  fingers  of  each 
band  on  the  suspected  swelling,  and  making  alternate  pressure,  first 
^th  one  hand,  and  then  with  the  other.  The  fingers  should  be  placed 
Icngitudinally  as  regards  the  direction  of  the  muscular  fibres  of  the  part, 
and  it  must  be  observed  that  in  any  region  in  which  the  muscular  and 
connective  tissue  is  abundant,  as  in  the  thigh  or  nates,  or  bound  down 
by  dense  fasciae  or  ligaments,  as  in  the  temporal  region  or  the  back  of 
tbe  band,  a  very  slight  increase  of  tension  from  infiammation  or  effusion 
will  give  a  deceptive  feeling  closely  analogous  to  fiuctuation.  Again, 
certain  tumors,  as  the  cystic,  fatty,  glandular,  or  encephaloid,  are  often 
attended  with  fiuctuation,  and  have  been  frequently  mistaken  for 
ibscesses.  Finally,  a  partially  consolidated  aneurism  may  give  the 
Knaationof  deep-seated  fiuctuation,  and  thus  lead  the  surgeon  into  error. 
Hence,  in  any  case  of  doubt,  more  especially  if  the  suspected  swelling 
be  in  the  neighborhood  of  a  large  artery  or  other  important  part,  the 
•argeon  should,  by  all  means,  confirm  his  diagnosis  by  using  the  ex- 
Fig.  184. 


SaotioQ-trocar. 

ploring-needle,  before  making  a  free  incision.  A  better  instrument,  in 
tome  cases,  than  the  ordinary  exploring-needle,  is  the  suction-trocar 
(Fig.  184),  or  the. common  hypodermic  syringe. 

Prognosis. — An  acute  abscess,  unless  very  large,  is  usually  a  com- 
paratively trivial  affection.  In  certain  situations,  however,  even  a  small 
•bsoessmay  not  only, by  pressure  on  nerves  or  other  important  structures, 
canse  great  pain  and  discomfort,  but  may  even  seriously  endanger  life. 
An  abscess  of  the  prostate  or  perineum,  n^ay  cause  retention  of  urine; 
one  of  the  fauces  or  throat,  dyspnoea  and  even  death ;  or  one  of  the  parotid 
or  a  cervical  gland,  fatal  bleeding  from  the  carotid  artery  or  internal 
jnguUr  vein.    The  drain  from  a  very  large  abscess,  or  from  numerous 
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abscesscB,  may  cause  deELtli  by  exhaustion^  with  or  mthout  the  develop* 
ment  of  hectic  fereiv  or  by  inducing  the  peculiar  form  of  visceral  diaeM 
which  has  received  the  name  of  amyloid  or  albuminoid  degeueration. 

Treatment. — This  may  be  divided  into  the  Prophylactic^  and  the  Cma4 
tive  treatment.     The  formation  of  pus^  in  acute  phlcgmoDOus  iDflaisnl 
tion^  may  be  prevented:  more  than   this,  pus  after  formation  majll 
abiiorbed.     I  have  myself  seen  this  in  several  instances,  and  a  number iH 
cases  were  collected  in  the  Medical  Times  and  Gazette^  for  1 858,  whW " 
proved  the  possibility,  at  leasts  of  this  occurrence.     Nor  can  this  be  txt 
Bidered  at  all  unreasonablo,  if  we  accept  the  views  of  Cohnheim  andiii 
followers,  who  have  pretty  muclx  proved  the  identity  of  the  pus  cell  witli 
the  white  blood  corpuscle,  and  have  actually  seen  the  latter  migratifti 
tb rough  the  capillary  walls.     Be  this  as  it  may,  abscesses  nnquestioniblf 
disappear  under  treatment,  though  in  many  cases  it  is  probably  the  AukI 
matter  only  wliich  is  absori>ed,  tbe  solid  remaining  as  a  caseous  residu^ 
or  undergoing  cretaceous  degeneration.     The  old  humoral istic  doctrifl 
looked  upon  euppuration  and  abscess  as  efforts  of  nature  to  rid  H 
system  of  some  peccant  matter,  and  hence  taught  the  propriety  of  pH 
moting  and  hastening,  rather  than  of  endeavoring  to  prevent  supiMrifl 
tion.    I  suppose,  however,  that  there  are  few  surgeons  at  the  pre«W 
day,  who  woukl  not  consider  the  prophylaelic  treatment  of  abaoesifl 
least  permissible.     The  remedies  to  be  employed  for  this  purpose,  lilj 
been  already  referred  to,  in  the  chapter  on  the  Treatment  of  Infla[ii^l|H 
they  are  such  as  tend  to  promote  resolution.    Sedative  and  anoiq^^H 
plications,  are  usually  moat  appropriate;  dry  cold^of  evaporaiinc)  /^wj 
are  often  useful,  the  former,  CHpecially,  in  cases  in  which  the  integiH 
of  a  joint  is  threatened*    Warm  and  emollient  fomentations^  on  the  otH 
hand,  sometimes  answer  a  better  purpose  than  cold  applications;  geifl 
friction  with  laudanum  and  olive  oil,  and  the  use  of  cataplasms,  willB 
found  moat  etlicient  in  the  prevention  of  mammary  abscess.     FinaHytP 
is  sometimes  possible,  as  it  were,  to  stimulate  away  an  abscess:  I  ba^* 
more  than  once  succeeded  in  dispersing  a  bubo,  by  the  use  af  a  bliMefi 
even  after  pointing  had  occurred. 

Curative  TreafmenL^-Th^  length  of  time  during  which  abortive  melf 

sures,  if  not  rapidly  successful,  may  be  persevered  in,  should  depend  t, 

good  deal  upon  the  feelings  of  the  patient.     If  the  pain  and  febrile 

turbance  which  accompany  the  formation  of  an  abscess  be  very  greal 

will  usually  be  wise  to  desist  from  such  measures,  and  strive  merely 

relieve  the  patient's  sufferings.     I  am  not  quite  sure  that  we  can  of 

materially  hasten  the  pointing  of  an  abscess  by  treatment,  bat  we  caJ^ 

certainly  make  the  patient  more  comfortable  while  the  pus  is  approach^ 

ing  the  surface,  and  the  best  application  for  this  purpose,  in  the  immeD^^ 

majority  of  cases,  is  an  emollient  poultice.     Though  an  abscess  will 

eventually  burst  of  itself,  it  is  usually^  better  to  evacuate  its  content^ 

artificially — this  little  operation  giving  great  relief  to  the  patient,  aD<S 

rendering  the  resulting  scar  less  coDspicuous.     The  tim^  at  which  aO 

abscess  should  be  opened  depends  on  the  circumstances  of  the  case;  i^ 

the  pus  be  deep-seated  and  bound  down  by  tense  fascia,  the  pain  being 

r great,  an  early  incision,  at  the  most  dependent  point,  should  be  praC- 

I  tiscd,  and  will  be  found  to  afford  the  greatest  comfort  to  the  patient ;  1 A 

[on  the  other  hand,  the  abscess  be  comparatively  superficial,  and  the  puJ^ 

[and  constitutional  disturbance  not  very  intense,  it  is,  I  think,  better  t^ 

I  wait  until  decided  pointing  has  occurred*    The  reason  for  this  is,  that  i* 

the  incision  be  made  prematurely  in  another  locality,  pointing 

spontaneous  opening  may  still  take  place,  the  surgeon's  interferen< 
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sach  a  case  being  afterwards  thought  by  the  patient,  and  not  unreason- 
ably, to  have  been  uncalled  for. 

An  acute  abscess  should  only  be  opened  by  incision^  and  this  is  best 
aocomplished,  I  think,  with  a  straight,  narrow,  sharp-pointed  bistoury. 
The  surgeon,  holding  the  knife  in  his  right  hand  as  a  pen,  but  almost  per- 
pendicularly to  the  surface,  with  the  edge  towards  himself,  fixes  the  ab- 
scess with  the  thumb  and  fingers  of  the  left  hand,  and  resting  the  ring 
and  little  finger  of  the  right  hand  upon  the  skin,  quickly  plunges  the  point 
of  the  knife  into  the  cavity  of  the  abscess,  and  rapidly  drawing  the  blade 
towards  himself,  enlarges  the  puncture  to  the  requisite  extent  as  he 
inthdraws  the  instrument.    The  depth  to  which  the  knife  is  to  penetrate 
should  be  mentally  determined  beforehand,  and  the  instrument  is  pre- 
vented from  going  too  far  by  the  pressure  of  the  fourth  and  fifth  fingers 
on  the  cutaneous  surface.    Local  anaesthesia  has  been  sometimes  used  in 
these  cases,  but  the  iVeezing  process  is  in  itself  not  devoid  of  pain,  while 
it  lenders  the  skin  much  more  difficult  of  penetration.    If  the  abscess 
he  sitaated  very  deeply,  there  might  be  some  risk  of  wounding  a  large 
vessel,  in  making  the  opening  as  above  directed,  and  in  such  a  case  it 
•  would  be  better  to  adopt  Hilton's  plan,  incising  the  skin  and  fascia, 
and  then  pushing  a  grooved  director  through  the  overlying  muscles  into 
the  ibscess,  the  opening  being  dilated  by  separating  the  blades  of  a  pair 
of  forceps  introduced  along  the  groove  of  the  instrument.    A  tree  aper- 
tnre  having  been  made,  the  abscess  may  be  allowed  to  evacuate  its  con- 
tenU  hy  the  elastic  contraction  of  its  own  walls ;  the  surgeon  may,  if 
Mceesary,  make  very  gentle  pressure  with  soft  sponges  on  either  side  of 
the  incision,  but  all  rude  handling  or  squeezing  should  be  strictly 
AToided.    Hemorrhage  into  the  cavity  of  an  opened  abscess  may  occur 
from  a  vessel  accidentally  divided,  or  which  subsequently  gives  way 
from  the  relief  of  pressure  upon  its  walls.    The  treatment  consists  in 
oposore  to  the  air,  cold,  pressure,  or  ligation,  as  in  other  cases  of  hem- 
orrfatge.    After  the  evacuation  of  an  abscess,  poultices  may  be  con- 
tinoed  for  a  few  days,  until  the  surrounding  inflammation  has  subsided, 
when  cerate  or  other  simple  dressing  should  be  applied,  to  the  wound, 
ud  the  walls  of  the  cavity  compressed  by  means  of  a  bandage  or  adhe- 
sive strips.    If,  from  the  size  or  situation  of  the  abscess,  or  from  any 
other  circumstance,  there  be  a  tendency  to  bagging  of 
matter,  a  drainage-tube  may  be  employed,  being  either  Fig.  185. 

simply  introduced  into  the  incision  b}'  means  of  a 
forked  probe  (Fig.  185),  or  carried  seton-like  through 
the  cavity,  and  brought  out  by  a  counter-opening. 
Instead  of  the  ordinary  drainage-tube,  a  flexible  me- 
tallic probe  may  be  substituted  (the  pus  escaping  by 
its  side),  or  a  coil  of  wire,  as  recently  recommended 
by  Mr.  B.  Ellis.  The  hygienic  and  constitutional 
tzeatment  of  abscess,  and  of  suppuration  generally, 
has  already  been  considered  in  the  chapter  on  the 
Treatment  of  Inflammation. 

Ghronio  or  Cold  Abscess. — The  term  chronic 
abscess  is  open  to  objection,  as  referring  etymologi-  _ 

cally  only  to  time,  and  being  of  course  merely  com-       Dmmlge-tubeTnd 
parative.    A  phlegmonous  abscess,  if  deeply  seated,  forked  prob«. 

may  be  of  slower  development  than  a  chronic  or  cold 
abscess,  which  is  superficial.    The  term  cold  abscess  is  borrowed  from 
the  Germans,  and  is  significant,  as  referring  to  a  prominent  symptom 


882  DISEASES    RESULTING    FROM    INFLAMMATION. 

in  these  cases,  viz.,  the  absence,  in  greater  or  less  degree,  of  the  increased 
temperature  and  other  common  signs  of  inflammation.  These  abscesses 
are  chiefly  met  with  in  connection  with  diseases  of  the  bones  or  joints, 
or  of  the  lymphatic  system.  They  are  not  attended  with  much  pain, 
have  little  or  no  disposition  to  point,  and  sometimes  extend  widely  be- 
neath the  skin,  or  among  the  planes  of  muscular  tissue.  Their  develop- 
ment is  sometimes  very  slow,  resembling  that  of  phlegmonous  abscesses, 
onl}'  with  less  local  and  constitutional  disturbance,  the  investing  layer 
of  lymph  being  occasionally  so  dense  as  to  obscure  fluctuation,  and  give 
the  appearance  of  a  solid  tumor ;  at  other  times,  the  patient  suddenly 
discovers  in  the  groin  or  axilla  a  large  fluctuating  swelling,  no  symp- 
tom having  been  previously  manifested  to  call  attention  to  the  part. 
These  abscesses  may  iKsrsist,  without  undergoing  anj-  marked  change,  for 
months  or  even  years.  The  diagnosis  must  be  made  with  the  precautions 
already  pointed  out,  and  often  requires  the  use  of  the  exploring-needle. 
The  pus  in  these  abscesses  is  usuallj'  thin  and  ill-formed,  containing  a 
larger  proportion  of  granules  and  oil  globules,  and  fewer  pus  corpuscles, 
than  ordinary  "  laudable"  pus. 

The  treatment  of  tliese  cases  is  somewhat  different  from  that  appro- 
priate to  those  of  the  phlegmonous  variety.  If  the  abscess  be  quite 
small,  it  m&y  be  simply  opened,  healing  of  the  cavity  being  subse- 
quently promoted  by  tlie  use  of  some  stimulating  application,  such  as 
the  diluted  tincture  of  iodine.  In  dealing  with  a  larger  abscess,  it  is 
better  to  wait  until  the  skin  threatens  to  give  waj',  unless,  from  the  situ- 
ation of  the  abscess,  it  be  necessarj^  to  relieve  adjacent  organs  from 
pressure.  Witli  regard  to  very  large  abscesses,  particularly  those  which 
are  connected  with  disease  of  the  spine  or  bony  pelvis,  I  am  decidedly 
of  opinion  that  it  is  better,  as  a  rule,  to  leave  them  unopened ;  a  patient 
may  carry  a  psoas  or  iliac  abscess  for  j'ears,  with  comparatively  little 
annoyance,  and  maintaining  very  tolerable  health,  and  yet  sink  in  a  very 
short  time  after  such  an  abscess  has  been  imprudently  evacuated.  Be- 
sides, there  is  always  the  hope  that  complete  or  partial  absorption  may 
occur,  wlien  the  patient  may  remain  well,  if  not  permanently,  at  least 
for  a  very  long  period.  If  it  be  determined  to  open  a  large  chronic  or 
cold  abscess,  it  may  be  done  with  a  trocar  and  canula ;  or,  probably  bet- 
ter, by  means  of  a  valvular  incision  made  under  a  veil  of  lint  dipped  in 
carbolic  oil,  as  recommended  hy  Prof  Lister.  If  an  abscess  have  been 
freelj'  opened  and  will  not  heal,  stimulating  injections  of  iodine  may  be 
tried,  or  a  seton  of  oakum  or  tarred  rope  may  be  used  (as  recommended 
by  Dr.  Sayre,  in  cases  of  caries),  a  method  which  has  the  additional  ad- 
vantage of  insuring  drainage  of  the  suppurating  cavit3\  In  all  cases 
of  chronic  abscess,  it  is  necessary  to  pay  great  attention  to  the  state  of 
the  general  health,  maintaining  the  patient's  strength  bj^  the  administra- 
tion of  nutritious  food  and  tonics. 

Residual  Abscess. — This  term  has  been  recently  introduced  by 
Mr.  Paget,  who  proposes  to  include  under  it  "all  abscesses  formed  in  or 
about  the  residues  of  former  inflammations."  They  may  occur  in  the 
site  of  previous  abscesses  which  have  been  partially  absorbed,  or  in  the 
indurations  and  adhesions  left  by  old  inflammation,  which  had  not 
reached  the  suppurative  stage.  Residual  abscesses  are  chiefly  met  with 
in  connection  with  diseases  of  the  spine,  of  the  bones  and  JointSi  and  of 
the  lymphatic  glands.  The  provosts  is  more  ikvorable  than  that  of 
ordinary  chronic  abscess,  the  healing  after  evaooation  being,  according 
to  Paget,  quicker,  and  attended  with  fcM  conatltalional  dlakubaaoe,  than 
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that  of  a  primary  abscess,  of  the  same  size,  and  in  a  similar  situation. 
The  treatment  is  that  already  described  as  appropriate  to  chronic  abscess 
arising  under  other  circumstances. 

Sinus  and  Fistula. — These  are  narrow  and  often  tortaous  suppu- 
rating canals  or  tubes,  left  by  the  incomplete  healing  of  abscesses,  or 
resulting  from  wounds  which  have  united  imperfectly.  The  term  fis- 
tuln  is  fdso  applied  to  abnormal  communications  between  external  and 
internal  parts  (as  gastric,  aerial,  or  urethral  fistula),  or  between  adjacent 
mucous  canals  or  cavities  (as  recto-vesical,  or  vesico- vaginal  fistula). 
When  applied  to  the  condition  resulting  from  an  abscess,  or  ordinary 
wound,  the  term  fistula  should  be  reserved  for  those  cases  where  there 
are  two  openings,  as  in  a  fistula  in  ano,  the  more  general  term,  sinus,  em- 
bracing all  those  tortuous  suppurating  tracks,  which  have  but  one  orifice. 
Sinuses  may  be  kept  from  healing  by  the  presence  of  a  foreign  body  or 
a  spicula  of  bone,  by  the  passage  of  secretions,  as  of  saliva  or  urine, 
or  by  the  action  of  adjacent  muscles.  The  treatment  consists  in  remov- 
ing all  irritating  substances,  and  in  placing  the  part  at  rest,  by  position, 
bandaging,  etc.  In  a  recent  case,  healing  may  be  promoted  by  keeping 
the  walls  of  the  sinus  in  contact  by  means  of  compression,  while,  if  the 
walls  of  the  sinus  be  callous  and  indurated,  they  may  be  stimulated  to 
greater  activity,  by  means  of  irritating  or  caustic  injections,  the  tarred 
seton,  or  the  galvanic  cautery.  Finally,  it  may  be  necessary  to  freely  lay 
open  the  sinus  through  its  entire  length,  by  introducing  a  grooved  direc- 
tor and  slitting  up  the  superincumbent  tissues ;  the  sinus  may  then  be 
dressed  as  an  open  ulcer,  and  made  to  heal  from  the  bottom.  This  mode 
of  treatment  is  specially  indicated  when  healing  is  prevented  by  the  action 
of  neighboring  muscles,  as  in  cases  of  fistula  in  ano,  or  in  the  troublesome 
sinuses  which  are  met  with  in  the  groin,  in  connection  with  suppurating 
buboes.  It  is  often  a  good  plan,  after  laying  open  a  sinus,  to  wiixj  its 
whole  track  out  with  the  solid  stick  of  nitrate  of  silver,  thus  making  a 
superficial  slough,  and  preventing  premature  reunion  of  the  cut  edges. 

Difi\ised  Suppuration,  though  ordinarily  occurring  in  that  form  of 
diffuse  inflammation  of  the  areolar  tissue  which  is  closely  analogous  to,^ 
if  not  identical  with,  erysipelas,  may,  I  believe,  occur  as  a  sequel  of  ordi- 
nary inflammation,  in  persons  in  a  low  state  of  health,  and  whose  vital 
powers  have  been  from  any  circumstance  much  reduced.  It  may  result  from 
an  accidental  or  other  wound,  or  from  the  irritation  of  extravasated  urine, 
but  may  also  occur  without  any  apparent  exciting  cause.  The  surfaco 
in  these  cases  is  but  slightly  red,  the  swelling  is  ill-defined,  and  rapidly 
spreads  in  various  directions,  there  is  a  feeling  of  bogginess,  rather  than 
of  fluctuation,  and  there  is  sometimes  emphysematous  crepitation,  caused 
by  the  gases  developed  by  the  putrefactive  process ;  the  patient  does 
not  suffer  very  great  pain,  but  is  in  a  profoundly  typhoid  condition. 
The  treatment  consists  in  making  numerous  punctures,  or  small  or  even 
lai^  incisions  (to  relieve  tension,  and  facilitate  the  exit  of  pus  and 
sloughs),  and  in  the  free  administration  of  stimulants  and  quinia. 

Ulcers. 

,l!ha  process  of  ulceration,  and  the  mode  in  which  ulcers  heal,  b}^ 

and   cicatrization,  have  been   considered    in  a  previous 

i  need  not  be  again  referred  to.     Ulcers  have  been  variously 

rqrstefflatic  writers,  either  according  to  the  appearance  of 
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the  ulcer  itself,  or.  according  to  the  constitutional  condition  of  the 
patient.  Thus,  we  read  of  healthy,  irritable,  indolent,  weak,  inflamed, 
exuberant,  sloughing,  varicose,  and  hemorrhagic  ulcers ;  and,  again,  of 
eczematous,  cold,  senile,  strumous,  scorbutic,  gouty,  syphilitic,  lupous, 
and  cancerous  ulcers.  It  is  easy  to  understand  that  in  a  person  disposed 
to  eczema,  an  ulcer  may  be  seriously  complicated  by  an  attack  of  that 
disease,  and  that  any  treatment,  to  be  successful,  must  have  regard  to  the 
eczematous  condition,  as  well  as  to  the  ulcer  itself.  So  in  a  strumous 
subject,  such  remedies  as  iodine  and  cod-liver  oil  may  be  more  important 
than  any  local  treatment.  Scorbutic  and  gouty  ulcers  require  medicines 
adapted  to  the  scorbutic  and  gouty  diatheses ;  while  it  would  be  idle  to 
attempt  to  heal  the  ulcerated  surface  of  a  cancer,  so  long  as  the  cancer- 
ous mass  itself  is  allowed  to  remain.  For  practical  purposes,  the  classi- 
fication usually  adopted  (which  has  reference  to  the  appearances  of  the 
ulcers  themselves,  when  occurring  in  persons  of  ordinary  good  health, 
and  not  the  subjects  of  any  special  morbid  diathesis),  is  convenient  and 
sufficiently  satisfactory,  it  being  remembered  that  there  is  no  specific  or 
essential  difierence  between  these  various  forms  of  ulcer,  but  that  the 
ulcerative  process  is  identical  in  nature,  under  all  circumstances. 

Simple  or  Healthy  Uloer. — This  may  be  considered  the  type  of 
all  the  other  varieties,  and  that  to  which  they  must  be  brought,  in  order 
to  efi'ect  a  cure :  it  is  such  an  ulcer  as  is  seen  in  a  healing  burn,  or  in  a 
superficial  wound  which  is  closing  by  the  second  intention.  The  natural 
tendency  of  such  an  ulcer  being  towards  a  cure,  the  only  treatment 
necessary  is  to  keep  the  part  from  being  injured.  Water  dressing,  or  a 
greased  rag,  with  an  elevated  position  of  the  part,  is  all  that  is  usu- 
ally required :  if  the  granulations  become  exuberant,  they  should  be 
touched  with  bluestone  or  lunar  caustic ;  while  if  too  small  and  closely 
set,  the  resin,  or  carbolic  acid  cerate  may  be  substituted  for  the  milder 
applications  commonly  employed.  This  variety  of  ulcer  may  be  met 
with  in  any  part  of  the  body ;  those  to  be  next  described  are  most  fre- 
quently seen  in  the  leg. 

Inflamed  or  Phlegmonous  Uloer. — This  variety  is  usually  met 
with  in  those  of  full  habit,  and  may  arise  from  accidental  irritstion  of 
a  simple  ulcer.  One  of  the  worst  cases  of  this  kind  that  I  have  ever 
seen,  was  in  a  gentleman  who,  having  a  slight  excoriation  of  the  tibial 
region,  rode  for  several  hours  on  horseback,  with  the  stirrup-leather  con- 
stantly rubbing  and  chafing  the  injured  part;  as  a  consequence,  the 
whole  leg  was  attacked  with  phlegmonous  inflammation,  which  obliged 
the  patient  to  stay  in  the  house,  with  the  foot  elevated,  for  a  considerable 
period.  The  treatment  of  an  inflamed  ulcer  consists  in  enforcing  rest, 
with  elevation  of  the  part,  in  the  use  of  soothing  applications,  either 
cold  or  warm,  as  most  agreeable  to  the  patient,  and  in  the  administra- 
tion of  laxatives,  diaphoretics,  etc.,  as  may  be  indicated  by  his  general 
condition. 

Sloughing  Ulcer. — This  may  be  considered  as  an  aggravated  form  of 
the  last  variety,  and  is  usually  met  with  in  cachectic  or  ill-nourished 
individuals.  The  treatment  consists  in  the  administration  of  opium  and 
of  concentrated  nutriment,  with  stimulus  if  required,  and  in  the  local 
application  of  anodyne  fomentations,  such  as  diluted  laudanum.  If 
there  be  much  tendency  to  spread,  the  ulcer  should  be  treated  as  a  case 
of  sloughing  phagedsena,  or  hospital  gangrene. 
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Weak  or  (Edematous  Ulcer. — In  this  variety  the  granulations  are 
large,  pale,  flabby,  and  apparently  distended  with  serum.  They  are  not 
nnfrequently  detached  in  large  masses  by  sloughing.  This  form  of 
ulcer  may  be  induced  by  long-continued  application  of  poultices,  or  of 
water  dressing.  I  have  frequentlj'  seen  it  in  cases  of  neglected  gunshot 
wound.  The  treatment  consists  in  improving  the  general  tone  of  the 
patient,  and  in  the  local  use  of  stimulating  and  astringent  dressings,  such 
as  a  solution  of  sulphate  of  zinc,  or  of  sulphate  of  copper,  zinc  cerate, 
etc.,  with  moderate  support  by  means  of  a  bandage. 

Neuralgic  or  Irritable  Ulcer. — This  variety  is  characterized  by 
the  intense  pain  and  hyperesthesia  which  accompany  it.  It  usually 
occurs  about  the  malleoli,  or  anterior  edge  of  the  tibia,  and  is  most  fre- 
quent in  women  past  the  middle  age,  and  who  are  in  a  depressed  state  of 
health,  though  I  have  seen  it  in  young,  and  otherwise  healthy,  laboring 
men.  The  treatment  consists  in  the  use  of  anodyne  fomentations,  with 
the  occasional  application  of  a  solution  of  nitrate  of  silver  (gr.  iv-x 
ad  f5j),  as  recommended  by  Skey  for  painful  burns.  The  general  health 
must  at  the  same  time  be  improved  by  the  administration  of  tonics, 
especially  quinia,  nux  vomica,  etc.  If  the  pain  can  be  traced  to  any 
special  nerve,  this  may  be  resected,  as  advised  by  Mr.  Hilton. 

Indolent  or  Callous  Ulcer. — This  is  by  far  the  most  common  form 
of  ulcer:  it  occurs  usuallj'  in  those  of  middle  life,  and  is  situated  in  the 
lower  half  of  the  leg,  and  more  often  on  the  fibular  than  on  the  tibial 
surface.  The  floor  of  the  ulcer  is  somewhat  concave,  with  flattened  granu- 
lations, furnishing  a  thin  and  scanty  pus.  The  ulcer  is  surrounded  by 
an  elevated  ring  of  very  dense  and  indurated  tissue,  which  seems  to  be 
a  provision  of  nature  to  prevent  the  spread  of  the  disease,  acting,  indeed, 
as  a  kind  of  natural  splint  to  keep  the  ulcerated  surface  at  rest.  As  long 
as  this  hard  ring  remains,  however,  healing  will  not  occur,  and,  hence,  to 
depress  the  edges,  is  the  flrst  step  in  the  treatment  of  an  indolent  ulcer. 
If  the  patient  can  remain  in  bed,  with  the  foot  elevated,  a  poultice  may 
be  applied  for  two  or  three  daj^s,  to  soften  and  relax  the  tissues,  pressure 
being  then  applied  by  means  of  a  few  adhesive  strips,  the  positions  of  which 
are  varied  at  each  dressing,  while  the  edges  of  the  ulcer  are  stimulated 
with  the  solid  stick  of  nitrate  of  silver.  A  very  good  plan  of  hastening. 
the  disappearance  of  the  indurated  ring,  is  to  make  across  it  numerous 
radiating  incisions^  extending  about  a  quarter  of  an  inch  into  sound 
tissue,  as  recommended  by  Mr.  Gay.  Sappey's  and  Syme's  method, 
which  consists  in  the  application  of  a  blister^  to  the  whole  ulcerated  sur- 
face and  a  zone  of  the  surrounding  healthy  skin,  is  occasionall}'  very 
efficient.  Finally,  the  indurated  edges  may  be  trimmed  away  with  the 
knife,  a  proceeding  which,  though  apparently  heroic,  is  almost  painless, 
on  account  of  the  indolent  nature  of  the  sore.  As  soon  as  the  ulcer  has 
bj  these  means  lost  its  peculiar  excavated  appearance,  it  may  be  dressed 
with  resin  cerate,  or  some  similar  article,  cicatrization  being  assisted  bj' 
moderate  compression  with  adhesive  strips  and  bandage.  In  case  the 
skin  is  very  irritable,  the  disease  approaching  in  character  to  what  is 
called  the  eczematous  ulcer,  wet  strips  of  bandage  may  be  advantage- 
ously substituted  for  those  of  adhesive  plaster.  It  often  happens  that 
patients  with  indolent  ulcers  find  it  impossible  to  lie  b}-,  as  above  re- 
commended, and,  under  such  circumstances,  I  know  of  no  better  mode  of 
treatment  than  that  introduced  by  Baynton  and  Critchett,  which  consists 
in  closely  strapping  the  part,  or  even  the  whole  limb,  with  strips  of  adhe- 
25 
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give  plaster  laid  on  iu  an  imbricated  manuer,  a  firm  bandage  bei< 
applied  over  all  (Fig.  ISG).     The  only  constitutional  treatment 

required  in  these  cases^ 
Fig,  ISO.  as   may   be   indicated 

patient's     general     cod 
Mr.  Skey  recommends  i 
ministration  of  opiatn|j 
may  be  given  in  doscg 
grain,  night  and  mornis 
the  eczematous  cases,  ! 
derived    advantage   fti 
perBiBtent  use  of  smal 
of  Fowler's  solution. 

In  some  eases  an  nl 
heal   readil}"  up  to  a 
point,  and  there  will  ^ 
spite  of  the  most  careful 
ing — the  tension  upon  t^ 
appearing  to  be  so  gre| 
further  contraction  caniM 
place.      Under    such   || 
stances  a  longiiudinal  * 
may    be    made    throuj 
healthy  skin,  on  each  side  of  the  nicer,  the  gaping  of  the  iiicisi< 
mitting  the  resumption  of  the  healing  process.     Plaatic  operafh 
been  occasionally  practised  for  the  cure  of  obstinate  ulcers  of 
but,  in  my  experience,  have  not  proved  very  successful. 

It  has  been  recently  suggested  by  a  French  surgeon,  M*  Revi 
treat  ulcers  by  the  Tramajilantation  of  CuHcIe,    The  o|>eratioti 
in  applying  shavings  of  the  epidermis,  or  of  this  with  a  thin  layi 
cutis — ^tbc  latter  plan  has  been  most  commonly  adopted — to 
points  of  the  granulating  surface,  binding  these  grafts  in  posi 
means  of  adhesive  strips.     The  grafts  may  at  first  seem  to  dl 
but  in  a  few  days  become  converted  into  isolated  cicatrices,  fVoi 
as  from  centres,  the  healing  process  rapidly  spreads.     It  is 
the  success  of  the  experiment,  that  the  granulations  should 
healthy  condition,  that  no  fat  should  bo  transplanted  with  the  si 
that  the  graft  should  be  closely  and  accurately  applied  to  the 
lating  surface.     This  mode  of  treating  ulcers  has  excited  u  goo*' 
attention,  and  has  been  fried  with  more  or  less  successful  r* 
numerous  English  and  American  hospitals* 

In  some  situations,  as  on  the  back,  between  the  shoulder-blad< 
Ycry  ditlicult  to  apply  equable  pressure  by  the  methods  ordinal 
ployed.     Here  the  application  of  a  zuir  plate^  or  disc  of  sheet-l0 
to  fit  the  ulcer,  will   olYen  be  attended  by  the  happiest  result* 
believe,  by  the  development  of  any  galvanic  current,  as  has  b« 
posed,  but  simply  by  acting  as  an  eflicient  means  of  applying 
cal  compression. 

Hemorrhagio  and  Varicose  tllcera, — Other  varieties  <S 

[described  by  systematic  writers,  are  the  hemorrhagic  and  the  ^ 

iThe  Hemorrhagic  Ulcer  is  one  that  bleeds  from  time  to  time,  a 

|ally  existing  in  connection  with  the  hemorrhagic  diathesis,  h\ 

often  serving  as  a  channel  for  viearious  menstruation.     The  tr^ 

in  the  latter  case,  consists  in  endeavoring  to  restore  the  normal 
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metns  of  the  remedies  ordinarily  used  for  amenorrhoBa.  The  Varicose 
Ulcer  is  merely  an  ulcer  coexisting  with  varicose  veins.  It  is  commonly 
Unght  that  the  varicose  disease  precedes  and  causes  the  ulcer,  and  ob- 
literation of  the  veins  is  accordingly  proposed  as  the  only  rational  mode 
of  cure.  It  has  been  shown,  however,  I  think,  by  Mr.  Gay's  researches, 
that  the  varicose  condition  is  rather  a  consequence,  than  a  cause  of  the 
ulceration,  and  that  hence  less  active  measures  will  commonly  suffice. 
The  treatment  should  vary  according  to  the  condition  of  the  ulcer,  whe- 
ther inflamed,  irritable,  or  indolent.  Hemorrhage  from  the  bursting  of 
a  veio,  may  be  checked  by  position  and  pressure,  or  may  occasionally 
require  obliteration  of  the  vessel,  by  the  method  which  will  be  describ^ 
when  we  come  to  speak  of  varicose  veins  in  general. 

After  the  cicatrization  of  an  ulcer  is  completed,  a  great  deal  may  be 
done  by  care  and  attention  to  prevent  the  scar  from  again  giving  way. 
Tlie  part  should  be  kept  scrupulously  clean,  and  should  be  protected  as 
OQchas  possible  from  external  injury.  If  the  ulcer  be  situated  on  the 
1%,  the  patient  may  advantageously  wear  an  elastic  bandage  or  stock- 
ing, to  counteract  the  tendency  to  gravitation  of  blood,  which  necessarily 
exists  in  that  part. 

Amputation  for  Ulcer. — It  sometimes  happens  that  an  ulcer 
proves  utterly  incurable,  either  from  extending  completely  around  the 
limb,  or  from  deeply  involving  a  subjacent  bone  or  neighboring  joint  (as 
in  the  perforating  ulcer  which  sometimes  follows  a  bunion).  In  such 
cases  the  question  of  amputation  may  arise,  and  the  operation  under 
such  circumstances  would  be  occasionally  justifiable.  It  must  be  remem- 
bered, however,  that  amputation,  in  the  lower  extremity,  is  in  itself  at- 
tended with  very  great  risk  to  life,  and  that  the  disease,  in  the  instances 
nientioned,  is  often  more  a  source  of  discomfort  than  of  danger  or  even 
positive  suffering.  Hence  the  surgeon  should  hesitate  before  proposing 
tt  operation  which  is  not  imperatively  required,  and  which  may  be  fol- 
lowed by  the  gravest  consequences.  When  amputation  is  resorted  to,  it 
^onld  be  done  at  such  a  height  as  to  insure  the  possibility  of  forming 
the  flaps  from  perfectly  healthy  tissue. 

Uloers  ooourring  on  Mucous  Membranes  present  the  ordinary 
characters  of  healthy,  weak,  or  irritable  ulcers,  as  met  with  in  the  cuta- 
neous structures.  They  usually  require  the  free  use  of  stimulating  or 
caustic  applications,  the  best  being,  probably,  the  nitrate  of  silver,  which 
may  be  employed  either  in  substance  or  in  solution. 

Oanokene  and  Gangrenous  Diseases. 

The  nature  and  treatment  of  the  ordinary  forms  of  gangrene  have 
tlready  been  considered  in  the  chapters  on  Inflammation,  on  Wounds 
in  Qeneral,  on  Injuries  of  Bloodvessels,  and  on  Amputation.  There  re- 
main to  be  described,  certain  forms  of  Spontaneous  Gangrene^  and  those 
aflections  which  are  commonly  classed  together  as  Gangrenous  Diseases, 

Spontaneous  Gangprene  may  occur  at  any  age,  and  is  due  to  arrest 
of  the  circulation,  caused  either  by  disease  of  the  arteries  themselves,  or 
by  a  morbid  condition  of  the  circulating  fluid.  Inflammation  of  the 
ttrierial  coats  may  cause  gangrene,  as  may  arterial  thrombosis  without 
inflammation,  or  embolism  from  the  detachment  of  fibrinous  concretions 
from  the  valvesiof  the  heart ;  the  latter  is,  I  believe,  a  more  frequent  occurp 
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rence  than  isosually  supposed.  Finally,  the  use  of  certain  articles  cl 
as  of  apiirred  rye,  has  been  followed  by  spontaneous  gangrene- ^ 
form  of  gangrene  is  usually  of  tlie  dry  variety,  though  moi^l  gang 
may  occur  alter  embolisn:,  w!ien  the  main  trunks  which  furui^h  blw 
the  part  are  siiddeiily  occluded— the  dilierence  probably  dependiai 
remarked  by  Cootc,  upon  the  rapidity  with  which  the  death  of  the 
takes  place.  Senile  Oatujrene  (wiiich,  as  ordinarUy  seen,  may  Im» 
sidered  the  type  of  the  dry  variety  of  the  affection,  or  mttrn 
is  dependent  upon  calciflcatton  of  the  arterial  coats,  togetlu  i  i  i 
general  loss  of  tone  and  enfeebled  nutrition  which  accompany 
In  certain  cases,  the  exciting  cause  of  the  disease  is  some  slight- 
tion,  such  as  the  chafing  of  a  shoe,  and,  under  such  circnmstani 
gangreue  approaches  somewhat  to  the  ordinary  inflammatory 
mortification*  More  often  the  disease  begins,  without  apparent 
a  dark  purple  or  blackish  spot,  surrounded  by  a  dusky  red  areol; 
spreads  with  the  gangrene  and  is  the  seat  of  intense  burning  [) 
latter,  however,  subsiding  when  the  gangrene  is  complete.  The 
the  gangrene  is  commoulj'  the  inner  side  of  the  foot,  and  especial| 
the  gi'cat  toe,  though  I  have  seen  a  precisely  similar  condition  of 
in  the  scrotum,  in  a  patient  worn  out  by  a  low  fever ;  the  fact  tl 
form  of  gangrene  occurs,  under  such  circumstances,  among  co] 
tively  young  persons,  shows  that  the  terra  senile  gangrene,  thonj^ 
niflcant,  is  not  strictly  acctirate.  Warning  is  sometimes  given  of 
approach  of  this  form  of  gangrene,  by  the  existence  of  signs  of  d* 
tive  circulation,  such  as  nnmbness,  coldness,  tingling,  and  cramps  in 
calves  of  the  legs.  The  course  of  senile  gangrene  is  usually 
lasting  sometimes  for  more  than  a  year,  and  recovery  occasioDi 
lows  after  the  separation  of  the  affected  part. 

Trealmenl This  consists  in  maintaining  the  general  health 

patient,  by  the  use  of  tonics,  and  by  the  judicious  administral 
food  and  stimulants*     Among  drugs,  opium  is  particularly  usei 
may  be  given  in  grain  doses  three  or  four  times  in  the  twenty-four 
Antispasmodics  also  may  be  advantageously  used  in  these  cases, 
cially  ehloroibrni  (internally)  and  camphor.    The  local  trcatmi 
sists  chiefly  in  keeping  the  part  warm,  by  wrapping  it  in  cotton- wj 
or  wool ;  if  there  be  much  fetor,  charcoal  poultices  may  be  snbsl 
or  cloths  wet  with  a  solution  of  permanganate  of  potass  a.     Th( 
tion  of  amputation  in  senile  gangrene  has  already  been  referred^ 
page  92. 

Bed-sores* — These  may  occur  in  any  case  in  which  a  patient  i 
filled  to  bed  for  a  considerable  period,  simply  from  the  long-coD 
pressure — ^just  as  similar  excoriations  and  sloughs  may  result  frol 
use  of  a  badly-padded  splint  The  worst  forms  of  bed-sore  are,  how^ 
seen  in  patients  whose  general  powers  of  nutrition  are  impaired  by 
vious  illness  (as  in  typhoid  fever),  or  who,  from  spinal  injury,  are  tol 
unable  to  vary  their  position*  In  such  cases,  it  is  not  infrequent  fo: 
slough  to  extend  so  deeply  as  to  involve  the  sacrum,  or  any  other  1 
that  is  exposed  to  pressure,  or  even,  in  some  instances,  to  lay  o|>cil 
vertebral  canal.  The  pain  attending  bed-sores  is  usually  very  j 
though,  in  cases  of  spinal  injury,  the  patient  may  be  unaware  ol 
existence.  The  formutiou  of  bed-sores  may  commonly  be  prGvenf 
the  use  of  a  water-mattress,  or  of  soft  pillows,  the  parts  bein^ 
scrupulously  clean,  frequently  bathed  with  stimulating  and  astrii 
lotions,  and  protected  by  the  application  of  collodion,  6oap*[>Iastej 


d 


HOSPITAL   GANGRENE. 


389 


lire  plaster;  Prof.  Brown-S^quard  recommends  the  alternate  appH- 
I  of  ice  and  hot  poultio^s.    If  a  bed-sore  ha\^e  actually  formed,  the 
ttioD  of  the  slough  may  be  hastened  by  the  use  of  yeast  or  porter 
llice§,  the  ulcer  which  is  left  being  subsequently  dressed  with  resin 
[oente,  or  some  similar  application;  the  part  must  be  entirely  freed  from 
«are,  and  the  patient's  general  health  improved  by  the  administra- 
I  of  concentrated  food^  tonics,  and  stimulants-     In  obstinate  cases, 
imMkj  ftometiraes  be  promoted  by  the  application  of  the  galvanic 
Bed-sores  may  occasionally  prove  fatal,  by  involving  important 
I  (as  the  membranes  of  the  spinal  cord),  by  leading  to  hemor- 
^1^  gradually  exhausting  the  patient,  or  by  the  induction  of  py* 


Gangrenous  Stomatitis,  also  called  Gangrmna  Oris^Cancrum  OrUj 
ad  Soma^  is  an  affection  of  childhood,  coming  on  after  the  various 
nptive  fevers,  especially  measles — a  somewhat  similar  affection  some- 
occurring  in   adults  after  typhus.     Gangrenous  stomatitis  has 
I  atlribut-ed  to  the  abuse  of  mercury,  and  this  drug,  if  improperly 
'  nhihited,  may  of  course  be  one  source  of  depression,  in  addition  to  tlie 
debilitating  effects  of  illness,  deprivation  of  food,  etc.     That  there  is, 
■*  owever,  any  direct  causal  connection  between  the  use  of  mercur\'^  and 
bis  disease,  is,  I  think,  at  least  not  proved*     The  first  symptom  of 
op^oaa  stomatitis  is  usually  a  dusky  red  swelling  of  the  cheek,  which 
\  fiUff  and  shining.     Careful  examination  will  now  show  a  slough- 
JliJccr  on  the  inside  of  the  cheek,  extending  to  the  adjacent  gum,  and 
Idiaell&iging  fetid,  ill-formed  pus,  which,  mingled  with  saliva,  constantly 
I  dlilibica  fh>m  the  mouth.    As  the  disease  progresses,  a  gangrenous  spot 
p1»P*w»  on  the  cheek,  the  whole  thickness  of  the  part  being  finally 
iD'olteii,  and  perforation   of  the  check,  with  denudation  and  perhaps 
necrostji  of  the  alveoli,  resulting.    The  constitutional  symptoms  arc  of  a 
*ypbo«|  character,  coma  sometimes    supervening  before   death,  which 
**y  occur  at  almost  any  period  of  the  disease.    The  freatmeni  consists 
^  crerting  the  cheek  (the  patient  being  anfcsthetized),  and  thoroughly 
^terixing  the  whole  ulcerated  surface  with  strong  nitric  acid.     One 
I     **<*foogb  cauterization  is  usually  sufficient,  though  the  case  must  be 
^^hed,  and  a  second  or  third  application  made  if  necessary.     The 
^Qtli  should  be  frequently  syringed  with  detergent  and  disinfectant 
^j^^liei,  such  as  a  solution  of  the  i>ermangaiiate  or  chlorate  of  potassa, 
l^^f  borax,  and  the  general  health  sustained  by  the  frequent  adminia- 
Jj^^^^  of  concentrated  food  and  stimulus.     The  deformity  left  after 
itmatton  may  subsequently  require  a  plastic  operation  for  its  cure, 

^oma  Pudendl, — This  grave  affection,  which  seems  to  be  conSncd 

children,  is  very  analogous  to  the  preceding,  and  usually 

tile  mucous  or  submucous  tissues  of  the  generative  organs, 

aecording  to  Holmes,  it  sometimes  begins  in  the  fold  of  the 

The  treaimenf  consists  in  early  and  thorough  cauterization,  and 

Ibf  adoption  of  measures  to  sustain  the  patient's  strength.     Death 

oocora  very  suddenly,  after  the  apparent  establishment  of 

noe. 

Hospital  Gangrene. — This  affection,  which  has  received  a  great 
-.^^i»ty  of  names,  such  as  Sloughing  Phagedaena^  Pulpy  Gangrene^  Putrid 
^^^tneraiion ,  Tranniatic  TyphuB^  Pourriture  d' Hopital^  etc.,  is  occasion- 

I|iDct  with  as  a  sporadic  disease,  but  has  attracted  most  attention  when 
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prevailing  epidemically  or   endemic  ally  in  hospitats,  especially  i 
large  numbers  of  woujailed  men  are  erowtled  together,  as  in  id 
hospitals  in  the  neighborhood  of  a  battie-fleld*     It  has  been  studk 
a  great  many  writers,  among   whom   may  be  particulnrly  meati 
Pouteau,  La  Motte,   Ollivier,   Deli^ech,  L^^'gouest,    RoUo,  Bladq 
Boggie,   Henuen,  Ballingull,  Thomson,  Gntbrie,  and  Macleod.    B 
aJso  been  abl}^  in\'estigated  hy  many  Amertean  surgeons,  who  had  i| 
Opportunities  for  its  study  during  the  late  war,  and  an  elaborate 
graph  on  the  subject  has  been  contributed  by  Prof.  Joseph  Joi 
New  Orleans,  to  the  Memoirs  of  the  U.  S.  Sanitary  Commission 
characters  of  hospital  gangrene  vary  in  different  epidemics.     TI 
jority  of  observers  have  found  the  local  to  precede  the  constit 
symptoms,  and  lienco  have  regarded  the  disease  as  a  strictly  local 
tiou;  while  in  other  instances,  equally  careful  observers  have  foi 
stitutional  disturbance,  headache,  furred  tongue,  etc,  to  precedl 
local  changes  in  the  wound  by  an  interval  of  from  one  to  three 
Hospital  gangrene  is  undoubtedly  rontafjioifs^^  having  been  dev€ 
by  direct  inoculation,  as  well  as  through  the  medium  of  instrul 
and  sponges;   the  exceptional  cases,  in  which  one  of  two  cont^i 
wounds,  in  the  same  patient,  suffered  from  the  disease,  while  the 
escaped,  merely  prove  that  in  those  instances  the  affection  was  no! 
inoculable.     While,  however,  hospital  gangrene  is  usually  transi 
by  contagion,  it  may  probal4y  also  originate  de  novo,  as  the  rel 
overcrowding,  bad  ventilation,  etc. 

Two  forms  of  hospital  gangrene  raaj^  be  recognized,  but  the  d 
between  tliem  is  one  of  degree  rather  than  of  kind.  For  the  da 
ment  of  either,  the  presence  of  a  wound  is  probably  necessary,  l1 
this  wound  may  be  of  the  most  trivial  character,  as  the  sting  of  an  ii 
the  prick  of  a  lancet,  or  even  the  scratch  of  a  finger-nail.  A  dep! 
or  depraved  state  of  tlie  system  does  not  appear  to  be  at  all 
for  the  development  of  the  disease,  though  it  may  very  probably 
vate  the  intensity  of  the  affection  wh^en  it  occurs.  The  followii 
scription,  taken  from  Guthrie,  gives  a  vivid  picture  of  the  loorat /o 
hospital  gangrene.  The  wound  thus  attacked  *' presents  a  horrili 
pect  after  the  first  forty-eight  hours.  The  whole  surface  has  beco 
a  dark-red  color,  of  a  ragged  appearance,  with  blood  partly  coaga 
and  apparently  half  putrid,  aclhering  at  every  poinU  The  edg< 
everted,  the  cuticle  separating  from  half  to  three-quarters  of  j 
around,  with  a  concentric  circle  of  inflammation  extending  an 

*  Br.  W.  Thomson  examined  microscopically  the  discharges,  in  several 
hospital  f^ans^ri'iti^  wldch  occurred  at  Douglas  Hospital  (hiniij;  the  late  v^ar» 
view  of  detenu  hit  11  j[^  the  presence  orab&ence  offniijun.  which  it  waa  suppoaed 
l:ie  tht'  *«ource  ofcontai^on.  ''  No  fuagi  were  found.  The  discharge  consisted 
granukr  maltt^r,  mid  debriB,    The  connective  tissue  seemed  to  have  been  broki 
mto  imrecogni^bk'  granular  niuteriuL     The  filiroiis  tissue  was  fioflened  and 
teased  out.  and  in  the  muijrulfir  tissue  the  atriated  ftppcarance  wojs  lost  heU 
fibrous,     No  evidence  of  textural  growth  was  found  in  the  discharges,  aUtioi 
'piled-up'  and  lldckened  margins  of  the  ulcers  would  probably  reveaU  on 
nation,  a  nmlti  plica  tiou  of  the  conaectiTe  tiasue  corpuscles,  a°  v'^^ruu^  in  {^ 
group  of  cases  lU  Annapolis,  Md.,  by  Assistant  Surgeon  ^^  i    U 

(Am.  Journ.  of  Me(t.  Scitnces,  Apnl/l864,  p.  393.)  By  mu  r  ^  xaml 
Prof.  Joseph  .toiiea  has  discovered  numerous  animalcules,  as  well  as  vflj 
organisms,  in  the  j^angrenous  matter  of  hospital  gftng:rene,  but  has  been  un 
establish  any  relation  between  the  cause  of  tlie  disease  and  the  nature  and  clw 
of  these  organisms,  which  have  been  absent  in  the  most  t*xiensive  gaogrcmfl 
excluded  from  the  atmosphere  by  sound  akin,  [See  U*  8,  Samtary  Cotm 
M^ffwirs  (Surgical),  vol.  ii.  p.  206.] 
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two  beyond  it;  the  limb  is  usually  swollen  for  some  distance,  of  a 
shining  white  color,  and  not  peculiarly  sensible  except  in  spots,  the 
whole  of  it  being  perhaps  cedematous  or  pasty.  The  pain  is  burning, 
and  unbearable'  in  the  part  itself,  while  the  extension  of  the  disease, 
generally  in  a  circular  direction,  may  be  marked  from  hour  to  hour ;  so 
that  in  from  another  twenty-four  to  forty-eight  hours,  nearly  the  whole 
of  the  calf  of  the  leg,  or  the  muscles  of  the  buttock,  or  even  of  the 
wall  of  the  abdomen,  may  disappear,  leaving  a  deep,  great  hollow, 
or  hiatus,  of  the  most  destructive  character,  exhaling  a  peculiar  stench, 
which  can  never  be  mistaken,  and  spreading  with  a  rapidity  quite  awful 
to  contemplate.  The  great  nerves  and  arteries  appear  to  resist  its 
influence  longer  than  the  muscular  structures,  but  these  at  last  j^ield; 
the  largest  nerves  are  destroyed,  and  the  arteries  give  way,  frequently 
dosing  the  scene,  after  repeated  hemorrhages,  by  one  which  proves  the 
last  solace  of  the  unfortunate  sufferer.  .  .  .  The  extension  of  this  dis- 
ease is,  in  the  first  instance,  through  the  medium  of  the  cellular  structure 
of  the  body.  The  skin  is  undermined  and  falls  in ;  or  a  painful  red, 
and  soon  black,  patch,  or  spot,  is  perceived  at  some  distance  from  the 
original  mischief,  preparatory  to  the  whole  becoming  one  mass  of  putri- 
dity, while  the  sufferings  of  the  patient  are  extreme."  This  worst  form 
of  hospital  gangrene  is,  happily,  comparatively  rare  at  the  present  daj'. 
In  the  milder  form^  the  whole  course  of  the  affection  is  more  chronic, 
Oiusidg  less  destruction  of  tissue,  and  accompanied  with  comparatively 
little  constitutional  disturbance.  The  general  characters  of  the  wound 
ve  the  same,  especially  the  circular  shape,  and  cup-like  excavation  or 
Wooped-out  appearance  of  the  ulcer.  There  is  less  eversion  and  under- 
pining  of  the  skin,  less  cedema  and  pain,  and  the  surface  of  the  wound 
18  covered  with  a  pulpy,  ash-dolored  slough,  instead  of  the  putrid  clots 
described  in  Guthrie's  vivid  account.  The  const  it  utional  symptoms  of 
kospital  gangrene  may  at  first  present  a  somewhat  sthenic  type,  but 
^pidly  change  into  those  of  a  profoundly  typhoid  and  adynamic  condi- 
tion, the  patient  indeed  presenting  much  the  appearance  of  one  suffering 
from  typhus  fever. 

The  mortality  from  hospital  gangrene  has  varied  in  different  epidemics. 
Daring  the  Peninsular  campaign,  the  death-rate,  according  to  Guthrie, 
Was  20  to  40  per  cent.,  the  general  average  being  about  1  death  in  3 
cases  attacked.  In  the  Crimean  war,  the  mortality  in  uncomplicated  cases 
Was  mnch  less,  while  in  the  experience  of  our  own  surgeons,  during  the 
late  war,  the  number  of  deaths  was  comparatively  very  small.  The  causes 
of  death ^  according  to  Prof.  Jones,  may  be  classified  as  (1)  progressive 
exhanstion,  (2)  hemorrhage,  (3)  entrance  of  air  into  veins,  (4)  opening 
of  large  joints,  (5)  formation  of  bed-sores  which  subsequently  become 
gangrenous,  (6)  diarrhoea,  (7)  subcutaneous  disorganization  of  tissues 
around  the  original  wound,  (8)  mortification  of  internal  organs,  (9) 
direct  implication  of  vital  parts,  (10)  pj-semia,  (11)  phlebitis,  (12)  profuse 
Bopparation,  necrosis,  etc. 

In  the  treatment  of  hospital  gangrene,  it  is  very  important  to  secure 
good  ventilation  and  to  enforce  the  utmost  cleanliness.  Affected  pa- 
tients should  be  at  once  segregated  (if  possible)  from  others,  and,  if  it 
were  practicable,  it  would  be  better  that  each  person  attacked  should  be 
placed  in  a  separate  apartment  or  tent.  It  is,  indeed,  probable  that  a 
certain  number  of  the  milder  cases  would  get  well  under  simple  hygienic 
treatment,  and  the  risks  of  exposure  are  much  less  than  those  of  over- 
^owding;  as  a  German  surgeon  (Prof.  Jiingken)  has  somewhat  quaintly 
pat  it,  ^^It  is,  after  all,  better  that  the  patient  should  shiver  a  little  in  a 


occasional ly  successful  The  oil  of  furpcntine  is  highly  re< 
by  Prof.  Bartholow.  Most  surgeons  are  now  agreed  as  to  th 
of  thoroughly  cauterizlEig  the  entire  surface  of  the  wom 
oftener  if  necessary;  anil  to  insure  thorough  cauterization,  it  I 
first  to  remove  all  the  adherent  slough  with  forceps  and  9 
lowed  by  rouo;h  sponging.  The  varieties  of  caustic  most  I 
upon  arc,  I  think,  nilriv  arid^  bromine^  and  a  strong  solution 
manganafe  of  polassa.  Tlie  latter  article  is  that  which  I  ] 
employed,  in  the  proportion  of  5J  to  fjj  of  water,  and  I  hal 
5^et,  been  disappointed  in  its  effect;  it  is  but  just,  however,  t€ 
have  not  had  occasion  to  tr^^  it  in  any  cases  of  the  worst  foj 
arc  described  by  Guthrie*  The  permanganate  has  been  favoral 
upon  by  Prof.  Jackson,  Dr*  Ilinkle,  Dr,  Leavitt,  and  othc 
acid  seems  to  be  generally  preferred  by  British  surgeons,  ail 
mended  by  Prof.  Jones,  and  b}^  the  authors  of  the  "Manual  t 
Surgery,  prepared  for  the  use  of  the  Confederate  States  Al 
the  hoi  iron  Beema  to  be  preferred  by  the  French;  the  latter 
would  probably  be  the  best  in  cases  attended  with  hemorrhage* 
the  merits  of  which  were  first  announced,  during  our  war,  b 
smith,  has  been  most  favorably  reported  opoo  liy  Drs.  Post^ 
Thomson,  Herr,  and  many  others,  and  seems,  from  the  pub 
TOony  in  its  favor,  to  be,  upon  the  whole,  the  best  caustic  wt 
been  proposed  for  these  cases.  The  wound  having  beea 
cleansed,  the  bromine  may  be  applied  tin  diluted,  or  in  sol  u  tic 
mide  of  potassium,  by  means  of  a  camers-hair  brush,  or  a  spol 
attached  to  a  stick,  or  by  means  of  a  glass  pipette  or  syrii 
application  is  very  painful,  the  patient  should  l)e  first  broughi 
influence  of  ether  or  chloroform.  Bromine  has  also  been  used 
of  vapor  (the  surface  to  be  acted  upon  being  protected  with  dt 
which  is  placed  a  cloth  dipped  in  pure  bromine,  and  the  wh 
with  oiled  silk),  and  by  means  of  lajpodertnic  injection  at  1 
fereuce  of  the  sore.  (Sec  Dr.  Brinton's  Report  to  Surgeon-Gen 
^Journ,  of  Med.  S«ewcei«,  July,  18G3,  p.  StS.)  The  bromine  1 
lucing  an  eschar,  upon  the  separation  of  which  the  wound  i 
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U. S.  PharmacopoBia,  maybe  given  in  five-drop  doses,  with  opium  and  oil 
of  turpentine^  every  three  or  four  hoars,  as  is  done  in  cases  of  typhoid  and 
^has  fever.  Opium  is,  of  all  single  remedies,  the  most  useful  in  this 
affection :  it  may  be  given  quite  freely,  and  a  case  is  reported  by  Pick, 
in  which  gradually  increasing  quantities  of  laudanum  were  administered 
for  fifteen  days,  the  patient  taking  at  the  last  nearly  half  an  ounce  in 
the  twenty-four  hours.  Quinia  and  iron  (especially  in  the  form  of  the 
moriated  tincture),  are  particularly  valuable  in  the  later,  though  they 
may  be  required  in  the  earlier,  stages  of  the  disease.  The  diei  should 
consist  of  nutritious  but  easily  digestible  articles  of  food,  such  as  milk 
and  beef-essence,  and  on  the  first  manifestation  of  adynamic  symptoms, 
alcoholic  stimulants  should  be  freely  administered. 

Amputation  maybe  occasionally  rendered  necessary  b}' the  occurrence 
of  nncontrollable  hemorrhage,  from  a  wound  which  has  been  attacked  by 
Itospital  gangrene,  or  the  same  measure  may  be  required  at  a  later 
period,  on  account  of  the  extensive  destruction  of  tissue,  involving, 
perhaps,  bones  and  joints,  as  well  as  the  more  superficial  structures  of 
the  part. 

It  is  said  that  hospital  gangrene  may  occur  as  an  idiopathic  affection^ 
open  an  unbroken  surface,  the  disease  then  beginning  as  a  vesicle  sur- 
rounded by  a  dusky  areola,  the  vesicle  ultimately  breaking,  and  leaving 
*  slough,  upon  the  separation  of  which  the  characteristic  appearances 
of  the  affection  are  manifested:  these  idiopathic  cases  are,  however,  at 
feast,  extremely  rare,  and  in  those  which  have  been  reported,  it  may 
^  fairly  doubted  whether  some  excoriation  may  not  in  fact  have  existed, 
^ongh  so  slight  as  to  have  escaped  observation. 

Vuninole  or  Boil. — This  very  common  affection  consists  of  a  local- 
ised inflammation  of  the  skin  and  subcutaneous  areolar  tissue,  almost 
^>i^ariably  running  on  to  suppuration,  and  attended  by  the  formation 
^t  a  small  central  slough,  which  is  popularly  called  the  core.    Boils 
""^ay  occur  at  any  age,  and  in  any  part  of  the  body;  they  are,  however, 
'i^ost  common  in  youth,  and  are  generally  seen  on  the  nucha,  back,  or 
Slxiteal  region.    They  are  often  multiple,  frequently  come  out  in  succes- 
•We  crops,  and  occasionally  occur  epidemically — those  who  are  affected 
^^ing  usually  in  a  depressed  state  of  health.   The  affection,  though  very 
I^inftil  and  annoying,  is  not  commonly  attended  with  danger.    The  treat- 
^*^€iU  consists  in  improving  the  general  health  by  attention  to  the  state 
^^  the  secretions,  and  by  the  administration  of  tonics,  especially  quinia^ 
*^  the  patient  be  debilitated.     Yeast  is  a  favorite  domestic  remedy.    Ar- 
^^nic  is  sometimes  of  benefit,  given  in  small  doses,  and  continued  for  a 
^^nsiderable  period.  The  liq.pota88«  has  been  similarly  used  with  advan- 
^%ge,  and  the  celebrated  John  Hunter,  who  suffered  much  from  boils, 
^eclared  that  he  had  cured  himself  by  taking  the  carbonate  of  soda. 
^be  local  treatment  should  vary  with  the  circumstances  of  the  case.     If 
^he  boil  be  not  very  painful,  it  should  be  left  to  open  of  itself,  being 
t^olticed,  or  simply  protected  by  means  of  the  ceratum  saponis,  spread 
^pon  a  piece  of  soft  buckskin  or  wash-leather.    There  is  some  reason  to 
\)elieve  that  boils  are  less  apt  to  recur  if  left  to  themselves,  than  if  too 
actively  treated.    If,  however,  the  patient  be  in  great  pain,  with  much 
t»n8titutional  disturbance,  the  surgeon  should  not  hesitate  to  make  a 
tree  single  or  crucial  incision,  the  case  being  afterwards  treated  as  one 
of  abscess.    It  is  sometimes,  though  very  seldom,  possible  to  abort  a 
boil  by  purging,  and  by  the  application  of  tincture  of  iodine,  or  by 
toucbing  the  vesicle  which  usually  marks  the  point  of  central  slough, 
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T^ith  lunar  caustic,  a  solution  of  corrosive  sublimate,  or  the  strong  liqnoi 
ammoniae. 

Anthrax  or  Carbuncle. — A  carbuncle  may  be  regarded  as  an  ag^ 
gravated  form  of  boil.  It  usually  begins  as  a  vesicle,  surrounded  bj 
an  indurated  dusky  areola.  The  subcutaneous  tissue  sloughs  at  aa 
early  period,  giving  the  part  a  peculiar  boggy  feel,  before  the  skin  itseU 
gives  way.  The  skin  may  slough  merely  beneath  the  central  vesiclA| 
but,  if  the  carbuncle  be  large,  numerous  apertures  will  be  formed,  a^ 
ranged  in  a  cribriform  manner.  The  carbuncle  continues  to  spread, 
reaching  its  height  in  from  three  to  eight  days,  and  accompanied,  whik 
it  is  extending,  with  great  pain  and  constitutional  disturbance.  Tin 
average  diameter  of  carbuncles  is  two  or  three  inches,  though  in  soma 
instances  they  attain  a  very  much  larger  size.  Mr.  Paget  mentions  a 
case  in  a  man  aged  eighty,  in  which  the  carbuncle  measured  fourteen  by 
nine  inches.  Carbuncles  are  usually  met  with  on  the  back  of  the  nedk 
or  between  the  shoulders,  but  may  occur  in  any  portion  of  the  body; 
They  arc  most  frequent  in  the  male  sex  and  in  persons  in  advanced  life. 
The  causes  of  carbuncle  are  obscure.  The  affection  is  usually  met  with 
in  those  who  are  enfeebled  by  age,  or  worn  down  by  overwork  or  priv» 
tion,  and  is  sometimes  associated  with  visceral  disease,  particularly 
affections  of  the  kidneys,  or  diabetes.  The  prognosis  should  always  be 
guarded;  though  the  large  minority  of  cases  recover,  the  disease  it 
always  serious.  Death  may  occur  from  the  extension  of  inflammation 
to  an  impoi*tant  organ,  as  the  brain  or  peritoneum,  from  visceral  compile 
cation,  from  simple  exhaustion,  or  from  the  development  of  erysipdafl 
or  pyffimia. 

Treatment — If  the  sufgeon  be  called  at  an  early  stage,  it  may  be 
possible  to  abort  the  disease,  by  opening  the  central  vesicle  and  applying 
some  caustic  agent,  such  as  the  nitrate  of  silver,  the  Vienna  paste,  or  a 
strong  solution  of  the  permanganate  of  potassa;  or,  the  plan  proposed 
by  Dr.  Physick  might  be  resorted  to,  and  a  blister  applied  over  the  whole 
inflamed  surface.  It  usually  happens,  however,  that  the  case  is  first  seen 
when  the  bogginess  and  cribriform  ulceration  show  that  sloughing  of  the 
areolar  tissue  has  already  occurred.  Under  these  circumstances,  it  is 
commonly  advised  to  make  crucial  or  radiating  incisions,  deep  and  free, 
so  as  to  include  the  healthy  tissue  beyond  the  utmost  limits  of  the  dis- 
ease. Other  surgeons  make  subcutaneous  incisions ;  while  others  again 
rely  upon  the  use  of  caustics,  applying  these  either  to  the  surface,  to 
the  incision  wounds  (when  these  are  made),  or  around  the  circumference 
of  the  carbuncle,  in  the  form  of  caustic  arrows  (cauterisation  en  Jliches), 
It  is  not  proved,  however,  that  any  of  these  methods  are  effective,  eithei 
in  limiting  the  extent  of  the  carbuncle,  or  in  shortening  its  duration.  It 
is  possible  that  incision  may,  in  the  early  stage  of  the  disease,  give  relief 
from  pain,  but  it  does  so  at  the  cost  of  considerable  loss  of  blood;  while 
the  healing  of  the  incision  wounds  themselves,  imposes  an  additional  tax 
upon  the  already  overweighted  powers  of  the  patient.  In  most  cases  it 
will  be  found  suflScient  to  cover  the  carbuncle  with  a  piece  of  leather  oi 
thick  kid,  spread  with  lead  plaster  or  soap  cerate,  a  central  aperture 
being  left  for  the  escape  of  the  slough.  Another  plan,  which  I  have 
found  very  useful,  is  to  apply  pressure,  as  suggested  by  O'Ferral,  by 
means  of  strips  of  adhesive  plaster,  beginning  at  the  circumference  and 
laid  on  concentrically,  until  all  except  the  central  portion  is  covered.  A 
poultice  may  be  applied  over  all  if  there  be  much  pain,  or  the  ulcerated 
centre  of  the  carbuncle  may  be  simply  dressed  with  wet  lint.     The 
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extnision  of  the  slongh  is  much  assisted  by  the  concentric  pressure 
(which  is  not  at  all  painful),  and  may  be  Airther  aided  by  the  use  of 
forceps  and  scissors.  When  the  slough  has  come  away,  the  resulting 
uker  should  be  treated  upon  general  principles. 

^  The  conatitulional  treatment  is  equally  simple.  In  the  milder  cases  a 
UtUe  opium  may  be  required  as  an  anodyne,  and,  if  there  be  constipa- 
tion, the  bowels  should  be  relieved  by  a  mild  laxative.  Should  the 
tongue  be  dry  and  covered  with  a  brownish  fur,  muriatic  acid,  in  combi- 
nation with  laudanum  and  oil  of  turpentine,  may  be  usefully  adminis- 
tered. At  a  later  period,  quinia  and  the  tinct.  ferri  chloridi  will  come 
into  play,  while  at  any  stage,  if  there  be  delirium  or  other  nervous  com- 
plication, camphor  and  ammonia  may  be  given  with  advantage.  The 
diet  should,  as  a  rule,  be  mild,  but  nutritious,  consisting  of  such  articles 
aimilk,  beef-essence,  soft-boiled  eggs,  etc.  Alcoholic  stimulus,  though 
not  necessary  in  every  case,  will  usually  prove  a  serviceable  adjunct  to 
tieatment,  and  is  often  imperatively  demanded,  especially  in  the  later 
itages  of  the  affection. 

Facial  Carbuncle. — Under  this  name  is  described,  by  British  sur- 
geons, a  malignant  carbnnculous  affection,  which  attacks  chiefly  the  lips, 
and  which  presents  some  analogous  features  to  the  disease  known  in 
France  ancf  in  this  country  as  malignant  pustule.^  The  affection  is  a 
very  painful  one,  and  frequently  proves  fatal,  through  the  development 
of  pyaemia.  The  treatment  consists  in  the  administration  of  stimulants, 
and  of  large  doses  of  quinia.  Local  measures  are  of  but  secondary 
importance,  but  an  incision  may  be  required  to  relieve  tension  and  allow 
tbeexit  of  sloughs. 

Malignant  Pustule  (Pustule  Maligne,  Gharbon).— This  affec- 
tion is  usually  communicated  b}*^  inoculation,  from  direct  contact  with 
the  blood  or  other  fluids  derived  from  diseased  animals,  as  from  horned 
cattle  affected  with  the  murrain ^  or  from  septic  material  conveyed  by 
ffiea,  and  is  said  to  have  occasionally  resulted  from  eating  the  flesh  of 
eoch  animals,  or  even  to  have  been  transmitted  through  the  medium  of 
the  atmosphere.  The  affection  begins  a  day  or  two  after  inoculation,  as 
w  itching  red  spot  followed  by  a  vesicle,  which  bursting  leaves  a  dry 
hrovnish  eschar.  A  fresh  crop  of  vesicles  next  appears  around  the 
doQgh,  and  the  subcutaneous  tissue  becomes  involved,  forming  a  hard 
•Welling  to  which  the  French  give  the  name  of  Bouton  or  Tumeur  Char- 
^nneuHe,  The  neighboring  lymphatic  glands  often  become  secondarily 
faiilanied.  There  is  a  good  deal  of  fever,  and  of  constitutional  disturbance, 
the  patient,  in  unfavorable  cases,  rapidly  sinking  into  a  typhoid  state, 
•ihI  dying  with  the  ordinary  signs  of  blood-poisoning.  The  affection  is 
Hid  by  Prof.  Gross  and  other  American  writers,  to  be  intensely  painful, 
hot  Bourgeois  (one  of  the  latest  French  authorities  on  the  subject) 
•peaks  of  the  absence  of  pain  as  a  prominent  characteristic.  The  dis- 
ease may  be  distinguished  from  carbuncle,  by  the  fact  of  its  beginning 
in  the  skin  and  only  involving  the  subcutaneous  tissues  at  a  later  period, 
Uid  by  the  almost  complete  absence  of  suppuration.    The  treatment 

'  M.  Reverdin  maintains,  in  an  elaborate  memoir  published  in  the  Arehites  Oen- 
iroki  de  Medecine  for  June,  July,  and  August,  1870,  that  the  gravity  of  carbuncles 
of  the  face,  and  particularly  of  the  lips,  is  solely  due  to  the  frequent  occurrence  of 
phlebitis,  which  may  cause  death  by  the  inflammation  spreading  to  the  sinuses  of 
the  dnra  mater,  or  by  the  development  of  pyaemia.  He  regards  the  aflbetion  as 
totally  distinct  from  malignant  pustde,  and  recommends  early  and  free  incisions. 


896  EBYSIPELAS. 

consists  in  thoroagh  cauterization  with  caustic  potassa,  either  with  or 
without  previous  scarification,  according  to  the  progress  which  the  dis- 
ease has  made  when  first  seen ;  Prof.  Gross  recommends  total  excision. 
The  constitutional  treatment  consists  in  the  administration  of  concen- 
trated food  and  stimulus,  with  tonics,  especially  quinia,  and  the  mineral 
acids. 

Other  Gangrenous  Aflfbotions. — Various  forms  of  gangrene  are 
occasionally  met  with,  which  cannot  be  referred  to  any  of  the  diseases 
above  described.  Under  the  name  of  While  Gangrene  of  the  Skin,  is 
described  by  Quesnay,  Brodie,  and  others,  a  form  of  dry  gangrene,  in 
which  successive  patches  in  various  parts  of  the  body,  especially  the 
neck,  arms,  and  back,  undergo  mortification,  preserving  at  first  their 
white  color,  but  becoming  subsequently  horny  and  straw-colored,  and 
showing,  in  the  form  of  red  streaks,  the  capillaries  filled  with  coagulated 
blood.  After  the  separation  of  the  sloughs,  the  ulcers  heal  without  dif- 
ficulty. Quesnay  states  that  this  form  of  gangrene  is  due  either  to  arte* 
rial  obstruction,  or  to  compression  or  paralysis  of  the  nerves  of  the 
part.  The  treatment,  according  to  Brodie,  is  rather  unsatisfinctory.  In 
one  case,  in  which  the  disease  was  associated  with  irregular  menstruation, 
the  sulphate  of  copper  was  given  with  advantage.  Tonics  would  seem 
to  be  usually  indicated,  and  when,  as  in  one  of  Brodie's  cases,  and  in 
one  quoted  by  Quesnay  from  De  La  Peyronie,  the  disease  succeeds  an 
affection  of  the  skin,  arsenic  might  probably  be  advantageously  em- 
ployed. 

A  curious  case  came  under  my  observation  at  Cuyler  Hospital,  in 
which  a  soldier,  noticing  a  pain  fill  pimple  or  pustule  on  the  back  of  his 
hand,  applied  to  the  ^'medical  officer  of  the  day,"  who  ordered  a  flaxseed 
poultice;  the  next  day  the  man  came  to  me  in  great  alarm,  with  a  black 
dry  slough  upon  his  hand,  exactly  the  size  and  the  shape  of  the  cata- 
plasm ;  the  eschar,  which  was  quite  deep,  separated  in  a  few  days,  and 
the  remaining  ulcer  healed  rapidly  under  the  use  of  the  permanganate 
solution. 


CHAPTEE   XXI. 

ERYSIPELAS. 

Ebtsipelas*  is  an  acute  febrile  disease,  attended  by  a  peculiar  form  of 
inflammation,  which  aflects  the  skin,  areolar  tissue,  mucous,  or  serous 
membranes.  It  occurs  as  an  idiopathic  afltection,  or  as  a  complication 
of  a  wound,  being  called  in  the  latter  case  traumatic  erysipelas.  Ex- 
ternal erysipelas,  or  that  which  afl*ects  the  skin  and  connective  tissue, 
is  much  more  common  than  the  internal  variety,  or  that  which  attacks 
the  mucous  and  serous  membranes.  External  erysipelas  may  be  divided 
into  the  simple^  or  cutaneous^  the  phlegmonous,  or  celluio-ctUaneouSj 

1  The  usual  derivation  given  for  this  word  is  from  the  Greek  tfum  (I  draw)  and 
vfXji^  (near);  others,  however,  prefer  to  derive  it  from  ipvdf*;  (red)  and  wix^ui  (skin). 
(See,  upon  this  subject,  a  note  to  Mr.  DeMorgan's  paper  in  Holmei^i  8yiU  of  Sur- 
gery ^  vol.  L,  p.  207.) 
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mud  the  cellular,  or  areolar,  which  is  often  spoken  of  as  diffuse  injlam- 
mation  of  the  areolar  tissue. 

Causes  of  Erysipelas. — These  may  be  divided  into  the  predispos- 
ing and  the  exciting.  Of  the  Predisposing  Causes,  some  relate  to  the 
patient^s  ovm  condition,  and  others  to  the  circumstances  by  which  he 
may  he  surrounded.  Among  the  former  may  be  enumerated  a  depressed 
or  debilitated  state  of  the  system,  resulting  from  any  source,  such  as 
chronic  visceral  disease,  especially  of  the  kidneys  or  liver;  diabetes; 
chronic  diarrhoea  or  dysentery;  deprivation  of  food;  neglect  of  hygienic 
rales;  intemperate  habits;  overwork,  etc.  Any  sudden  source  of  de- 
pression may  act  as  a  predisposing  cause  of  erysipelas;  thus,  in  military 
hospitals,  the  disease  is  often  seen  to  follow  in  the  wake  of  secondary 
hemorrhage.  Among  the  surrounding  circumstances  which  predispose 
to  erysipelas  may  be  mentioned  overcrowding,  bad  ventilation  and  sew- 
erage, and  the  season  of  the  year  and  state  of  the  atmosphere;  it  is  no- 
torious that  erysipelas  is  most  apt  to  occur  during  the  cold,  damp  weather 
vhich  often  prevails  about,  and  after  the  vernal  and  autumnal  equinoxes. 
The  principal  Exciting  Causes  of  erysipelas  are  epidemic  influence,  con- 
tagion, and  the  presence  of  a  wound. 

Symptoms  of  Erysipelas. — 1-  Simple,  or  Cutaneous  Erysipelas. — 
Constitutional  disturbance,  consisting  of  rigors,  headache,  nausea,  and 
fever,  may  precede  the  local  manifestations  for  one  or  two  days,  though 
in  many  instances  the  patient  is  not  conscious  of  any  marked  indisposi- 
tioD,  until  the  appearance  of  the  rash  or  cutaneous  inflammation.  In 
tmLmatic  erysipelas,  the  locality  of  the  rash  will  be  determined  by  the 
position  of  the  wound ;  in  the  idiopathic  variety,  though  the  disease  may 
sppear  on  any  part  of  the  body,  it  is  most  frequently  seen  upon  the  face 
(especially  about  the  nose,  ears,  and  eyelids),  next  upon  the  legs,  and 
nore  rarely  upon  the  trunk.  The  eruption  appears  as  a  red  spot,  rapidly 
spreading  into  a  large  patch  with  pretty  well  defined  margins ;  some- 
what elevated ;  of  a  bright  rosy  hue,  disappearing  under  pressure;  with 
s  smooth,  glazed,  shining  surface,  and  attended  with  a  tingling  and 
homing  sensation.  Except  in  the  mildest  cases,  vesicles  appear  on  the 
^ected  part,  containing  serum,  which  at  first  is  clear,  but  soon  becomes 
turbid,  these  vesicles  eventually  drying  into  brownish  scabs.  The  erup- 
tion of  simple  erysipelas  lasts  (as  a  rule)  but  four  days  in  the  same 
pftrt:  it  may,  however,  spread  to  adjacent  parts,  or  may  break  out  in 
^  entirely  different  region  of  the  body,  the  affection  in  these  cases  con- 
•titoting  respectively  the  erysipelas  ambulans,  and  the  erysipelas  errati- 
cum  of  the  older  writers.  As  the  eruption  fades,  the  swelling  subsides, 
^e  margins  lose  their  definition,  and  the  skin  assumes  a  dry  and  some- 
what wrinkled  appearance.  The  constitutional  symptoms  are  rather 
^gravated  than  diminished  by  the  appearance  of  the  eruption,  the  period 
of  defervescence  usually  coinciding  with  that  of  the  decline  of  the  local 
phenomena. 

2.  Phlegmonous,  or  Cellulo-cutaneous  Erysipelas, — In  this  form  of  the 
ftffection  both  the  local  and  general  symptoms  are  more  marked.  The 
inflammation  involves  the  subcutaneous  connective  tissue  as  well  as  the 
skin,  the  swelling  being  greater,  the  color  darker,  the  vesications  larger, 
snd  the  pain  more  intense  than  in  the  simple  variety.  These  signs 
continue  gradually  increasing  up  to  the  sixth  or  eighth  day,  when  reso- 
lution may  commence,  or,  as  is  very  apt  to  happen,  suppuration  and 
extensive  sloughing  of  the  areolar  tissue  take  place ;  the  parWAuibeing 
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hard  and  toiise,  now  becomes  soft  and  boggy;  the  skin,  at  first fl 
congested,  becomes  pale  in  spots,  and  then  black,  and  quickly^ 
into  a  state  of  moist  gangrene.  The  constitutional  symptoms,  which  U 
appear  in  the  l)eginning  to  be  of  a  somewhat  sthenic  character,  rapi' 
degenerate  into  those  of  a  typhoid  type,  and  death  may  occur  fi 
exhaustion,  hectic,  diarrhoea,  or  pyaemia*  This  form  of  er^  sipelas  is  I 
which  most  often  occurs  in  conuection  with  wounds,  simply  because 
such  cases  the  deeper  planes  of  fascia  are  usually  opened,  and  tb 
posed  to  tjie  influence  of  the  disease. 

Under  the  name  of  o^demaloitis  eryRipelan  is  described  a  modifl 
of  the  phlcgmonoua  form  of  the  disease,  which  is  chiefly  met  withj 
legs,  and  about  the  genital  organs  of  old  or  feeble  persons.     Be 
local  and  general  s3^mptom9  are  less  marked  than  in  ordinary  pbli 
nous  erysipelas,  but  there  is  a  considerable  effusion  of  lymph  and  m 
solid  oedema  sometimes  persisting,  and  giving  the  part  the  app 
of  Scleroderma,  or  Klephantiasis  of  the  Arabs. 

3.  CeRular  Erysipelas  (lh[ftitse  In  flammafion  of  the  Areolar  Tisi 
The  former  name  is  preferable,  as  there  may  he  a  diffuse  inflamn 
of  the  connective  tissue  unconnected  with  the  erysipelatous  intliii 
(see  page  38*^),  In  this  variety  of  the  affectioti  there  is  great  swell 
tension,  and  pain,  but  comparatively  little  redness.  The  diseaseexh 
rapidly  and  widely,  sometimes  from  a  wound,  but  at  other  timp« 
ginning  at  a  distance  from  the  point  of  injury.  Suppuration, 
attended  with  emphysematous  crackling,  occurs  about  the  1' 

or  even  earlier,  and  the  skin  quickly  falls  into  a  state  of  gangrene. 
affection  may  also  attack  the  deep  planes  of  connective  tissue,  as  in 
pelvis  or  anterior  mediastinum.     The  constitutional  symptoms  arc* 
profoundly  typhoid  type,  death  sometimes  occurring  on  the  seoott 
third  day  of  the  disease.  m 

4.  Traumotif  Enji^ipelaii  is  attended  with  changes  in  the  conditH 
the  wound  itself.  The  edges  become  flabby,  and  the  neighboring  t» 
a-dematous,  A  thin  sanious  fluid  replaces  the  ordinary  healtby] 
the  granulations  become  pale  and  shining,  and  the  healing  proces 
arrested;  recent  adhesions  may  even  be  broken  down  and  absorl 
A  sensation  of  weight  and  heat,  with  great  pain,  may  precede  byse^ 
hours  the  development  of  the  characteristic  eruption.  J 

5.  Erysipelas  of  Mhcouh  Membranes. — The  parts  most  usually  fW 
are  the  fauces,  pharynx,  and  larynx.  Beginning  in  the  fauces,  wl 
are  swollen  and  deeply  red,  the  uvula  being  markedly  cedematous, 
disease  ma}'  spread  to  the  larynx,  giving  rise  to  a  croup}'  cough,  dyspi 
aphonia,  and  sometimes  death  from  oedema  of  the  glottis.  At 
period  fatal  consequences  may  result  from  extension  of  the  di« 
tlie  bronchi  or  lungs,  from  sloughing  of  the  part,  or  from  the  develo 
of  pyiTpmia.  This  variety  of  erysipelas  is  considered  peculiarly 
tagious. 

*).  Erysipelas  of  Serous  Membranes* — This  is  chiefly  met  with] 
arachnoid  and  peritoneum,  the  former  being  secondarily  affected  ill 
of  erysipelas  of  the  scalp,  or  of  injuries  in  the  cranial  region,  \ 
latter  in  cases  of  injury  of  the  abdomen  or  pelvis,  or  after  variod 
rations,  such  as  herniotomy,  ovariotomy,  etc.     The  symptoms  ar 
of  inflammation  of  the  affected  parts,  with  the  general  eridenc 
profountily  typhoid  condition. 

Diagnosis  of  Erysipelas. — Simple  erysipelas  may  he  disting 
from  erythema^  by  the  fact  that  the  latter  occurs  in  patches  of 
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size,  which  have  no  particular  tendency  to  spread,  are  not  elevated, 
tnd  are  anaccompanied  by  the  formation  of  vesicles.     The  marked  con- 
stitational  disturbance  also  is  absent  in  erythema.    From  scarlet  fever 
the  diagnosis  may  be  made  by  observing  the  circumscribed  character  of 
the  er}'8ipelatous  eruption,  its  well-defined  margin,  the  tenseness  and 
glazed  appearance  of  the  surface,  and  the  presence  of  vesicles.    There  is 
a  peculiar  inflammation  of  the  skin  which  results  from  contact  with  the 
poison  sumach  (Rhus  radicans,  Rhus  toxicodendron),  which  is  almost 
identical  in  appearance  with  erysipelas ;  the  diagnosis  can  only  be  made 
by  the  history,  and  by  the  invariably  mild  course  of  the  former  affection, 
which,  moreover,  is  not,  I  believe,  contagious.     Phlegmonous  erj^sipelas 
may  be  distinguished  from  ordinary  inflammation,  by  the  greater  extent 
of  aarface  involved,  by  the  absence  of  any  tendency  to  point,  by  the 
rapidity  of  its  course,  and  by  the  asthenic  type  of  the  constitutional 
symptoms.     From  phlebitis^  it  may  be  distinguished  by  the  hard,  cord- 
like condition  of  the  vein,  and  the  absence  of  general  redness  in  that 
ftfl^ion ;  and  from  angeioleucitis^  by  the  fact  that  in  that  disease  the 
'edncss  and  pain  are  confined  to  the  course  of  the  lymphatics  and  their 
neighboring  glands.   Cellular  erysipelas  may  be  distinguished  from  com- 
10011  diffuse  inflammation  of  the  connective  tissue,  by  the  even  greater 
'^pidity  of  the  course  of  the  former  disease,  and  by  the  more  asthenic 
j^pe  of  its  general  symptoms.    Erysipelas  of  the  fauces  or  larynx^  may 
»*  distinguished  from  ordinary  inflammation  of  those  parts,  by  the  dusky 
'^ness  exhibited  in  the  former  affection,  and  by  the  generally  typhoid 
Audition  of  the  patient.    Moreover,  the  manifestation  of  erysipelas  on 
^e  cutaneous  surface  will  usually  throw  light   upon  the  diagnosis. 
From  diphtheria  J  erysipelas  of  the  throat  may  be  distinguished  by  the 
Slater  degree  of  constitutional  disturbance,  and  by  the  absence  of  ex- 
'^dation.     Erysipelas  of  the  arachnoid  or  peritoneum,  can  only  be  dis- 
^Uiguished  from   common  arachnitis  or  peritonitis^  by  the   primarily 
typhoid  character  of  the  constitutional  symptoms  in  the  former  affec- 
tions.   The  presence  of  delirium  is  a  very  frequent  accompaniment  of 
^^ysipelas  of  any  form,  which  affects  the  scalp,  and  must  not  be  considered 
^  in  itself  any  evidence  of  meningeal  complication. 

Prognosis. — The  prognosis,  in  any  case  of  erysipelas,  depends  chiefly 
^])on  the  form  which  the  disease  assumes,  the  locality  of  the  part  attacked, 
^Hd  the  constitutional  condition  of  the  patient.     Simple  erysipelas  is 
Usually  a  mild  affection,  and,  in  the  large  majority  of  instances,  termi- 
^mtcs  in  recovery ;  if,  however,  it  involve  the  scalp,  or  the  abdominal  wall, 
^liere  is  always  a  risk  of  transference  to  the  arachnoid  or  peritoneum ;  if 
"^be  face  be  affected,  it  may  spread  to  the  fauces  or  larynx ;  while,  if  there 
^  serious  visceral  disease,  especially  of  the  kidney,  the  slightest  attack 
^f  erysipelas  is  likely  to  prove  fatal.     Phlegmonous  and  cellular  ery- 
sipelas are  always  very  serious  affections.     In  the  head,  abdomen,  and 
lower  extremities  they  are  particularly  apt  to  prove  fatal,  extensive 
Sloughing  in  the  latter  situation  sometimes  laying  bare  the  bones  aud 
opening  the  articulations.     Faucial  and  laryngeal  erysipelas  sometimes 
prevail  in  an  epidemic  form,  and  have  occasionally,  under  the   name 
t>f  "black  tongue,"  produced  frightful  ravages  in  certain  regions  of  our 
country.     Finally,  erysipelas  in  any  form  is  a  serious  disease  in  new- 
torn  children,  in  very  old  persons,  and  in  women  in  the  puerperal  state. 

Treatment. — A  great  deal  may  be  done  to  prevent  the  development 
''*  spread  of  erysipelas.    For  this  purpose,  hospital  wards,  or  the  apart- 
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ments  occupied  by  sick  or  wounded  persons,  should  be  well  ventilated 
and  scrupulously  clean.  All  excreta  and  soiled  clothing  should  be 
promptly  removed,  and  particular  attention  should  be  given  to  the 
sewerage;  the  presence  of  a  foul  drain  has  not  seldom  proved  the 
starting-point  of  a  local  epidemic  of  erysipelas.  As  the  disease  can  be 
unquestionably  propagated  by  direct  inoculation,  precautions  should  be 
taken  against  the  transference  of  morbid  material  from  one  patient  to 
another.  The  washing  of  wounds  should,  if  possible,  be  effected  with 
a  stream  of  running  water;  if  this  be  impracticable,  each  patient  should, 
at  least,  be  provided  with  his  own  basin  and  sponge;  the  dressings 
should  be  of  such  a  nature  that  they  can  be  frequently  renewed ;  they 
should,  therefore,  be  as  simple  and  as  inexpensive  as  possible.  Disin- 
fectants, such  as  the  chlorine  preparations,  the  permanganate  of  potassa, 
carbolic  acid,  or  bromine,  may  be  placed  in  various  portions  of  the  room, 
or  may  be  employed  in  the  dressings.  Personal  cleanliness  on  the  part 
of  nurses  and  dressers  should  be  rigidly  enforced,  and  the  latter  should 
not  be  allowed  to  come  directly  from  the  post-mortem  or  dissection 
rooms  to  engage  in  their  ward  duties.  The  surgeon  himself  should  ex- 
ercise similar  precautions,  and,  as  there  is  an  undoubted  connection  be- 
tween erysipelas  and  certain  forms  of  puerperal  fever,  should,  while  at- 
tending cases  of  the  former  affection,  if  possible,  temporarily  decline 
engaging  in  obstetric  practice.  On  the  first  appearance  of  a  case  of 
erysipelas  in  a  surgical  ward,  the  affected  patient  should  be  isolated,  and 
disinfectant  measures  resorted  to,  in  order  to  prevent  the  further  spread 
of  the  disease. 

The  Curative  Treatment  of  erysipelas  may  be  divided  into  the  conaiu 
tutional  and  the  local  treatment. 

Constitutional  Treatment. — In  simple^  or  cutaneous  erysipelas^  very 
little  medication  is,  as  a  rule,  required.  If  the  patient,  as  is  usually  the 
case,  be  constipated,  with  a  furred  tongue,  a  mercurial  purge  may  be 
administered.  Emetics  are  often  recommended,  but,  unless  it  be  known 
that  the  stomach  contains  some  irritating  material,  they  are,  I  believe, 
as  unnecessary  as  they  are  disagreeable;  their  reputation  is  probably 
derived  from  their  known  efficiency  in  those  cases  of  erythema  which 
result  directly  from  the  use  of  certain  articles  of  food.  As  a  cathartic, 
two  or  three  grains  of  blue  mass  may  be  given,  to  be  followed,  in  the 
course  of  twenty -four  hours,  by  a  dose  of  castor  oil  or  a  Seidlitz  powder. 
If  there  be  much  heat  of  skin,  neutral  mixture  may  be  given,  combined 
with  camphor-water,  if  the  nervous  symptoms  are  at  all  prominent. 
Anorexia  will  usually  indicate  the  propriety  of  abandoning  solid  food, 
for  which  milk  with  lime-water,  and  beef-essence  may  be  substituted,  in 
small  quantities,  and  at  frequent  intervals.  In  most  cases,  at  least  as 
met  with  in  hospitals,  a  small  quantity  of  alcoholic  stimulus  may  be  ser- 
viceably  directed,  but  there  is  seldom  occasion  to  give  large  quantities, 
four  or  five  fluidounces  of  wine,  or  two  or  three  of  brandy,  in  the  course 
of  the  day,  being  usually  quite  sufficient.  Most  cases  of  cutaneous 
erysipelas  will  run  a  satisfactory  course  under  the  above  simple  mode 
of  treatment.  If,  however,  the  surgeon  wish  to  do  more,  there  can  be 
no  objection  to  giving  the  muriated  tincture  of  iron,  which  is  a  remedy 
of  undoubted  value  in  the  phlegmonous  form  of  the  disease.  The  sul- 
phites and  hyposulphites  have  been  rather  extensively  used  in  erysipelas, 
and  have,  with  some  surgeons,  acquired  a  reputation,  which  is,  1  believe, 
due  more  to  the  natural  tendency  of  this  form  of  the  disease  to  sponta- 
neous recovery,  than  to  any  curative  virtue  of  the  remedies  themselves. 
In  phlegmonous^  and  in  cellular  erysipelas^  the  patient  may  be  pat  at 
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once,  ailer  attention  to  the  state  of  his  bowels,  upon  the  use  of  the  muri- 
ated  tincture  of  iron,  which  must  be  believed,  from  published  experience, 
to  exercise  a  controlling  influence  over  the  course  of  the  disease.  This 
remedy,  which  was  first  brought  prominently  to  the  notice  of  the  profession 
in  1851,  by  Dr.  G.  Hamilton  Bell,  of  Edinburgh,  may  be  giyen  in  large 
doses — as  much  as  twenty  or  thirty  minims — every  three  or  four  hours,  or 
even  every  hour  if  the  urgency  of  the  case  require  it.  Quinia  is  another 
drug  which  may  be  usefully  employed,  particularly  in  the  later  stages 
of  the  disease.  Free  stimulation  may  be  employed  in  these  cases  from 
the  very  outset,  and  as  the  symptoms  assume  more  and  more  a  typhoid 
aspect,  carbonate  of  ammonia  and  oil  of  turpentine  may  be  properly 
added  to  the  remedies  previously  employed.  The  compliccUiom  which 
demand  special  attention,  are  the  supervention  of  arachnitis,  of  perito- 
nitis, or  of  erysipelatous  laryngitis.  In  the  case  of  arachnUis^  benefit 
may  be  expected  from  free  purgation  and  the  use  of  turpentine  enemata. 
If  coma  occur  under  these  circumstances.  Dr.  Copland  recommends  a 
full  dose  of  calomel  and  camphor,  followed  by  an  electuary  of  castor  oil 
and  oil  of  turpentine,  placed  upon  the  back  of  the  tongue,  and  repeated 
from  time  to  time  until  purging  is  begun.  Enemata  may  then  be  used 
as  adjuvants,  and  blisters  applied  to  the  nucha  and  thighs,  as  deriva- 
tives. In  erysipelatous  peritonitis  opium  is  the  remedy  most  to  be  relied 
upon.  If  the  disease  attack  the  air-passages^  the  greatest  risk  is  from 
osdema  of  the  glottis ;  here  (beside  the  local  measures  which  will  be 
presently  alluded  to)  a  cautious  trial  may  be  given  to  antimony  in  com- 
bination with  opium,  the  latter  remedy  serving  to  counteract  the  spas- 
modic tendency,  which  almost  always  exists  in  laryngeal  affections.  If 
the  dyspnoea,  however,  should  increase,  no  time  should  be  lost  in  resort- 
ing to  laryngotomy ;  the  cedema  does  not  extend  below  the  vocal  cords 
in  these  cases,  and  hence  this  operation  is  preferable  to  that  of  opening 
the  trachea. 

2.  Local  Treatment. — The  local  treatment  of  erysipelas  is  almost  as 
important  as  the  constitutional.    Very  various  applications  have  been 
used  in  these  cases,  and  each,  at  least  in  simple  erysipelas,  often  with 
apparent  success.    It  must  not  be  forgotten,  however,  that,  as  pointed 
oat  by  Velpeau,  the  duration  of  the  eruption  in  one  spot  is  limited 
to  four  days,  and  that  in  many  instances  no  other  part  may  become 
affected.   In  this,  as  in  many  other  diseases,  a  knowledge  of  the  natural 
history  of  the  affection  may  tend  to  shake  our  faith  in  the  curative 
];K>wer  of  the  remedies  employed.     With  regard  to  local  applications  in 
erysipelas,  a  good  general  rule  is  given  by  Dr.  Reynolds,  viz.,  to  avoid 
anything  which  shall  expose  the  skin  to  variations  of  temperature,  or 
which  shall  interrupt  its  natural  function.     Hence  cold  applications  and 
oOyor  unctuous  substances  should  not  be  employed.    In  simjAe  or 
cutaneoiLs  erysipelas^  if  the  affected  patch  be  smadl,  it  may  be  sufficient 
to  keep  it  well  dusted  with  rice  flour,  toilet  powder,  oxide  of  zinc,  or 
even  common  wheat  flour.    If  the  patch  be  large,  particularly  if  a  limb 
^  the  part  affected,  and  generally  in  hospital  practice,  it  will  be  better 
^  cover  the  whole  seat  of  eruption  with  carded  cotton,  loosely  applied ; 
the  cotton  excludes  the  atmosphere  and  keeps  the  part  in  a  kind  of  con- 
tinuous vapor  bath.     In  cases  in  which  the  tension  of  the  part  is  very 
iP^at,  and  which  approach,  in  character,  to  the  phlegmonous  form  of  the 
*"*c«»e,  warm  fomentations,  such  as  chamomile  or  hop  poultices,  may  be 
•nhstituted  for  the  simpler  applications.  Various  other  articles  are  recom- 
^nded  by  surgical  writers,  particularly  collodion,  sulphate  of  iron,  tinc- 
*Ore  of  iodine,  and  nitrate  of  silver.  Bromine  in  the  form  of  vapor,  applied 
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as  described  in  speaking  of  hospital  gangrene,  was  somewhat  extenalTely 
used  daring  our  late  war,  and  with  alleged  advantage.  The  nitrate 
of  silver,  which  was  first  recommended  in  this  affection  by  Higginbot- 
tom,  is  used  in  the  form  of  a  very  strong  solution  (one  part  to  three), 
and  is  applied,  after  thoroughly  cleansing  the  part,  ^^  two  or  three  times 
on  the  inflamed  surface  and  beyond  it,  on  the  healthy  skin,  to  the  extent 
of  two  or  three  inches."  Another  plan,  if  an  extremity  is  affected,  is  to 
apply  the  caustic  in  a  broad  band,  entirely  around  the  limb,  a  few  inches 
above  the  seat  of  inflammation.  The  spread  of  the  eruption  certainly 
seems,  in  some  cases,  to  be  arrested  by  the  caustic  application  thus  made, 
but  perhaps  not  oftener  than  it  would  have  been  spontaneously  arrested 
at  the  same  point,  had  the  treatment  not  been  employed.  In  phlegmo- 
nous  erysipelas  more  active  measures  are  required.  In  the  early  stages 
benefit  may  be  derived  from  making  numerous  punctures  with  the  point 
of  a  sharp  lancet,  as  advised  by  Sir  R.  Dobson ;  these  may  be  frequently 
repeated,  and  act  by  relieving  tension  and  promoting  resolution.  If 
these  fail,  or  if  the  case  be  first  seen  at  a  later  stage,  when  the  brawny 
feeling  of  the  surface  indicates  impending  suppuration  of  the  subcutaneous 
areolar  tissue,  incisions^  from  one  to  two  inches  long,  and  two  or  three 
inches  apart,  should  be  made  over  the  inflamed  surface,  in  the  general 
direction  of  the  subjacent  muscular  fibres.  These  incisions,  which 
should  extend  through  the  superficial  fascia,  were  first  popularized  by 
Dr.  Copland  Hutchinson.  They  gape  pretty  widely,  owing  to  the  great 
distension  and  swelling  of  the  part,  their  edges  presenting  a  gelatinous 
appearance  from  the  infiltration  of  serum  and  lymph,  and  soon  breaking 
down  into  pus  mingled  with  shreds  of  disintegrated  tissue.  If  the 
hemorrhage  from  these  incisions  be  troublesome,  they  should  be  stuflTed 
with  scraped  lint  until  the  bleeding  has  ceased.    South  advises  that  the 

incisions  should  be  arranged  in  the  form  of  a  lozenge,  thus   I  .  I  9  the 

greatest  relief  from  tension  being  thus  obtained  with  the  least  destruc- 
tion of  tissue.  At  a  still  later  stage,  when  brawniness  has  given  place 
to  bogginess,  showing  that  sloughing  of  the  subcutaneous  tissues  has 
already  occurred,  free  and  deep  incisions,  three  or  four  inches  long,  may 
be  required,  in  order  to  prevent  gangrene  of  the  skin,  and  to  aflTord  an 
exit  for  sloughs,  the  separation  of  which  may  be  hastened  by  means  of 
forceps  and  scissors.  Warm  fomentations  should  be  constantly  applied, 
and  antiseptics  may  be  freely  used,  not  only  in  the  dressings,  but  in- 
jected among  the  tissues  by  syringing.  When  the  suppuration  is  very 
profuse,  the  fomentation  may  be  omitted,  the  part  being  simply  covered 
with  lint  and  charpie,  tow,  oakum,  or  carded  cotton,  the  now  relaxed 
tissues  being  supported  by  the  gentle  pressure  of  a  bandage.  The  ab- 
scesses, sinuses,  and  ulcers  which  are  left  after  phlegmonous  erysipelas, 
are  to  be  treated  on  the  principles  laid  down  in  the  last  chapter.  CeU 
lular  erysipelas  requires  the  same  local  treatment  as  the  phlegmonous 
form  of  the  disease ;  the  incisions  should  be  made  even  earlier  and  more 
freely  than  in  that  variety,  on  account  of  the  greater  rapidity  with  which 
sloughing  of  the  connective  tissue  occurs  under  these  circumstances. 
In  certain  localities,  as  in  the  orbit,  the  scalp,  and  the  scrotum,  early 
incisions  are  particularly  imperative.  In  the  orbit^  the  incisions  are  to 
be  made  by  everting  the  lids,  and  pushing  the  blade  of  a  lancet  or 
bistoury,  held  flatwise,  through  the  conjunctiva,  between  the  eyeball  and 
orbital  walls ;  in  the  scalp^  crucial  incisions  are  the  most  effective ;  while 
in  the  scrotum^  a  single  free  incision  on  either  side  of  the  raphe  will 
usually  be  all  that  is  necessary. 
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lUnsipetatotis  arachnitis  should  be  met  by  tbe  application  of  cold  to 
■calp — ^tlie  only  form  of  erysipelas,  I  believe,  iu  which  the  use  of 
1  !•  desirable.  Id  erysijielatous peritonitis^  the  whole  abdomen  should 
ered  With  a  warm  hop  poultice.  If  erysipelas  attack  the  faucen^ 
_^^g  solution  of  nitrate  of  silver,  or  the  muriated  tincture  of  iron, 
J  he  freely  applied  with  a  sponge,  or  camel Vhair  brush;  while  in 
rysifKlatous  laryngitis^  before  resorting  to  laryngotomy,  a  trial  should 
8  gitcu  to  free  scarification  of  the  glottis,  and  of  as  much  of  tbe  larynx 
\  can  be  reached,  followed  by  the  inhalation  of  steam,  and  tbe  free 
pplic*tion  of  the  solution  of  nitrate  of  silver  (5j~f5J)-  The  scarifica- 
imay  l»c  eflected  with  a  probe-pointed  curved  bistoury  wrapped  with 
dYe  plaster,  or,  more  conveniently,  with  an  ordinary  hernin-knife. 
"Ithe  jmtient  survive  the  first  risks  of  the  disease,  the  inevitable 
ghiDg  will  require  the  use  of  detergent  gargles  (especially  such  as 
\  chlorine  or  bromine),  to  obviate  the  fetor  and  diminish  the  risk 
'•eeandary  blood-iK>isoning. 

Ida  awe  of  traumatic  t^rt/sipelaa^  if  the  disease  appear  to  originate 
lly  ttom  the  wound,  it  would  be  proper  to  apply  to  the  latter  some 
' diiiiifectant,  such  as  a  solution  of  bromine  with  bromide  of  potassium, 
in  hope  that  the  disease  might  thereby  be,  if  not  arrested^  at  least  favor- 
ably modified  in  its  course* 
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Ptjihu  (in  the  sense  in  which  the  term  is  used  in  this  work)  is  a 

Tfiir  morbid  condition  resulting  from  tbe  absorption  of  septic  mate* 

llbd  usually  accompanied  by  the  formation  of  puriform  collections 

^  ▼trious  tissues  and  organs  of  the  body. 

Viftlmw,  to  whose  labora  wo  are  greatly  indebted  for  our  knowledge 

J^  jMithology  of  this  disease,  distinguishes  several  forms  of  blood- 

flJ^Wiiiag,  which  are  usually  classed  together  as  pytemia,  and  proposes 

wnaiDeJi  Ichorrhmjnia^  Septhmmia^  and  Septic wmia^  for  that  variety 

^Wefc  results  from  the  absorption  of  putrid  material  from  wounds,  and 

J'Wt  teeompanied  by  the  development  of  those  puriform  collections 

lJ«*c*»  tjje  older  surgeons  calletl  "metastatic  abscesses,"  and  the  forma- 

^fi  0/  which  he  believes  to  be  invariably  due  to  plugging  of  the  capil- 

"is  by  fragments  of  disintegrated  venous  coagula.     A  similar 

is  made  by  many  of  the  most  eminent  French  surgeons,  who 

ttiate  between  what  they  call  purulent  and  putrid  infection^  and 

^  jj^^^l^t  one  of  tbe  moi^  recent  American  authors  on  the  subject,  is 

2jp«*d  to  limit  tbe  term  Fyxmia  to  those  cases  which  are  connected 

J^  pfc^xisting  »uppjurationy  and  to  apply  the  term  SepthaLVtia  to  the 

1  of  blood-poisoning  which  occur  in  connection  with  traumatic  and 

gangrene,  dissection  wounds,  etc*     While  it  is  quite  possible 

ther  experience  and  more  accurate  investigation  may,  at  some 

lime,  enable  us  to  separate  and  classify  different  varieties  of 

l»oifloning,  to  recognize  their  several  sources,  and  to  distinguish 

ourseii  which   they  severally  pursue,  I  cannot  but  think,  with 

bil,  that  in  the  present  state  of  science,  it  is  more  practically 
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useful,  as  it  is  certainly  more  convenient,  not  to  aim  at  these  tlieoretio^ 
refinements,  but  to  use  the  word  pyaemia  (as  has  been  done  in  the  defto — 
tion  given  above)  as  a  generic  term,  embracing  one  or  more  morbl  ^ 
systemic  conditions — and  to  study  such  condition  or  conditions  as  part^ 
of  one  disease,  considering  successively  its  pathological,  clinical,  an^^ 
therapeutical  relations,  with  the  light  afforded  by  observation  and  e:^^ 
perience. 

Nomenclature. — The  fact  has  long  been  known  that  patients  whor 
have  received  injuries  (especially  of  the  head,  or  of  the  long  bones),  or  wiio 
have  undergone  operations,  may  die  from  inflammation  or  suppuration  in 
widely  different  parts  of  the  body  ;^  and  various  names  have  been  sug- 
gested by  surgeons,  expressive  of  the  theories  adopted  to  account  for 
these  phenomena.  Pyaemia  or  Pyohemia  (meaning  literally  purulent 
blood)  was  the  name  proposed  by  Piorry,  in  the  early  part  of  this  cen- 
tury, and  has  been  used  by  the  large  majority  of  surgical  writers ;  though 
a  misnomer,  as  far  as  any  pathological  significance  is  concerned,  it  is 
perhaps  no  more  objectionable  than  any  other  term,  and  is  adopted  in 
this  work  simply  from  motives  of  convenience.  Among  the  other  names 
that  have  been  employed  may  be  specially  mentioned.  Phlebitis,  Puru- 
lent Infection,  Purulent  Absorption,  Purulent  or  Pyogenic  Diathesis, 
Multiple  or  Metastatic  Abscess,  Thrombosis,  Surgical  Fever,  Pyogenic 
Fever,  Suppurative  Fever,  and  Surgical  Typhus.  These  are  all  more  or 
less  objectionable,  either  as  implying  an  untenable  theory,  or  as  refer- 
ring to  some  mere  incident  of  the  disease.  Surgical  Fever  (the  name 
used  by  the  late  Sir  James  Y.  Simpson),  is  perhaps  the  least  objection- 
able name— even  less  so  than  Pyaemia — but  is  not  adopted  here  because 
it  is  usually  recognized  as  a  synonym  for  Inflammatory  Fever ^  which 
is  quite  a  different  condition. 

Pathology. — Various  pathological  theories  have  been  advanced  upon 
the  subject  of  pyaemia,  which,  though  affording  an  interesting  field  for 
study,  cannot  be  entered  into  within  the  limits  of  this  work.  I  shall  merely 
refer  very  briefly  to  the  views  which  have  most  advocates  at  the  present 
day,  and  which  are — 1.  The  theory  which  makes  pyaemia  dependent  upon 
the  existence  of  pus  in  the  blood ;  2.  That  which  makes  it  dependent 
upon  thrombosis  (the  formation  of  venous  clots  or  thrombi)^  and  subse- 
quent embolism^  or  plugging  of  the  capillary  vessels  with  fragments 
broken  off  from  these  clots  and  called  embola;  and  3.  That  which  makes 
it  dependent  on  the  introduction  of  a  septic  material  into  the  blood,  and 
which  looks  upon  the  processes  of  thrombosis  and  embolism  as  subsidiary 
and  not  absolutely  necessary.  This  seems  to  me  in  the  present  state  of 
our  knowledge  to  be  the  most  plausible  theory,  and  it  is  that  which  is 
here  adopted.  The  theory  which  accounts  for  the  phenomena  of  pyae- 
mia by  assuming  the  existence  of  a  morbid  diathesis j  merely  puts  the 
difiSculty  one  step  further  back ;  it  is  as  hard  to  account  for  the  diathe- 
sis, as  for  the  disease  which  it  is  supposed  to  produce.   The  theory  which 

'  See  Dr.  William  Thomson^s  "Ilistorieal  Notices  of  the  Occurrence  of  Inflam- 
matory Affections  of  the  Internal  Organs  after  External  Injuries  and  Surgical  Ope- 
rations'* (reprinted  from  Edinburgh  Med.  and  Surg.  Journal)^  Phllada.,  1840;  T. 
Rose's  "Observations,  etc.,"  in  Med.-Chtr.  Transactions,  vol.  xiv.;  Dr.  G.  W, 
Norris's  edition  of  Fergusson's  Surgery  ;  Braidwood,  "On  PysBmia,  etc.,"  chap. 
!.,  London,  1868;  and  Blum's  Memoir,  in  Archives  GSnerales  de  Medecine,  Nov. 
1869,  pp.  584-554. 

•  From  two  Greek  words,  w  (in)  and  /?«x)kt»  (I  throw  or  cast). 
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loolcs  upon  the  symptoms  of  pyaemia  as  reflex  phenomena  brought  about 
Uirongh  the  agency  of  the  nervous  system,  is  somewhat  plausible,  but  must 
l3e  rejected  as  ignoring  the  facts  which  have  been  obtained  by  clinical  ob- 
servation and  dissection,  as  well  as  by  experiments  upon  the  lower  animals. 
1.  Fu8  in  the  Blood. — The  existence  of  pus,  in  the  blood  of  pysemic 
patients,  has  been  affirmed  by  a  very  large  number  of  observers,  but 
strenuously  denied  by  Yirchow  and  others,  who  declare  the  supposed 
pus  cells  to  be  merely  the  white  corpuscles  of  the  blood,  in  increased 
numbers,  and  the  condition  of  the  blood  in  these  cases  to  be  one  of  leu- 
cocytosis^  as  in  the  disease  called  by  Virchow,  Leuksemia^  and  by  Ben- 
nett, Leucocythemia,    Sddillot  indeed  pointed  out  certain  diagnostic 
marks  as  to  size,  color,  etc.,  by  which  he  believed  that  the  pus  cell  could 
be  distinguished  from  the  white  blood  corpuscle,  but  it  is  now  generally 
conceded  that  they  are  undistinguishable.    It  may  be  added  that,  if  Cohn- 
beim's  observations  are  correct — if  the  white  corpuscles  and  pus  cells  are 
i^^eally  identical,  and  capable,  by  means  of  their  amcebaform  movements, 
o-f  wandering  through  the  unbroken  capillary  walls — the  whole  question 
€>fpu6  in  the  blood  will  have  lost  much  of  its  significance. 

The  entrance  of  pus  into  the  blood  has  been  accounted  for  in  two 
"^^ays,  viz.,  by  the  previous  existence  of  suppurative  phlebitis^  and  by  the 
C><x5urrence  of  dij^ect  absorption.^ 

Phlebitis  was  supposed  to  be  the  cause  of  pyaemia  by  Hunter,  Aber- 

^^ethy,  Guthrie,  Arnott,  Cruveilhier,  and  Liston,  and  this  view  has  been 

c^nd  perhaps  still  is  adopted  by  the  majority  of  practical  surgeons.     The 

l^us  is  supposed  to  be  formed  from  the  lining  membrane  of  the  vein,  and 

"^hus  to  enter  the  circulation,  either  directly,  or  by  the  breaking  down  of 

^i^he  limiting  clot.     The  objection  to  this  view  is  that  in  many  cases  of 

X>yaemia  the  veins  are  not  inflamed  at  all,  and  that  when  inflammation 

does  exist,  it  is  secondary  and  does  not  involve  the  lining  membrane  of 

^he  vessel,  being  what  is  called  by  Virchow  a  meso-phlebitis  or  perUphle- 

intis.    Even  when  the  inner  coat  is  involved  in  phlebitis,  the  entrance  of 

inflammatory  products  into  the  general  circulation  would  be  prevented 

l>y  the  coagulum  which  in  these  cases  fills  the  vein. 

The  theory  of  absorption  of  pus  ^  has  received  support  from  the  well- 
attested  fact  that  pyaemia  is  particularly  apt  to  occur  after  injuries  or 
operations  in  parts  in  which  open  veins  are,  from  mechanical  causes, 
unable  to  collapse  when  cut,  or  to  contract  at  a  subsequent  period,  as 
reins  ordinarily  do,  upon  the  shrinking  of  their  contained  clots.  On  the 
other  hand,  it  has  been  repeatedly  shown  by  experiment  that  (I)  the 
effect  of  applying  healthy  pus  to  blood  is  simply  to  induce  coagulation ; 

(2)  that  injection  of  pus  into  the  blood  of  healthy  animals  is  not  usually 
followed  by  fatal  results,  though  repeated  injections  may  produce  death ; 

(3)  that  the  injection  of  the  fiaid  part  of  pus  is  of  itself  followed  by  no 
eYil  result ;  (4)  that  injections  of  small  quantities  of  pus  act  just  as 
injections  of  various  other  substances,  such  as  mercury,  oil,  powdered 
oxide  of  zinc,  etc.,  by  producing  local  obstructions  (infarctus)  in  the 
first  set  of  capillaries ;  and  that  (5)  these  obstructions  may,  in  healthy 
animals,  spontaneously  disappear,  the  subjects  of  the  experiments  eventu- 

'  Piony's  idea  that  the  blood  itself  could  become  the  seat  of  inflammation  and 
>apparation,  may,  in  the  present  state  of  science,  be  looked  upon  as  purely  chimeri- 
cs;  while  the  theory  which  supposes  pus  to  enter  the  circulation  by  absorption 
through  the  Ijrmphatic  system,  must  be  rejected  on  anatomical  grounds,  the 
lymphatic  glands  acting  as  filters  to  prevent  the  passage  of  solid  particles  much 
BDallerthan  the  pus  corpuscles.  [See  Virchow' 8  Cellular  Pathology  (  Chance' %  edit.)^ 
pp.  184-185.] 
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ally  recorering.  Hence  it  is  shown  that  if  pus  be  absorbed 
blood,  its  action  can  be  only  mechanical,  and  it  is  very  l 
argued  that  the  pus  corpuscle,  being  at  least  no  larger  than 
corpuscle  of  the  blood,  is  no  more  likely  to  produce  the  o 
which  results  hi  the  formation  of  the  "  pyremic  patch'^  or  **3 
abscess,**  than  the  white  corpuscle  itself.^  Finally,  as  already 
if  Cohnheim's  views  be  correct,  this  whole  question  will  have 
of  i  t  s  i  m  po  r tan  ce.  ^m 

2-  UtromhoHiis  and  EmboHam* — Thrombosis,  or  the  o^H 
blood  in  the  vessels  during  life,  may  depend  upon  a  varied 
as  (1)  qiHcscence  or  simple  retardation  of  the  circulation,  (S 
tact  of  a  rough  surface,  and  (3)  an  alteration  of  the  blood  its€ 
ing  probably  in  an  increase  in  the  |>roportion  of  fibrine.^  Tltt 
in  tlie  veins  in  almost  every  ease  of  injury,  or  of  iuflammat 
surrounding  tissues,  as  well  as  in  cases  of  phlebitis.  The 
thrombi  or  clots  increase  b}"  aggregation,  until  they  reach  thi 
which  the  veins  in  which  they  are  seated  anastomose  with  th 
trunk;  if  the  force  of  the  circulation  in  this  be  sufficiently 
may  prevent  the  further  increase  of  the  thrombi,  but  if  not, 
continue  to  enlarge  till  they  project  into  the  main  trunk,  ai 
the  annexed  diagram  taken  from  Callender  (Fig.  187).  Aft 
the  projecting  part  of  a  thrombus  may  be  broken  otf  and  swej 
circulation,  passing  through  the  heart,  and  plugging  an  artei 
ing  cmbolmn^  and,  if  the  vessel  be  of  sufficient  size,  perhaps 
gangrene  ;  just  as  we  have  seen  in  a  previo 
Fig.  167.  that  gangrene  may  be  induced  by  enibolisn 

breaking  up  of  a  clot  formed  in  the  hear 
n  certain   circumstances,   probably  owing    \ 

healthy  condition  of  the  fibrine,  a  venous 
or  thrombus  softens  and  undergoes  gener 
gration  ;  a  large  number  of  small  fragmeni 
carried  into  the  circulation,  and,  passing  th 
heart,  plug  the  first  set  of  capillaries  (wh 
seat  of  thrombosis  tm  in  the  systemic  circul 
of  course  be  the  pulmonary),  causing  thus 
e7nboUsm.  A  few  embola  may  slip  througl 
to  plug  other  sets  of  capillaries,  or  each  p< 
struction  may  cause  fresh  thrombosis,  anc 
tion  of  the  whole  process.  In  the  same 
lary  embolism  may  be  due  to  disintegrati 
diac  coagula,  and  to  cases  of  this  kind 
has  applied  the  name  ^^Arterial  Fi/semia*^* 
ondary  effects  of  capillary  embolism  ooni 
tialiy  in  the  development  of  congestion  ai 
ma  tion  in  the  part  deprived  of  its  vascnl 
which  often,  though  not  always,  goes  on  to 
renee  of  suppuration  and  gangrene — the  em 
selves,  in  the  latter  case,  breaking  down  am 
their  debris  with  the  products  resulting 
disintegration  of  surrounding  tissue.  It  ii 
to  this  process  of  thrombosis  and  capillary 


Dln^mrn  lUqitraticg 
proe«s«e«  of  tfarombaaU 
utd  einboUtitj:  ct,  etoi 
projecting  loEa  Tenoaji 
tronlt  And  tocreMtng  by 
>(Kfi^P^Uoii  ;  h,  clot  QD- 

And  aUowlD^  frjigmflnta 
10  eal«)T  the  ctrcQlaliaa 
(C3<i&a2«t).  (Aa«r  CtL\* 
end^r.) 


t  It  18,  however,  possible,  as  remarked  by  Bristowe^  that  a^greg 
pus  cells  may  enter  the  circulation  as  pollels  or  flakes,  and  prof 
source  of  emliohsm. 

Sfic  Moxon»  in  Guy's  Hoap,  Reports,  3d  s.,  vol.  xiv.  p.  101. 
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ibat  is  dae  the  formation  of  the  large  majority  of  secondary  depo- 
sits, or  '^ metastatic  abscesses,"  in  cases  of  pyaemia;  but  that  this  pro- 
cess is  not  necessarily  present  in  ev^ery  case,  is  shown  by  the  facts 
that  (1)  precisely  the  same  set  of  changes  may  result  from  capillary 
stagnation,  produced  by  the  introduction  into  the  circulation  of  putrid 
fluids,*  (2)  that  the  secondary  deposits  are  sometimes  absent  from 
the  langs,  though  present  in  other  viscera  (which  would  be  unaccount- 
able on  the  supposition  that  they  were  due  solely  to  mechanical  ob- 
struction by  solid  particles,  as  in  that  case  these  particles,  or  einbola^ 
would  necessarily  block  the  first  set  of  capillaries),  and  (3)  that  in 
ctses  of  capillary  embolism  from  cardiac  disease  (arterial  pyasmia*)^  the 
course  of  the  affection  is  very  much  less  acute  than  is  seen  in  the  im- 
mense majority  of  cases  of  ordinary  venous  pyaemia,  as  met  with  in  sur- 
gical practice,  showing  that  in  the  latter  there  must  be  something  more 
than  the  simple  processes  of  thrombosis  and  embolism.  Indeed,  Yirchow 
and  his  followers  acknowledge  that  certain  of  the  phenomena  of  pyaemia 
(as  ordinarily  seen)  are  not  accounted  for  by  these  processes,  and  de- 
clare, therefore,  that  in  many  cases  there  is  in  addition  a  state  of  ichor- 
M«mta,  due  to  the  absolution  of  septic  material. 

3.  Absorption  of  Septic  Material, — We  are  thus  brought  to  the  con- 
clusion that  the  only  theory  which  is  capable  of  accounting  for  all  the 
phenomena  of  pyaemia,  is  that  which  supposes  the  pyaemic  condition  to 
be  induced  by  the  absorption  of  septic  material  (usually  in  a  liquid,  but 
possibly  sometimes  in  a  gaseous  state),  which  unfits  the  blood  for  the 
processes  of  healthy  nutrition,  induces  capillary  stagnation  and  its  con- 
Mqoences,  low  forms  of  inflammation,  or  serous  and  synovial  effusions, 
and  may,  and  probably  does  in  most  cases,  cause  venous  thrombosis, 
gi^g  rise  to  the  occurrence  of  loose  and  ill-formed  coagula,  which, 
nipidly  undergoing  disintegration,  cause  capillary  embolism,  and  thus 
produce,  the  secondary  deposits,  or  metastatic  abscesses,  which  are  so 
common  in  this  affection. 

Morbid  Anatomy. — Under  this  head  I  shall  describe  very  briefly 
the  chief  post-mortem  appearances  observed  in  fatal  cases  of  pyaemia.  In 
ctses  which  prove  very  rapidly  fatal  (the  septicemie  foudroyante  of  Ver- 
neoil  and  his  followers),  time  is  not  afforded  for  these  changes,  and, 
^der  such  circumstances,  the  post-mortem  appearances  are  almost 
i^gative.  The  characteristic  lesions  of  this  affection  consist  in  local 
congestion,  extravasation,  and  in'flammation,  with  gangrene,  and  occa- 
^onally  true  suppuration.  Small  fibrinous  plugs  (embola)  can  some- 
times be  detected  in  the  smaller  vessels  leading  to  the  affected  part, 
but  more  often  the  microscope  reveals  only  a  mass  of  granular  matter, 
lymph  and  blood  cells,  fibrils,  oil  globules,  and  debris  of  tissue.  If  true 
pns  exist,  it  is  the  result  of  suppuration  occurring  secondarily  around^ 
and  not  in  the  pyaemic  patch. 

Lungs* — Pymmic  patches^  or,  as  they  were  formerly  called,  metastatic 
abscesses^  are  most  often  seen  in  the  lungs,  and  (according  to  Callender) 
in  the  left,  more  frequently  than  in  the  right.  They  vary  in  size  from 
that  of  a  small  pea  to  an  inch  or  more  in  diameter.  They  may  occupy 
any  portion  of  the  lung,  but  are  most  frequent  at  the  posterior  part, 
and  are  usually  present  in  considerable  numbers.  They  are  hard  and 
resisting  to  the  touch,  and  when  cut  open  present  varying  appearances, 

'  See  Savory,  in  St.  Bartholomew's  Hosp.  Reports,  vol.  i.  pp.  118-126. 
«  See  Wilks,  in  Guy's  Hosp.  Reports,  3d  s.,  vol.  xv.  pp.  2»-35. 
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according  to  the  stage  which  has  been  reached,  their  color  being  redfl 
black,  brown,  pale  butf,  or  j^ello wish-gray.  They  are  always  surrouiH 
by  a  well-marked  vascular  zone.  When  near  the  pleural  surffto^^^H 
often  ciiuse  pleurisy,  marked  by  the  formation  of  lymph,  in  patcbes^H 
by  theeHnsion  of  turbid  serum.  Beside  presenting  these  pyfemie  putfl 
the  Inngs  are  often  diffusely  congested,  or  even  inflamed.  ^ 

Litter. — Tlie  liver  is  most  often  affected,  next  to  the  lungs.  The  pw 
gress  of  pyemic  patclies  in  this  organ  seems  to  be  more  rapid  than  r 
the  pulmonary  tissues,  so  that  the  puriform  appearance  is  very  qaickl 
developed;  a  circumstance  which  accounts  tor  the  fact  that  "  melastadi 
abscesses"  are  often  observed  in  the  liver,  when  the  morbid  chang 
the  lung  have  escaped  attention. 

Ofher  Viscera, — The  Kidneys^^  Spleen^  Hearty  Brain^  BowtU^ 
Frosfale^  Eye^  ek\^  may  all  ho  similarly  affected,  and  probably  in  the  ordi 
named,  as  regards  frequenc}'.  Dr.  Bristowe,  indeed,  considers  that  tl 
kidneys  are  more  often  affected  in  pjnemia  than  the  liver.  The  Prtit 
7ieum  is  not  nn frequently  locally  inflamed,  as  the  result  of  pyien 
posits  in  the  various  abdominal  viscera. 

JoMh — The  articnlaiions  are  often  swollen  and  inflamed^  cont 
a  turbid  puriform  fluid  (sometimes,  probably,  true  pus),  the  sj? 
structures  being  deeply  congested,  and  the  cartilages  eroded. 

Bones, — 'The  bones  are  probably  occasionally,  but  very  rarely,  t 
of  secondary  pya?mic  changes.     On  the  other  hand,  pyaemia  very< 
originates  in  inflammatory  affections  of  bone,  especially  (as  we  shoU  M 
hereafter)  in  osteo-myelitis.  ^ 

llttscles  and  Areolar  Tissue, — Pyaemic  deposits  are  not  unfreqitfl 
met  with  among  the  muscular  layers  of  the  thoracic  or  abdominal  ^afl 
or  in  the  neighborhood  of  joints,  and,  according  to  BHstowe,  occa 
ally  in  the  tongue.     True  suppuration  may  occur  under  these 
stances,  resulting  in  the  rapid  formation  of  abscesses  of  large  siL,.  ^^ 

External  8ur/oc<:\— The  skin  presents  a  yellowish  appearance,  tad  I 
sometimes  absolutely  jaundiced.  Open  wounds  are  found  dry,  the  grM 
ulations  having  oftcH  completely  diisappeared,  and  the  surface  beb 
pale  and  glazed,  or  occasionally  covered  with  a  grayish  slough. 

Lijmphadci^, — The  lymphatics  in  the  neighborhood  of  a  wound  II 
often  inflamed,  and  abscesses  form  in  the  adjoining  lymphatic  glftudi 
It  is  doubtless  to  the  irritation  of  the  lymphatic  sj'stem,  that  is  dueth 
increased  number  of  white  corpuscles  sometimes  observed  in  the  blooi 
in  pyiemic  cases.  It  was  this  phenomenon  (which  Virchow  calls  km 
cytosis)  which  first  suggested  to  Piorry  the  name  of  Pyiemia.         fl 

*   Bhothessels Fhlebih's  is  a  very  frequent  accompaniment  of  py«B 

The  veins  are  thickened  and  somewhat  contracted,  containing  doll 
which  are  usually  firm  and  adherent  above,  but  softened  below,  and,di< 
integrated  into  a  puriform  fluid,  which  was  formerly  supposed  to  l> 
actually  pus.  The  arteries  are,  I  helieve,  not  affected  in  cases  of  ordl 
naxy  pyiemia,  except  that  the  smallest  branches  may  be  sometimes  tb 
seat  of  embolism.  Dr.  Wilks  believes  that  in  some  cases  of  what  h 
calls  arterial  pyaemia,  the  pathological  condition  is  one  of  arterial  throfll 
bosis  in  ailijt,  rather  than  of  embolism  from  softening  cardiac  clots.  Tli< 
capiUaf^es  in  various  parts  of  the  l>ody  arc  occasionally  seen  to  tn 
plugged  by  embola;  but,  as  already  indicated,  this  condition  is^in  ifl 
instances,  inferred  rather  than  demonstrated.  V 

Blood The  blood  often  |>resents  no  abnormal  appearances,  thoiip 

in  other  cases  it  contains  an  unusually  large  proportion  of  white  bW 
corpuscles  {leucocytomH).    Its  coagulability  is  usually  diminished,  »»d 
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it  U  commonly  found  flaid  or  imperfectly  clotted.  This  want  of  coagu- 
lability is  one  cause  of  the  liability  to  capillary  oozing  or  parenchyma* 
tooB  hemorrhage,  which  is  often  observed  in  cases  of  pyaemia,  a  ten- 
dency which  is  probably  assisted,  as  pointed  out  by  Stromeyer,  by  the 
TeDOQS  obstruction  due  to  thrombosis,  and  which  is  still  further  aided 
by  the  complication  of  leucocytosis,  when  present — capillary  bleeding 
being,  as  is  well  known,  a  frequent  occurrence  in  cases  of  leukaemia  or 
kococythemia. 

Causes  of  Pyssmia. — As  Predisposing  Causes  of  pysemia  may  be 
mentioned  previous  illness,  visceral  disease  (especially  of  the  kidneys 
or  liver),  exhaustion,  loss  of  blood,  prolonged  shock,  over-crowding 
(especially  of  suppurating  cases),  a  scorbutic  condition,  the  puerperal 
itite,  certain  diseases — such  as  erysipelas,  hospital  gangrene,  carbuncle, 
osteomyelitis,  etc.^ — and,  finally,  the  presence  of  an  open  wound.  The 
ExciHng  Cause^  according  to  the  pathological  view  adopted  in  this 
chapter,  is  the  absorption  of  a  septic  material,  usually  in  the  form  of  a 
liquid,  from  a  wound  or  ulcer,  but,  in  some  cases,  from  the  alimentary 
or  other  mucous  membrane ;  or,  possibly,  in  the  form  of  a  gas,  by  the 
medium  of  the  lungs.  It  is  asserted  by  many  writers,  that  pyaemia 
never  occurs  except  in  connection  with  the  existence  of  an  open  wound. 
Tiiere  are,  however,  cases  on  record,  in  which  pyaemic  symptoms  have 
not  appeared  until  after  the  cicatrization  of  a  wound,  and  Savory  de- 
dtrea  that  pj'aemia  not  only  occurs  vnthout  the  previous  existence  of 
iny  wound,  ^'but  sometimes,  so  far  as  the  most  careful  and  complete 
examination  can  show,  without  any  previous  suppuration  or  any  other 
local  mischief  whatever.''*  Dr.  Savreux-Lachappelle^  has  collected  a 
Bomber  of  cases  of  so-called  idiopalhic  or  essential  pystmia^  and  has 
sbown  that  in  most  of  these  instances  exposure  to  cold  has  been  the 
Apparent  cause  of  the  affection.  There  is,  moreover,  reason  to  believe 
^t,  in  some  cases,  the  pyaemic  poison  is  generated  in  the  secretion 
which  lubricates  mucous  membranes.  Hence,  while  in  the  immense  ma- 
jority of  cases,  we  may  safely  assume  that  the  materies  morbi  of  pysemia 
to  developed  in  the  fluids  of  a  wound  or  ulcer,  we  are  forced  to  believe  it 
possible  that  the  septic  material  which  gives  rise  to  the  disease,  mayorigi- 
B*te  de  novo  in  the  system,  as  the  result  of  extraneous  influences.  With 
''Slird  to  the  question  of  the  contagiousness  of  pyaemia,  we  must  speak 
^th  a  certain  degree  of  hesitation ;  in  the  ordinary  sense  of  the  term  it  is 
ositainly  not  contagions — not  in  the  same  sense,  that  is,  as  typhus  fever 
or  measles.  Pyaemia  may,  undoubtedly,  be  inoculated  by  careless  use 
0^  sponges,  etc.,  or  may  possibly  be  transmitted  by  proximity  alone; 
^^  in  either  case  the  septic  material  must  be  generated  in  the  fluids  of 
^0  Wound  or  ulcer  of  the  person  about  to  be  affected,  before  infection 
^  take  place.  Even  in  the  rare  cases,  in  which  the  peculiar  septic 
^tter  of  pyaemia  is  supposed  to  have  been  absorbed  in  a  gaseous  form 
^oagh  the  lungs,  it  is  possible  that  the  sole  office  of  the  morbid  sub- 
•**iioe  derived  from  without  has  been  to  produce  a  change  in  the  fluids 
p  the  part,  the  true  pyaemic  poison  being  there  developed,  and  causing 
^'^^ion  as  a  secondary  consequence;  just  as  in  other  instances,  it  is 
P|]obable  that  the  pyaemic  poison  is  generated  in  the  secretions  of  the 
uimentary,  or  genito-urinary  mucous  membranes. 

'  8t.  Bartholomew's  Hosp.  Reports,  vol.  iii.  p.  77. 

"  See  notice  in  Archives  G6n.  de  M6decinc,  October,  1869,  pp.  488-491. 
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Symptoms  of  PyeBmia. — The  first  Bymptom  of  pjraemia,  at  least 
in  surgical  cases,  is  almost  always  a  sensation  of  cold,  with  asoall j  s 
decided  rigor  or  chill.  These  chills  are  sabseqaently  repeated,  at  irre- 
gular intervals,  and  are  commonly  followed  by  profuse  and  exhausting 
diaphoresis^  the  hot  stage  which  is  generally  observed  after  malarial 
chills  being,  in  cases  of  pyaemia,  absent,  or  but  slightly  marked.  The 
greatest  elevation  of  temperature  coincides  with  the  period  of  rigor,  the 
thermometer  not  often  going  above  104^,  though  occasionally,  if  the 
chill  be  very  severe,  reaching  106°  or  107°,  or,  according  to  Billroth, 
even  108°,  Fahr.  During  the  sweating  stage  the  temperature  rapidly 
falls.  According  to  Ringer  and  Le  Gros  Clark,  the  elevation  of  tem- 
perature begins  before  the  development  of  the  chill,  and  the  former 
author  believes  that  the  occurrence  of  the  rigor  may  be  predicted  by 
thermometrical  observation.  The  pulse  rale  is  rarely  below  90,  usually 
ranging  from  100  to  130,  and  (according  to  Bristowe)  occasionaUy 
reaching  200.  The  respiration  is  usually  hurried  and  anxious,  ranging 
from  40  to  50  in  the  minute,  and  sometimes  even  more.  The  breath  is 
said  to  have  a  hay4ike  odor,  though  I  cannot  say  that  I  have  myself 
observed  this  symptom.  There  is  commonly  cough^  with  expectoration 
of  viscid  or  of  blood-stained  sputa,  and  physical  examination  reveals 
the  signs  of  pulmonary  congestion^  with  pneumonia  (lobular  or  lobar) 
and  pleurisy.  Pericarditis  may  be  present,  but  its  signs  are  often 
masked  by  the  respiratory  sounds.  The  countenance  is  flushed,  the  skin 
presents  a  dusky,  sallow,  somewhat  jaundiced  hue,  and  is  often  marked 
with  sudamina,  which,  being  surrounded  by  a  zone  of  congestion,  have 
been  mistaken  for  the  spots  of  typhus,  or  of  typhoid  fever.  At  a  later 
stage,  a  pustular  eruption,  resembling  that  of  smallpox,  has  been  ob- 
served. Petechise,  ecchymoses,  and  localized  gangrene  occur  in  some 
cases.  The  tongue  is  usually  fUrred ;  there  is  commonly  complete  ano- 
rexia;  often  nausea  and  vomiting;  and  usually  dtarrAa?a.  The  urine 
is  frequently  albuminous.  The  patient  is  often  delirious^  particularly 
at  night,  or  may  be  profoundly  soporose^  though  rousing  up  and  answer- 
ing intelligently  when  addressed.  Intense  pain  often  accompanies  the 
formation  of  the  secondary  deposits  or  inflammations,  particularly  when 
these  are  superficial,  as  in  connection  with  the  joints.  If  there  be  an 
ope7i  wound^  it  will  probably  become  dry  and  glazed,  all  reparative 
action  ceasing;  occasionally,  however,  healthy  granulations  continae  to 
be  formed  almost  to  the  end  of  the  case,  or,  on  the  other  hand,  absolute 
sloughing  may  occur.  Profuse  capillary  hemorrhage  may  tend  still 
further  to  weaken  the  patient.  Before  death  the  symptoms  assume  a 
profoundly  typhoid  character:  sordes  accumulate  upon  the  lips  and 
gums ;  the  tongue  becomes  dry  and  brown,  and  sometimes  cracked  and 
bleeding ;  subsultus  tendinum  and  carphologia,  with  low-muttering  de- 
lirium, mark  the  profound  implication  of  the  nervous  system,  and  the 
patient  may  die  comatose,  or  apparently  from  pure  exhaustion. 

Diagnosis. — The  diagnosis  of  pyaemia  can  usually  be  made  by  care- 
fully observing  the  history  and  the  symptoms  of  the  case.  From  lu' 
fiammatory  Fever^  from  Hectic^  and  from  Typhoid  Fever^  pyaemia  can 
usually  be  distinguished  by  its  greater  fluctuations  of  temperature  and 
higher  thermometrical  range,  and  by  its  repeated  rigors,  occurring  at 
irregular  intervals.  From  inflammatory  fever  it  further  differs,  in  that 
the  former  affection  commonly  yields  on  the  occurrence  of  suppuration. 
The  irregularity  of  the  chills,  together  with  the  absence,  or  at  least  the 
want  of  prominence  of  the  hot  stage,  will  prove  of  diagnostic  value,  as 
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regards  Intermittent  and  Remittent  Fevers,    From  Rheumatism^^  and  es- 
pecially from  what  is  called  Rheumatoid  Arthritis^  the  diagnosis  is  often 
extremely  difficult,  particularly  if  the  pyemia  assume  a  chronic  form. 
Under  such  circumstances,  the  surgeon  must  rely  chiefly  upon  the  history 
of  the  case,  the  condition  of  the  wound  (if  there  be  one),  the  degree  of 
prostration,  and  the  tendency  to  suppuration — which  occurs  as  a  rule  in 
pyemic  joint  aflTections,  and  only  exceptionally  in  those  of  a  rheumatic 
character.  The  secondary  local  manifestations  of  pyaemia  may  be  readily 
eonfounded  with  other  diseases.    Thus  an  idiopathic  pneumonia,  occur- 
ring after  an  amputation,  might  be  mistaken  for  the  lung  complication  of 
pyiemia,  and  a  similar  error  might  be  made  with  regard  to  other  organs. 
I  was  once  asked  to  see  a  patient  in  whom  marked  brain  symptoms,  with 
general  febrile  disturbance,  had  followed  traumatic  erysipelas,  super- 
Tening  upon  an  excision  of  the  elbow.     The  case  had  been  supposed  to 
be  one  of  pyaemia,  but  I  diagnosticated  tuberculous  meningitis,  chiefly 
from  observing  the  intense  headache,  with  screaming,  the  absence  of 
prostration,  and  the  existence  of  the  tache  c^rebrale^  or  red  mark  pro- 
duced by  lightly  drawing  the  finger-nail  over  the  surface  of  the  chest  or 
abdomen.    The  correctness  of  this  opinion  was  subsequently  demon- 
strated by  an  autopsy. 

Prognosis. — The  prognosis  of  pyaemia  is  always  unfavorable,  and  in 
an  acute  form  the  disease  is  almost  invariably  fatal.  The  subacute  and 
chronic  varieties,  however,  are  less  hopeless,  and,  in  any  case,  the  longer 
the  patient  can  be  kept  alive,  the  better  is  the  prospect  of  ultimate  reco- 
very. I  have  myself  seen  three  cases  of  pyaemia  terminate  favorably — 
two  after  partial  excision  of  the  radius,  and  one  after  partial  amputation 
of  the  hand — but  in  none  of  them  did  the  affection  assume  a  very  acute 
form.  The  duration  of  the  disease  varies  greatly  in  different  cases. 
Occasionally,  in  what  the  French  call  the  foudroyante  form  of  pyaemia, 
death  may  occur  within  a  day  or  two  of  the  first  rigor.  From  four  or 
five  days  to  a  week  is  the  usual  duration  of  acute  cases,  though  life  may 
be  prolonged  for  ten  days,  a  fortnight,  or  even  longer.  In  cases  which 
VMOTer,  the  patient  usually  goes  through  a  long  illness,  and  may  be  left 
permanently  crippled  by  secondary  implication  of  the  articulations. 
The  occurrence  of  abscesses  in  superficial  parts,  where  they  can  be  evao- 
ijftted,  is  looked  upon  as  rather  a  favorable  omen ;  and  I  have  some- 
times thought  that  the  diarrhoea,  in  these  cases,  appeared  to  act  as  a 
toivative  in  relieving  the  internal  viscera. 

Treatment.  —  As  Prophylactic  Measures^  all  those  precautions 
•boold  be  adopted,  which  were  discussed  in  speaking  of  operations  in 
general,  and  of  erysipelas,  hospital  gangrene,  etc.,  diseases  which  are 
often  followed  by  pyaemia.  As  every  patient  with  a  suppurating  wound 
is  liable  to  this  affection,  the  surgeon  should  use  every  effort  to  obtain 
primary  union,  or  at  least  cicatrizatiob  without  any  unnecessary  delay : 
at  the  same  time  he  must  take  care  to  secure  free  drainage  ^om  the 
▼ound,  lest,  in  his  zeal  for  early  healing,  he  cause  purulent  and  other 
fluids  to  be  pent  up  and  confined,  thus  defeating  the  very  object  which 
he  is  seeking  to  promote. 

<  There  is  reason  to  believe  that  the  affections  known  as  Oonorrhceal  Rhsumatism^ 
Urethral  Rheumaiittm^  Urethral^  or  Genital  Fever ^  etc.,  are  actually  mild  forms  of 
pyemia,  resulting  from  the  development  of  septic  material  in  the  secretion  of  the 
genho-orinary  mucous  membrane. 
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The  Tarious  predisposing  causes  of  pysemia  should  as  far  as  possible  be 
obviated,  for  we  know  of  no  way  by  which  the  development  of  the  poiscMi 
can  be  certainly  prevented,  nor  by  which  it  can  be  hindered  from  prodoi^ 
ing  its  deleterious  effects.  The  administration  of  various  drugs  has  been 
proposed,  with  the  idea  that  they  would  exercise  a  prophylactic  inflnenoe: 
the  permanganate  of  potassa,  and  more  particularly  the  sulphites  and 
hyposulphites,  the  latter  agents  on  the  recommendation  of  Polli,  of 
Milan,  have  been  somewhat  extensively  employed,  but  have  not,  I  believ«| 
falfilled  the  expectations  of  those  who  have  used  them,  and  the  sama 
may  be  said  of  carbolic  acid  and  the  carbolates.  Labat,  of  Bordeauz, 
has  advised  the  internal  exhibition  of  ergotine,  which  he  believes  acts 
by  increasing  the  plasticity  of  the  blood ;  the  evidence  adduced  in  its 
favor,  is,  however,  but  negative,  as  is  that  in  favor  of  the  tincture  of 
aconite,  recommended  as  a  prophylactic  in  these  cases  by  Chassaignao. 

Curative  Treatment — The  treatment  of  this  disease  must  be  conducted 
on  those  principles  which  guide  the  surgeon  in  the  management  of  other 
affections  of  a  typhoid  character :  there  is  no  specific  for  pyaemia.  If 
the  patient  be  at  first  constipated,  with  a  deeply  furred  tongue,  it  may  be 
proper  to  give  a  small  dose  of  blue  mass,  followed  by  magnesia  or  other 
mild  cathartic  Under  such  treatment  the  tongue  will  often  clean  off,  to 
become,  however,  again  furred  in  a  short  time,  as  the  case  progresses. 
Quinia  is,  I  believe,  more  valuable  than  any  other  single  drug,  in  the 
treatment  of  pyaemia :  it  may  be  given  in  doses  of  four  or  five  grains, 
every  three  or  four  hours.  Gu^rin,  who  has  great  confidence  in  this 
medicine,  uses  very  large  doses — giving  as  much  as  a  drachm  in  twenty- 
four  hours.  Li^ouest  and  Bouillaud  think  the  cinchona  bark  itself  a 
preferable  agent  to  quinia.  Iron  may  be  combined  with  the  quinia  in 
the  form  of  the  muriated  tincture,  or,  which  Braidwood  prefers,  the 
citrate  of  iron  and  quinia  may  be  substituted.  The  oil  of  turpentine 
is,  I  think,  a  useful  stimulant  in  these  cases ;  it  may  be  given  with  muri- 
atic acid,  in  an  emulsion,  a  few  drops  of  laudanum  being  added  to  each 
dose,  if  there  be  a  tendency  to  undue  purging.  As  diarrhoea,  however, 
appears  in  some  cases  to  be  a  means  adopted  by  nature  to  eliminate  the 
poison,  it  should  not  be  hastily  checked,  unless  so  profuse  as  to  be  in 
itself  a  cause  of  exhaustion.  Opium  may  be  required  to  relieve  pain  or 
restlessness,  and  in  such  cases  may  be  given  in  any  form  that  conve- 
nience may  indicate.  Carbonate  of  ammonia  may  often  be  employed 
with  advantage ;  if  the  pulmonary  complications  be  prominent,  it  may 
be  properly  combined  with  sjrrup  of  senega,  as  a  stimulating  expecto> 
rant.  In  all  cases  the  patient  should  be  supplied  with  abundance  of 
light  but  nutritious  food, given  in  small  quantities,  and  at  short  intervals: 
alcohol,  in  the  form  of  wine  or  spirit,  must  be  likewise  administered  very 
freely.  In  the  worst  case  of  pysemia  in  which  I  have  ever  known  re- 
covery to  follow,  the  patient  got  every  hour,  day  and  night,  a  table- 
spoonful  of  whiskey,  with  six  of  milk,  and  four  of  lime-water,  for  more 
than  a  week:  his  anorexia  was  complete,  with  constant  nausea,  and 
retching  at  the  very  idea  of  food,  and  it  was  only  by  his  taking  this 
combination  regularly,  as  medicine,  that  life  was  sustained. 

With  regard  to  Local  Measures^  beyond  care  as  to  the  cleanliness  of 
wounds,  and  the  use  of  disinfectants,  I  do  not  know  of  any  plan  worthy 
of  much  confidence.  The  application  of  the  actual  cautery  in  the  course 
of  the  superficial  veins  (if  these  be  infiamed),or  to  the  wound  itself,  has 
been  highly  recommended  by  several  writers.  L^gouest  advises  that 
the  wound  should  be  washed  with  the  perchloride  of  iron.  Nitric  acid 
and  various  other  caustic  agents  have  been  likewise  employed,  but  the 
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'  is  DOt  very  satisfactory  as  to  any  benefit  derived  from  their  use. 

ihly  the  most  ratioaal  plan  is  to  be  satisfied  with  keeping  the  wound 

IQ  mud  lightly  dressed;  and  diluted  alcohol,  or  a  weak  solution  of  the 

aaogftoaie  of  potassa^  or  of  carbolic  acid,  are  probably  better  appli- 

,  in  tbe^ecmses,  than  poultices  or  other  more  cumbrous  forms  of 

,     Free  drainage  from  the  wound  should  be  secured  by  position 

ri»c,  and  if  abscesses  form  in  accessible  situations,  they  should 

at  an  early  period^  and  their  cavities  afterwards  frequently 

I  oal  with  disinfectant  fluids. 

[TJnder  the  coarse  of  treatment  above  described,  a  certain  number  of 

mUder  cases  of  pycemia  may  be  conducted  to  a  favorable  termina- 

^lad^OCOftsionally,  a  patient  more  severely  attacked^  may  be  snatched 

I  ft  were  fh>m  the  very  jaws  of  death  ;  but  there  is  reason  to  fear  that 

Urge  majority  of  pyteinic  cases  will  prove  fatal  in  spite  of  all  our 

and  attention,  and  that  this  frightful  affection  will  continue  to 

errc  the  name  which  has  been  not  inaptly  bestowed  upon  it,  of  the 

^fltneof  Operative  Surgery."  ,- 


CHAPTER  XXIII. 

DIATHETIC  DISEASES. 
ST&ITMA  (KICLrDKVO  TCBHRCLE  AND  ScROPULA)  ;    RiCKETS. 

tuiPi  the  aflTections  to  the  consideration  of  which  this  chapter  in 
»toi«d,  there  are  two  diseases  which  have  claims  to  be  regarded  as  of 
Idialbetic  or  constitutional  nature,  viz.,  Cancer,  and  Hereditary  »Syphilis. 

>(bmer  will  lie  described  when  we  come  to  speak  of  malign  an  I 
>  and  the  latter^  under  the  head  of  Venereal  Diseases. 


Struma, 

terms  Struma^  Scrofula^  and  Tubercle  have  been  very  variously 
]  ^fhti  by  pathologists.  Some  look  upon  them  as  identical|  while 
B|M|SMu«  struma  as  a  general  term  embracing  both  the  others  ;  some 
^^^Bide  scrofula  into  two  varieties,  the  sanguine  and  phlegmatic,  and 
^^^K  tile  independent  nature  of  tubercle,  while  others  recognize  the 
^JI'^fcnM  of  scrofula,  and  consider  tubercle  as  a  distinct  alfection ; 
'  ■"'■^  again,  recognize  but  one  form  of  scrofula  (the  phlegmatic),  and 
Jppljr  tlie  term  tubercle  to  the  sanguine  variety,  while  still  others  are 
^POM  to  doubt  the  existence  of  any  form  of  scrofula,  apart  IVom  a 
Witic  taint.  It  will  thus  be  seen  that  the  use  of  these  words  is 
trily  attended  with  a  good  deal  of  confusion,  and  it  would  be  well 
^  could  dispense  with  them  alU  and  adopt  others  which  might  be 
''^Ijnsnally  adopted  as  having  a  definite  signification. 
r  rt.L.-  .^^  general  term  of  struma^  surgeons  (whatever  be  their  theo- 
H^  h)  practically  recognize,  as  justly  remarked  by  Holmes,  three 

B^|2/*"'  '1  ca»eii,  viz,,  (1)  those  in  which  there  is  evidence  of  the  exist- 
Hj^^^'f  liibercle,  (2)  those  in  which  there  is  no  tubercle,  but  in  which 
'^^  ddiaary  proceaaea  of  inflammation,  etc*,  present  modilications  which 
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can  only  be  arcownlecl  for,  on  tbe  euppoeition  of  the  antecedent  i 
of  some  morbid  coiiclitioia  or  diathesis,  and  (3)  eases  which  pi 
i-eality,  nothing  more  than  the  constitutional  effects  of  long-c 
local  disease.  Under  the  latter  head  come  a  large  proportion 
of  chronic  bone  and  joint  disease,  which  are  commonly  tbou^ 
rectly  called  strumous.  Rejecting  then  entirely  the  third  c 
have  the  cases  in  which  tubercle  exists,  and  which  may  be 
called  tuberculous,  and  those  in  which  there  is  evidently  a  mc 
thesis  (not  tuberculous),  to  which  we  may  conveniently,  if  J 
Bcienttficallyj  apply  the  term  scrofulous. 


J 


Tubercle  or  Tuberculosis. — I  shall  not  enter  into  anj 
as  to  the  nature  and  origin  of  tubercle,  a  question  which 
properly  to  the  domain  of  general  pathology  than  to  that  of 
surgery,  and  upon  which  the  leading  authorities  of  the  present 
still  not  agreed.^  It  is  usually  said  that  tubercle  occurs  ul 
forms,  the  gray  or  miliary  tubercle,  and  the  yellow  tubercle.  T 
is  probably  in  many  instances  not  tubercle  at  all,  but  the  result 
ous  or  cheesy  degeneration  {hjrosis)  of  pus,  cancerous  deposits, 
pathological  formations  ;  in  other  cases,  however,  the  yellow  is  ti 
of  caseous  degeneration  of  the  miliary  tubercle. 

Gray  or  miliary  tubercles  occur  as  small  granular  maSBes,  i 
size  of  millet-seeds,  rather  hard,  semi-transiucent,  and  presentii 
tening  cartilaginous  appearance.  Under  the  microscope,  tbesi 
show  a  homogeneous  or  slightly  fibrous  stroma,  containing  ceUs 
or  more  nuclei,  free  nuclei,  granides,  etc.  In  the  tio-called  yellc 
cle,  which  usoally  occurs  in  larger  masses^  the  cells  have  a 
appearance,  and  the  granular  matter  is  in  larger  proportion,  al 
with  oil  globules. 

The  following  scale  of  the  frequenc}'  of  tubercle,  in  various 
and  organs,  is  taken  from  Rokitansky:  lungs,  intestinal  ca! 
phatic  glands  (particularly  the  abdominal  and  bronchial),  larym 
membranes  (especiuily  tbe  peritoneum  and  pleum),  pia  maUa 
spleen,  kidneys,  liver,  bones  and  periosteum,  uterus  and  tubes, 
with  prostate  and  seminal  vesicles,  spinal  cord,  and  striated 
The  favorite  prunanj  seats  of  tubercle,  after  the  lungs  and  1} 
glands,  are  the  urinary  antl  sexual  organs,  and  the  bones.  Tube 
only  met  with  in  vascular  parts  (hence  not  in  cartilage),  and  i 
deposited  in  the  external  coats  (adventitia)  of  the  smaller  vessc 
cumstance  which  may  account  for  their  frequent  appearanol 
choroid  coat  of  the  eye,  where  they  have  been  recognized  duriof 
means  of  the  ophthalmoscope  (see  Waldenburg,  and  Reeve,  lot 
148),  Tubercle  may  become  indurated  and  calcified  (obsoll 
usually  tends  to  softening,  disintegration,  and  liquefaction;  th 
its  absorption  is  not  established,  though  its  possibility  is  adni 
both  Ko  kit  an  sky  and  Virchow. 

The  causes,  ssymptoma^  coitnse^  and  general  treatment  of  tab< 
are  described  in  every  work  on  the  Practice  of  Medicine,  and  H 
therefore  be  referred  to  here :  it  may  be  stated,  however,  that  t 
strong  grounds  for  believing  that,  among  the  sources  of  depressic 
act  as  predisposing  causes  of  the  development  of  tubercle,  knig^ 


ConBuaiption,  and  Scj^l'ula/'  hy  Ur.  J.  C. 
Med.  Scuneti^  Jan.  1870,  [if,  li37-171. 


e,  of 


Reeve,  of  Dayton,  Ohio,  in 


bepiioDs  are — ^(1)  when  it  app€ars  that  the  visceral  disease  is 
by  the  external  affection,  and  when  therefore  there  would  be 
to  hope  that  by  removing  the  latter  the  progress  of  the  former 
le  checked,  and  (2)  when  the  patient's  suffering  from  the  external 
is  so  great,  that  the  operation  is  called  for  simply  for  the  relief 


^ 


la  or  Scroftilosis,  as  the  term  is  here  nsed,  denotes  a  con- 
lial  condition  or  diathesis,  which  imparts  a  peculiar  character  to 
eetses  of  inflammation  and  ulceration,  and  which  is  particularly 
t  by  a  tendency  to  chees^^  degeneration  in  the  lymphatic  glands, 
I  low  form  of  iuflammation  of  the  bones  and  joints* 
r  writers  speak  of  a  scrofuloujs  temperament^  and  describe  certain 
titles  of  feature  and  complexion,  as  characteristic  of  the  scrofu* 
llhesis,  Mr.  Erichsen  describes  two  forms,  the  fair  and  tlie  dark, 
fdirideB  each  of  these  into  two  varieties,  the  fine  and  the  coarse : 
|iJenner,on  the  other  hand,  regards  the  fine  varieties  (which  con- 
Hhat  is  usually  called  the  sanguine  temperament)  as  belooging 
luherculous  diathesis,  and  limits  the  term  scrofulous  to  the  tcm- 
It  commonly  recognized  as  the  phlegmatic.  Although,  however, 
le  doubtless  many  cases  of  tuberculosis  met  with  among  persons 
Ignine  temperament,  with  delicate  features,  clear  complexions, 
kly  developed  nervous  systems,  there  are  perhaps  almost  as  many 
Ihose  whose  temperament  would  be  unhesitatingly  pronounced 
|Uc,  so  that,  as  Holmes  justly  remarks,  the  exceptions  to  the  ride 
||^8  numerous  as  its  exemplifications.  It  is  indeed  questionable 
^■re  be  any  temperament,  that  can  be  positively  declared  to 
PRo  either  scrofula  or  tubercle,  or,  on  the  other  hand,  any 
iment,  in  which  either  or  both  of  these  diseases  may  not  under 
^  circumstances  be  developed. 

ierofulons  diathesis  may  be  inherited,  or  may  be  acquired  by  sub- 
Ik)  various  sources  of  depression,  such  as  bad  or  insuflicient  food, 
(raace,  bad  ventHation,  exposure,  mental  anxiety,  etc.  Even 
^■utnifesting  itself  in  the  form  of  any  particular  malady,  it  lS| 
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Scrofaloai  nicer  of  l«g. 


Fig.  188.  cases  being  greatly  thickened  and  infil- 

trated with  serum,  the  granulations  large 
and  feeble,  and  the  cicatrices,  when  form^, 
thin,  weak,  and  liable  to  reulcerate  (Fig. 
188). 

2.  Mucou8  Membranes. — The  mucous 
membranes,  under  the  influence  of  the 
scrofulous  diathesis,  become  thickened  and 
irritable.  The  secretions  may  be  thin  and 
acrid,  or  sometimes  mixed  with  pus.  In  the 
eyes,  there  may  be  granular  conjunctivitis, 
with  perhaps  haziness  or  ulceration  of  the 
cornea,  and  in  the  Schneiderian  membrane, 
hypertrophy,  giving  rise  to  obstructed 
breathing  and  snuffling;  the  antrum  may 
swell,  discharging  purulent  mucus  into 
the  nostrils;  the  tonsils  are  not  unfre- 
quently  enlarged,  and  the  voice  rendered 

husky,  by  relaxation  or  thickening  of  the  laryngeal  mucous  membrane ; 

diarrhoea  is  frequent,  and  cystitis,  urethritis,  and  leucorrhea  may  each  in 

turn  be  due  to  the  scrofulous  diathesis. 

3.  Bones  and  Joints. — The  scrofulous  diathesis  seems  to  render  the 
bones  and  joints  peculiarly  disposed  to  unhealthy  and  destructive  forms 
of  inflammation.  Thus  an  accident,  which  occurring  to  a  healthy  per- 
son would  be  quite  trivial,  may  in  one  of  a  scrofulous  diathesis  be  pro- 
ductive of  the  most  serious  consequences.  I  have  known  a  fall  on  the 
ice,  which  would  ordinarily  have  caused  a  mere  bruise,  to  give  rise,  in  a 
scrofulous  child,  to  acute  osteo-myelitis  of  the  humerus,  wi^  pyurthrosis 
of  both  elbow  and  shoulder,  amputation  at  the  scapulo-humeral  articula- 
tion being  eventually  required.  Under  the  influence  of  scrofulosis,  inflam- 
mation of  bone  is  apt  to  assume  the  form  of  caries,  or  of  caries  with  limited 
necrosis  (caries  necrotica)^  while  in  the  joints  are  found  the  various  afibc- 
tions  popularly  called  '^  white  swellings,"  gelatiniform  degeneration  of 
the  synovial  membranes,  ulceration  of  cartilages,  etc 

4.  Lymphatic  Oland^. — Perhaps  the  most  unequivocal  manifestation 
of  scrofula  is  the  tendency  which  it  induces  to  cheesy  degeneration 
(tyrosis )  of  the  lymphatic  glands.  Indeed,  Waldenburg,  as  quoted  by 
Reeve  (loc.  cit.^  p.  154),  deflnes  scrofula  as  ^^a  constitutional  anomaly  in 
which  the  lymphatic  glands  have  an  abnormal  tendency  to  disease,  and 
possess  a  local  disposition  to  undergo  cheesy  degeneration."  Glandular 
enlargement,  particularly  in  the  cervical  and  submaxillary  regions,  is 
very  frequently  observed  in  cases  of  scrofulosis,  and,  under  very  slight 
irritation,  suppuration  is  apt  to  occur  in  the  neighboring  areolar  tissue, 
the  glands  themselves  breaking  down,  and  mingling  the  caseous  products 
of  their  degeneration  with  the  surrounding  pus.  The  abscesses  thus 
formed  are  extremely  indolent,  not  healing  permanently  until  all  the 
affected  glandular  structure  has  been  removed,  and  cicatrizing  finally  with 
depressed  and  disfiguring  scars. 

6.  Other  Organs  are  occasionally  though  less  frequently  aflbcted  by 
scrofula.  Among  those  which  are  most  important,  from  a  surgical  point 
of  view,  may  be  enumerated  the  mammary  gland  and  the  testis. 

Treatment  of  Scrofula. — The  treatment  of  scrofulosis  should  consist 
more  in  attention  to  hygienic  rules  than  in  the  use  of  medicines.  GK>od 
air,  good  food,  habitual  cleanliness,  sufficiently  warm  clothing,  and  pro- 
tection from  exposure  or  other  sources  of  depression,  are  of  the  highest 
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importance.  Special  attention  should  be  given  to  the  digestive  func- 
tions, and  either  constipation  or  diarrhoea  should  be  obviated,  rather, 
however,  by  regulating  the  diet  than  by  the  use  of  drugs.  Among  medi- 
cines, certain  tonics  are  particularly  serviceable.  Cod-liver  oil  probably 
deserves  the  first  place,  the  most  useful  articles  after  it  being  iron,  qui- 
nia,  and  the  preparations  of  iodine.  The  syrup  of  the  iodide  of  iron  is 
a  very  good  combination,  particularly  for  administration  to  children. 
These  tonics  shquld  not,  however,  be  given  indiscriminately,  and,  as  a 
rule,  not  while  there  is  evidence  of  marked  intestinal  derangement.  Al- 
coholic stimulants  must  be  used  with  great  moderation,  and  the  lighter 
wines,  or  malt  liquors,  such  as  lager  beer,  are  commonly  preferable  to 
the  stronger  forms  of  stimulus. 

By  local  treatment,  it  is  doubtful  whether  much  can  be  accomplished. 
A  inpst  important  rule,  and.  one  which  should  be  constantly  borne  in 
mind,  is  to  take  care  lest  by  our  treatment  we  convert  this,  which  is 
essentially  a  chronic  affection,  into  one  which  is  acute.  Hence  in  many 
instances  the  best  thing  for  the  surgeon  to  do  is  to  let  the  part  alone, 
merely  protecting  it  from  external  injury.  In  other  cases  more  active 
pleasures  may  be  employed,  though  always  with  care  and  watchfulness. 
Scrofulous  ulcers  may  be  dressed  with  slightly  stimulating  or  astringent 
applications,  and  the  livid  unhealthy-looking  edges  may  be  touched  with 
the  actual  cautery,  or  even  removed  with  the  knife.  Lymphatic  enlarge- 
ments should  be  protected  by  means  of  soap  plasters,  or,  if  very  indp- 
lent,  may  be  submitted  to  gentle  frictions,  with  moderate  pressure,  and 
the  use  of  mildly  discutient  lotions.  Even  if  abscesses  form,  it  is  better, 
I  think,  to  delay  opening  them,  so  long  as  there  is  the  slightest  chance 
of  absorption  and  spontaneous  disappearance.  If  an  opening  be  inevita- 
ble, it  is  probably  better  made  with  the  knife  than  left  to  nature,  as  the 
resulting  scar  will  be  less  disfiguring.  Any  sinuses  that  are  left  may  be 
encouraged  to  heal,  by  stimulating  injections,  or  by  means  of  a  seton. 
Repeated  tappings  with  the  hypodermic  syringe,  are  recommended  by 
Lawson  Tait,  in  the  treatment  of  suppurating  glands  in  the  neck. 

With  regard  to  operations  in  scrofulous  cases,  no  rule  of  universal 
application  can  be  laid  down.  I  am  decidedly  of  the  opinion  that,  in  the 
immense  majority  of  instances,  enlarged  cervical  glands  should  not  be 
interfered  with;  apart  from  the  fact  that  the  disease  in  such  a  case  com* 
monly  extends  much  deeper  than  it  appears  to,  these  operations  almost 
always  come  into  the  category  of  operations  of  expediency,  and,  as  such,, 
are  only  exceptionally  justifiable.  With  regard  to  operations  for  scrofu- 
lous bone  and  joint  disease,  the  question  is  more  doubtful.  As  a  rule,  it 
may  be  stated  that  no  operation  should  be  performed,  while  a  reasonable 
hope  remains  that  a  cure  can  be  efiected  by  expectant  treatment ;  if,, 
however,  the  powers  of  nature  should  be  manifestly  incompetent  for  the 
task,  or  if  (as  is  often  the  case  among  patients  of  the  poorer  classes)  the 
time  which  would  probably  be  required  for  a  natural  cure  be  an  important 
consideration,  operative  measures  may  be  properly  resorted  to,  and  will 
often  be  followed  by  the  most  gratifying  results.  Excision  is  of  course  pre- 
ferable to  amputation,  when  the  circumstances  of  the  case  permit  a  choice. 

Rickets. 

Rickets  or  Rachitis  is  a  constitutional  disease,  occurring  almost 
exclusively  in  childhood,  and  characterized  by  a  peculiar  lesion  of  the 
osseous  system,  and  by  a  tendency  to  the  so-called  amyloid  or  albumi- 
noid degeneration  of  certain  viscera,  especiallj'  the  spleen  aud  liver. 
37 
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Causes. — Rickets  may  possibly  in  some  cases  be  inherited,  but  is,  at 
least,  much  more  frequently  acquired,  and  usually  results  from  mal- 
nutrition, or  from  other  sources  of  constitutional  depression  to  which 
children  may  be  exposed. 

Morbid  Anatomy. — The  most  characteristic  manifestation  of  rickets 
is  seen  in  the  skeleton,  and  affects  the  long  bones  as  well  as  those  of  the 
head,  chest,  and  pelvis.  The  bony  changes  consist  essentially  in  in- 
creased cell-growth,  with  deficiency  of  earthy  matter.  The  epiphyseal 
cartilages  (cartilages  of  conjun«tion)  become  enlarged,  giving  what  is 
often  called  the  "double-jointed"  appearance  observed  in  these  cases. 
The  periosteum  is  also  gieatly  thickened,  while  the  osseous  shaft  itself 
undergoes  softening,  its  lacunae  being  much  enlarged,  and  filled  with  red, 
pulpy  granulations.  Under  the  influence  of  muscular  action,  or  other 
mechanical  causes,  the  bones  undergo  modifications  of  shape,  giving  rise 
sometimes  to  great  deformity;  if  the  child  has  begun  to  walk  before 
the  development  of  rickets,  these  changes  will  probably  be  most  marked 
in  the  lower  extremities.  The  cranial  bones  are  often  much  thickened, 
giving  a  massive  appearance  to  the  head ;  in  other  cases  they  are  abnor- 
mally thin,  or  even  pei*forated  (craniotabes)^  the  pericranium  and  dura 
mater  seeming  to  be  in  contact;  the  anterior  fontanelle  remains  open 
longer  than  in  health.  The  ribs  bend  at  their  junction  with  the  costal 
cartilages,  allowing  the  sternum  to  project,  and  causing  the  so-called 
"pigeon-breasted"  deformity.  In  some  cases  the  enlargement  of  the 
sternal  extremities  of  the  ribs,  gives  the  appearance  of  a  deep  gutter  on 
either  side  of  the  breast-bone.  The  spine  is  occasionally  the  seat  of 
lateral,  but  more  often  of  antero-posterior  curvature,  the  backward  curve 
being  in  the  dorsal,  and  the  forward  in  the  cervical  and  lumbar  regions. 
The  pelvis  often  becomes  very  oblique,  in  consequence  of  the  deformity 
of  the  lower  extremities,  and  of  the  "  lordosis"  or  anterior  curvature  of 
the  lumbar  spine ;  and  serious  complications  may  thus  arise  in  after-life, 
in  the  process  of  parturition,  or  in  operations  on  the  pelvic  organs. 

Symptoms  and  Course. — In  the  earliest  stages  of  rickets,  there  are 
disorder  of  the  digestive  system  and  other  evidences  of  mal-nutrition, 
but  nothing  that  can  be  considered  distinctive.  Teething  is  delayed,  and 
often  accomplished  with  diflficulty.  The  child  sleeps  badly,  and  is  rest- 
less; sweats  profusely  about  the  head,  and  constantly  kicks  off  the  bed- 
clothes. The  muscular  system  is  weak,  and  the  patient,  if  he  has  already 
begun  to  walk,  soon  loses  both  the  power  and  the  disposition  to  do  so. 
The  urine  is  abundant,  and  usually  loaded  with  phosphates.  As  the 
disease  advances,  a  curious  state  of  muscular  hypercesthesia  is  often  ob- 
served, either  voluntary  motion  or  the  touch  of  another  being  attended 
with  acute  pain,  and  the  child,  as  a  consequence,  maintaining  an  almost 
fixed  position,  and  appearing  listless  and  indisposed  to  even  the  slightest 
exertion.  There  is  a  tendency  to  bronchial  and  pulmonary  inflammation, 
laryngismus  stridulus,  and  cerebral  irritation  with  convulsions.  Fever 
is  often,  but  by  no  means  always,  present;  the  appetite  is  capricious  or 
wanting,  and  the  fecal  evacuations  (whether  there  be  or  be  not  diarrhoea) 
are  ill-formed  and  offensive.  The  liver  and  spleen  are  often  enlarged, 
and  sometimes  albuminous  or  amyloid,  in  the  latter  stages  of  the  affec- 
tion, while  the  bony  deformities,  which  have  been  described,  frequently 
persist  even  after  the  entire  restoration  of  the  general  health  and  strength. 
Intelligence  is  diminished  during  the  existence  of  the  disease,  but  the 
mental  powers  are  usually  completely  restored  with  bodily  convalescence. 
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iCiagnosia  and  Prognosis. ^ — There  are  no  s^-mptoms  by  which,  in 
^naiiieai  btaget»,  rickets  can  be  distinguished  from  the  other  diathetic 
i  which  we  have  considered.  In  any  case  in  which  dentition  is 
i  delayed^or  in  which  difficulty  in  walking  is  observed,  the  surgeon 
ly  toapect  rachitis,  and,  by  careful  attention  to  the  symptoms  above 
ibed,  may  usually  be  able  to  recognize  it  if  present,  Wlien  the 
etertsttc  osseous  changes  have  l)egun,  the  nature  of  the  atfection 
i  scarcely  be  mistaken.  The  prognosis  of  rickets,  if  the  di.sease  be 
I  too  far  advanced,  is  usually  favorable;  as  justly  observed  by  llQlier, 
owfter,  mortuary  records  recognize  the  secondary  affections  which 
DjiUcate  rickets,  while  the  primary  condition  which  renders  those 
'>ns  fatal,  is  itself  ignored.  As  a  rule,  it  maybe  said  that 
iMrikr  the  dlaease  appears,  the  less  is  the  chance  of  recovery,  while 
i  m  Uia  moat  Ikvorable  cases  the  affection  may  last  for  several  years. 

Treatment. — ^The  hygienic  management  of  rickets  is  of  the  greatest 

Mce;  if  the  disease  occur  during  the  first  six  or  eight  months 

fEle^  iod  the  mother's  milk  be  found  either  scanty  or  of  bad  quality, 

i  hetltby  wet*nurse  should  be  procured,  or  the  natural  food  supple- 

1  (yr  replaced  by  fresh  cow's  milk,  diluted  with  lime-water  (1  part 

1 4),    After  a  time,  beef-tea  may  be  made  to  alternate  with  the  milk, 

1  wine  or  brandy  may  be  given,  in  quantities  adapted  to  the  patient*9 

The  child  should  be  warmly  clothed,  and  kept  as  much  as  possible 

itbe*)pen  air,  and  at  night  in  a  welbventilated  apartment.     Warm  or 

oM  fponging,  or  sea-bathing,  will  often  prove  of  great  service.    If  the 

•tire  system  be  much  disordered,  a  few  doses  of  mercury  with 

,or  some  similar  combination,  may  be  given,  but  the  remedies  of 

p^tlcit  importance  are  tonics,  especially  cod-liver  oil,  iron,  quinia,  and 

Bti-Tomica.     The  cod-liver  oil  is  probably  the  most  valuable,  and  may 

^gi.^  idualJj'  increasing  doses  as  the  child  is  able  to  assimilate 

rence  of  opinion  exists  as  to  whether  mechauieal  appli- 

i  ilwiuld  be  used  to  obviate  defoinnity  in  these  cases.     In  tiie  most 

I  form  of  rachitis,  when,  in   the  vivid  language  of  Sir  William 

«^  the  child  '*  is  indeed  fighting  the  battle  of  life,  .  .  .   striving 

itlUhe  energy  it  has  to  keep  in  constant  action  every  one  of  its 

of  inspiration,^'  the  use   of  splints  and  bandages  would   be 

an  unnecessary  annoyance;   again,  after  the  stage  of  bony 

olidation  has  come  on,  splints  can  be  of  no  use,  and  would  do  harm 

^impeding  the  natural  motions;  but,  while  the  bones  are  3^et  sutl  and 

**^gi*  great  deal  may  be  often  accompliehcd  by  the  use  of  light 

^•Wwitiis,  to  prevent  if  not  to  remedy  deformity.     For  the  lower  ex- 

^''Oaji.ieji.  ifimple  wooden  splints  may  be  u«ed,  and  may  be  made  to  pro- 

n*et,  so  as  to  prevent  the  child  from  standing  or  walking; 

ine,  Tarious  forms  of  apparatus,  such  as  will  be  descril>ed 

Uiig  of  spinal  curvature,  may  be  employed.     When  excessive 

Bity  of  the  long  bones  persists  in  after-life,  it  may  occasionally 

w  l^ptr  to  endeavor  to  remedy  it  by  removing,  subperiosteal ly,  a 

^••JgMbiped  piece  of  bone — as  has  been  successfully  done  by  Mr,  Little, 

^lha«  operated  upon  both  tibim,  in  an  aggravated  case  of  knock-knee. 
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CHAPTER  XXIY. 

VENEREAL  DISEASES. 
60N0RRH(EA  AND  CHANCROID. 

The  term  Venereal  Disease  is  applied  to  certain  affections  which  are 
usually  acquired  in  sexual  intercourse.  There  are  three  separate  dis- 
eases which  are  properly  described  as  venereal,  which  until  within  a 
comparatively  recent  period  were  all  confused  together,  and  the  distinc- 
tion between  two  of  which  is  even  at  the  present  time  not  recognized 
by  a  large  number  of  surgeons.  These  diseases  are  Gonorrhoea,  Chan- 
croid, and  Syphilis.  The  first  two  are  strictly  local,  while  the  latter  is 
a  constitutional  affection.  The  non-identity  of  gonorrhoea  with  the  other 
venereal  diseases,  though  pointed  out  by  Balfour,  B.  Bell,  Hernandez, 
and  others,  was  not  clearly  established  until  the  publication  of  Ricord's 
treatise,  in  1838,  while  the  diversity  of  chancroid  and  syphilis — first 
clearly  shown  by  Bassereau,  in  1852 — is  even  now  denied  by  a  good 
many  surgeons,  and  is  practically  ignored  by  a  still  larger  number. 

QONORRHCEA. 

Gtonorrhcea,  Blennorrhagia,  or,  as  it  is  vulgarly  called,  Clap,  is  a 
virulent,  contagious,  muco-purulent  inflammation,  afibcting  the  mucous 
membranes.  It  isc  hiefly  seen  in  the  generative  organs,  being  usually 
met  with  in  the  male  urethra  and  in  the  vulvo-vaginal  canal — the  glans 
penis  and  lining  membrane  of  the  prepuce,  the  uterus,  and  the  female 
urethra  being  less  often  involved.  It  also  occurs  in  the  conjunctiva,  and 
is  said  to  have  been  seen  in  the  rectum,  the  nose,  and  the  mouth. 

Causes. — The  most  frequent  cause  of  gonorrhoea  is  unquestionably 
direct  contact  with  the  muco-pus  derived  from  a  person  similarly  affected. 
It  may,  however,  arise  from  contact  with  the  vaginal  secretions  in  cases 
of  leucorrhoea,  from  contact  with  the  menstrual  fluid,  or  even,  possibly, 
from  intercourse  between  healthy  persons,  if  coitus  be  violent,  prolonged, 
or  attended  with  unusual  excitement.  In  the  immense  majority  of  in- 
stances gonorrhoea  is  acquired  in  sexual  congress,  and  hence  is  observed 
in  the  mucous  membranes  of  the  urino-genitary  apparatus.  Ophthalmic 
gonorrhoea — or,  as  it  is  usually  called,  gonorrhoeal  conjunctivitis — is 
caused  by  transference  of  the  contagious  secretion  from  the  private  parts 
to  the  eye,  by  the  patient^s  hand,  or  possibly  by  means  of  dirty  towels, 
etc.,  while  the  rarer  forms  of  rectal,  nasal,  and  buccal  gonorrhoea  may 
be  similarly  produced,  or  may  be  due  to  practices,  the  nature  of  which 
it  is  not  necessary  to  specify. 

Gonorrhoea  of  Male 'Urethra. — I  shall  first  describe,  under  this 
heading,  the  course,  symptoms,  and  appropriate  treatment  of  an  ordi- 
nary gonorrhoeal  attack,  considering  subsequently  the  various  complica- 
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tions  which  may  arise,  and  the  modifications  of  treatment  required  by 
each.  The  first  symptoms  are  usually  manifested  from  one  to  five  days 
after  exposure  to  contagion,  though  the  disease  is  occasionally  not  ob- 
served until  a  week,  or  even  a  fortnight  after  the  infecting  coitus.  The 
patient  first  notices  an  uncomfortable  stinging  or  tickling  sensation 
(which  the  French  call  picotement)  at  the  urinary  meatus,  and,  on  ex- 
amining the  part,  observes  the  lips  of  the  urethra  slightly  swollen  and 
reddened,  and  moistened  with  a  small  quantity  of  viscid  secretion.  This 
fluid  gradually  increases  in  amount,  and  from  being,  as  at  first,  colorless, 
soon  becomes  milky  or  yellowish-white  in  appearance,  and  under  the 
microscope  is  found  to  consist  of  mucus  mingled  with  pus.  In  this — 
which  is  called  the  Jirst^  or  incubative  stage^  the  inflammation  is  confined 
to  the  anterior  portion  of  the  urethra,  and  especially  the  part  known  as 
the  fossa  navicularis,  but  in  the  course  of  two  or  three  days  spreads 
backwards,  and  becomes  much  more  intense.  The  discharge  is  how 
quite  profuse,  of  a  greenish-yellow  color,  somewhat  thicker  than  at  first, 
and  occasionally  streaked  with  blood;  the  urethra  is  tense  and  painful, 
and  the  whole  penis — ^but  particularly  the  glans — red  and  turgid.  IJri- 
nation  is  frequent,  and  attended  with  a  good  deal  of  irritation,  or  scald- 
ing (chaude-pisse)^  and  the  stream  is  lessened  in  size,  on  account  of  the 
swelling  of  the  mucous  membrane.  If  the  bulbous  portion  of  the  ure- 
thra be  affected,  the  perineum  is  tense  and  painful ;  while,  if  the  pros- 
tatic portion  be  involved,  the  anus  feels  hot,  and  as  if  stuffed  with  a 
foreign  body.  If  the  inflamrtiation  run  very  high,  there  may  be  a  good 
deal  of  general  febrile  disturbance.  This,  the  second  or  acute  stage  of 
gonorrhoea,  lasts  from  one  to  three  weeks,  and  then  gradually  subsides 
into  the  third  or  chronic  stage^  which,  when  long  persistent,  receives  the 
name  of  Gleet  or  Blennorrhcea.  In  the  third  stage,  the  discharge  dimin- 
ishes in  quantity  and  gradually  loses  its  purulent  character,  while  the 
intensity  of  all  the  symptoms,  and  especially  of  the  scalding  in  urina- 
tion, becomes  markedly  lessened.  The  inflammation  lasts  longest  in  the 
posterior  portion  of  the  urethra,  and  matter  can  be  sometimes  made  to 
flow  by  pressure  from  behind  forwards  applied  to  the  perineum,  when  the 
anterior  portion  of  the  canal  has  apparently  quite  resumed  its  normal 
condition.  Gonorrhoea,  in  most  cases,  tends  to  a  spontaneous  cure, 
lasting  on  an  average  from  six  to  twelve  weeks ;  but  occasionally  an 
intractable  gleet  may  persist  for  many  months,  or  even  for  years. 

Under  the  name  otDrxj  Clap  have  been  described  cases  of  gonorrhoea, 
in  which  it  is  said  that  all  the  symptoms  were  well  marked,  with  the 
single  exception  that  at  no  time  was  there  any  discharge.  I  am  disposed 
to  think,  with  Bumstead,  that  in  these  cases  closer  observation,  with  per- 
haps examination  of  the  urine,  would  have  shown  that  some  muco-pus 
was  actually  present.  I  do  not  believe  that  gonorrhoea  can  exist  without 
discharge,  though  it  is  very  possible  that  the  amount  of  discharge  may 
sometimes  be  so  slight  as  readily  to  escape  detection. 

Diagnosis, — I  do  not  believe  that  it  is  possible  to  distinguish  with  abso- 
lute certainty,  gonorrhoea  caused  by  impure  coitus,  from  other  forms  of 
nmco-purulent  urethritis.  It  is  usually  said  that  the  diagnosis  can  be 
made  by  observing  the  greater  virulence  of  the  blennorrhagic  affection, 
and,  unquestionably,  ordinary  inflammation  of  the  urethra  rarely  attains 
the  intensity  which  is  cotnmon  in  cases  of  gonorrhoea.  Very  intense 
mnco-purulent  urethritis  may,  however,  be  caused  by  the  contact  of  the 
acrid  vaginal  secretions  in  cases  of  leucorrhoea,  or  by  the  contact  of  the 
menstrual  fluid;  and  it  is  believed  by  many  of  the  very  highest  authorities, 
that  genuine  gonorrhoea  is  thus  not  unfrequently  produced.    Whether 
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this  be  admitted  or  not ;  whether,  that  is,  we  believe  in  the  existence  of 
any  special  gonorrhoeal  viras,  or  consider,  as  has  been  done  in  the  pre- 
ceding pages,  that  gonorrhoea  is  merely  a  peculiarly  virulent  form  of 
ordinary  inflammation,  we  must  grant  that  it  is  often  quite  impossible  to 
fix  upon  the  exact  source  of  the  disease,  in  any  particular  instance ;  and 
hence  the  practical  inference,  that  the  surgeon  should,  in  cases  the 
history  of  which  is  not  clear,  exercise  great  caution  in  expressing  an 
opinion,  of  the  correctness  of  which  he  cannot  be  absolutely  sure,  and 
which  may  not  only  cause  great  unhappiness,  but  may  perhaps  involve 
some  innocent  person  in  unmerited  disgrace  and  blame.  Fortunately 
the  question  is  one  of  theoretical  rather  than  of  practical  interest,  for 
the  treatment  of  muco-purulent  urethritis  is  the  same,  no  matter  whence 
its  origin.  In  its  chronic  stage,  the  diagnosis  of  gonorrhoea  presents 
still  greater  diflSculty,  for  a  thin,  gleety  urethral  discharge  may  come 
fk'om  very  various  sources  of  irritation — being  indeed  a  not  unfrequent 
attendant  upon  the  gouty,  strumous,  and  scorbutic  diatheses,  or  a  mere 
secondary  affection  resulting  from  diseases  of  neighboring  parts,  such 
as  the  rectum  or  prostate  gland. 

Prognosis, — Though  in  the  large  majority  of  instances,  gonorrhoea 
proves  a  perfectly  tractable  affection,  and  passes  off  without  any  dis- 
agreeable consequences,  cases  are  occasionally  met  with  in  which  a  trou- 
blesome gleet  proves  utterly  rebellious  to  treatment,  remaining  as  the 
starting-point  for  an  acute  attack  of  the  disease,  which  may  be  provoked 
by  any  sexual  excess,  indulgence  in  intoxicating  beverages,  or  even  im- 
prudence of  diet ;  in  other  cases  gonorrhoea!  inflammation  gives  rise  to 
organic  stricture  of  the  urethra,  or  may  cause  serious  and  even  fatal 
disease  of  the  bladder  and  kidneys. 

Treatment, — The  treatment  of  gonorrhoea  is  principally  of  a  local 
character.  If  the  patient  be  seen  in  the  first  stage^  before  the  inflamma- 
tion has  reached  its  point  of  greatest  intensity,  what  is  called  the  abor- 
tive treatment  may  be  properly  employed.  The  plan  which  I  am  in  the 
habit  of  following,  is  to  direct  urethral  injections  of  a  solution  of  nitrate 
of  silver  (gr.  i-f3j)«  Of  this  preparation  from  two  to  four  fluidrachms 
should  be  carefully  injected  into  the  urethra,  three,  four,  or  five  times  a 
day,  the  patient  taking  the  precaution  to  wash  out  his  urethra  by  urina- 
tion, ten  or  fifteen  minutes  before  each  injection.  The  injections  are  best 
made  with  a  small  hard-rubber  syringe,  which  is  in  every  way  preferable 
to  the  common  glass  syringe  usually  sold  for  the  purpose.  In  using  the 
syringe,  the  patient  should  gently  introduce  its  beak  as  far  as  it  will  go 
into  the  urethra,  the  lips  of  which  are  then  closely  pressed  against  the 
instrument  with  the  thumb  and  fingers  of  the  left  hand,  while  the  piston 
is  slowly  driven  down  by  the  forefinger  of  the  right  hand,  which  holds 
the  syringe.  By  this  method  the  escape  of  fluid  is  prevented,  and  the 
whole  amount  is  introduced  into  the  canal ;  there  is  no  risk  of  the  injec- 
tion entering  the  bladder,  and  even  should  it  do  so,  no  harm  would  result, 
for  it  would  be  instantly  decomposed  by  the  salts  of  the  urine.  Two 
syringefuls  may  be  used  on  each  occasion  of  injection,  as  the  effect  of 
the  first  is  always  to  some  extent  neutralized  by  the  mucus  which  lines 
the  urethra.  The  first  effect  of  these  injections,  is  apparently  to  aggra- 
vate the  disease,  the  discharge  becoming  purulent  and  profuse ;  in  the 
course  of  a  day  or  two,  however,  it  again  becomes  thin  and  watery, 
and  perhaps  streaked  with  blood,  while  the  concomitant  symptoms  lessen 
in  intensity;  the  injections  may  now  be  used  less  frequently,  or  altogether 
discontinued,  and  very  often  no  further  treatment  will  be  required.  If, 
however,  the  discharge  do  not  cease  in  a  few  days,  mildly  astringent 
injections  may  be  used  to  complete  the  cure.    No  constitutional  treat- 


TREATMENT  OF  GONORRH(BA.  423 

ment  is  required  during  this  stage,  except  a  saline  cathartic,  if  there  be 
constipation.  The  patient  should  be  kept  as  quiet  as  possible,  and  upon 
rather  low  diet.  The  recumbent  position  should  be  maintained  (confine- 
ment to  bed  is  desirable,  but  often  impracticable) — and  all  sources  of 
excitement,  particularly  of  the  sexual  organs,  carefully  avoided.  Some 
surgeons  use,  in  this  stage,  very  strong  injections  of  nitrate  of  silver 
(gr.  X  to  xx-f3j),  and  a  very  rapid  cure  raa}'^  thus  occasionally  be  ob- 
tained. The  treatment  should  in  such  a  case  be  conducted  by  the  sur- 
geon himself,  one  injection  being  all  that  is  usually  employed.  The  plan 
which  I  have  recommended  is,  I  think,  safer,  and  equally  satisfactory. 

In  the  second  or  acute  stage  of  gonorrhoea,  the  precautions  already 
referred  to,  as  to  rest  and  quiet,  are  of  the  highest  importance.  After 
the  bowels  have  been  freely  moved,  the  patient  should  be  put  at  once 
upon  the  use  of  alkaline  and  diluent  diuretics — the  following  combina- 
tion being  perhaps  as  suitable  as  any  other:  B.  Sodse  bicarbonat.  3j ; 
Spt.  leth.  nitr.  f|ss ;  Infus.  lini  comp.  Oj.  M.  A  wineglassful  of  this 
mixture,  which  is  not  disagreeable  to  the  taste,  may  be  taken  every  two 
or  three  hours — the  whole  pint  being  consumed  during  the  day.  The 
glans  penis  and  prepuce  should  be  gently  freed  from  the  discharge,  as 
often  as  it  accumulates,  and  much  comfort  may  be  derived  from  the 
local  application  of  water,  as  hot  as  can  be  borne.  Injections  are  not 
usually  available  during  the  first  twenty-four  hours  of  the  acute  stage, 
but  if  the  meatus  be  not  so  much  inflamed  as  to  render  the  use  of  the 
syringe  painful,  anodynes^  may  be  thus  employed  with  advantage — or 
even  simple  demulcents,  such  as  thin  starch — or  local  sedatives,  such 
as  the  subnitrate  of  bismuth.  As  soon  as  the  first  intensity  of  this 
stage  has  passed  by,  injections  become  again  the  most  important  reme- 
dies, the  best  articles  being  probably  the  sulphate  or  acetate  of  zinc, 
the  acetate  of  lead,  and,  as  the  disease  becomes  chronic,  the  sulphate  of 
copper,  or  tannic  acid.  The  following  formulie  will  usually  be  found 
satisfactory :  B.  Zinci  sulphat.,  Plumbi  acetat.,  aa  3ij ;  MorphisB  sul- 
pkat.  gr.  i-ij ;  Aquse  f  Jviij.  M. — R.  Cupri  sulphat.  gr.  xij  ;  Vin.  opii.  f3j ; 
Aquse  rosae  fjvj.  M. — R.  Ac.  tannici  3j  ;  Glycerinse  f3j  ;  Aquse  fsv,  M. 
During  this  stage  the  patient  should  keep  the  testes  constantly  sup- 
ported with  a  well-fitting  suspensory  bandage,  a  precaution  which  seems 
to  lessen -the  risk  of  the  infiammation  spreading  to  the  epididymis. 

During  the  third  stage^  injections  should  be  continued,  and  advantage 
may  be  sometimes  derived  from  the  use  of  deep  injections^  .applied 
through  a  double  catheter,  or  simply  by  using  a  syringe  with  a  long 
nozzle.  Special  forms  of  apparatus  for  this  purpose  have  been  devised 
by  various  surgeons,  among  others  by  Morgan,  of  Dublin,  Dick  and  Dur- 
ham, of  London,  Bumstead,  of  New  York,  and  Hewson,  of  this  city.  In 
some  cases,  a  slight  discharge  will  persist  long  after  the  subsidence  of  all 
inflammatory  symptoms;  for  these  chronic  gleets,  a  very  strong  solution 
of  tannin  (3j-^j)  will  sometimes  be  found  useful ;  it  may  be  used  as 
an  injection,  or  the  preparation  described  in  the  last  edition  of  the  U.  S. 
Dispensatory  as  the  glycerate  of  tannic  acid^  may  be  applied  on  a  sponge, 
through  the  tube  of  an  endoscope.  This  instrument,  which  will  be  again 
referred  to,  is  occasionally  useful  in  obstinate  cases  of  gleet,  by  enabling 
the  surgeon  to  ascertain  the  exact  point  to  which  local  medication  should 
be  applied.  It  will  usually  be  found  that  the  continuance  of  the  dis- 
charge is  due  to  persistence  of  inflammation  in  some  of  the  mucous 
crypts  or  follicles  which  line  the  urethra,  or  to  the  existence  of  a  slight 

«  The  following  formula  is  given  by  Bumstead :  R.  Extract,  opii  9j ;  GlycerinaB 
t^ ;  Aqu8B  fjiij.  M. 
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stricture;  in  the  latter  case,  the  occasional  passage  of  a  full-sized  bougie 
will  be  found  of  service.  During  the  later  stages  of  gonorrhoea,  the 
general  condition  of  the  patient  often  requires  the  use  of  tonics,  with 
good  food,  and  malt  liquors,  or  other  forms  of  alcoholic  stimulus. 

The  plan  of  treatment  sketched  in  the  preceding  pages,  is  that  which 
seems  to  me  best  adapted  to  ordinary  cases  of  urethral  gonorrhoea,  and 
I  have  seldom  found  it  necessary  to  resort  to  any  other.  Many  sur- 
geons place  great  reliance  upon  the  internal  administration  of  certain 
stimulating  diuretics,  especially  copaiba  and  cubebs,  which  they  employ 
to  the  partial  or  complete  exclusion  of  the  various  injections  which  have 
been  described.  These  remedies  af(e,  however,  both  inconvenient  and 
disagreeable,  and  I  believe  in  the  large  majority  of  cases  quite  unneces- 
sary, though  they  may  occasionally  prove  useful  in  the  chronic  stage  of 
the  affection.  They  may  be  administered  separately  or  together,  and 
may  be  combined  with  alkalies,  and  given  either  in  pill  or  as  an  emulsion. 
When  copaiba  alone  is  to  be  prescribed,  a  convenient  form  is  the  gela- 
tine capsule,  containing  twenty  drops.  On  account  of  the  disagreeable 
taste  and  nauseating  quality  of  copaiba,  when  swtillowed,''it  has  been 
proposed  to  use  it  by  enema,  or  as  an  injection  for  the  urethra.  I  have 
employed  the  latter  plan,  but  without  benefit,  and  indeed  it  appears 
that  the  effect  of  the  drug  can  only  be  obtained  by  allowing  it  to  pass 
through  the  kidney,  and  thus  medicate  the  urine. 

Other  modes  of  treatment  have  been  used,  and  may  occasionally  be 
tried  with  advantage:  such  are  the  application  of  blisters  to  the  thigh, 
or  even  to  the  penis  itself,  painting  the  latter  with  tincture  of  iodine, 
the  use  of  medicated  bougies,  etc. 

Oomplioations  of  GtonorrhcBa. — The  complications  of  gonorrhoea 
which  require  special  notice,  are  chordee,  inflammatory  bubo,  strangury, 
retention  of  urine,  hemorrhage  from  the  urethra,  perineal  abscess,  and 
epididymitis. 

1.  Chordee  consists  of  a  painful  erection,  in  which  the  inflamed  state 
of  the  urethra  prevents  the  spongy  portion  from  becoming  elongated  to 
the  same  extent  as  the  cavernous  portions  of  the  penis.  Hence  the 
organ  often  presents  a  twisted  appearance,  and  laceration  of  the  lining 
membrane  of  the  urethra,  or  of  its  submucous  tissue,  may  take  place, 
giving  rise  to  hemorrhage,  or  laying  the  foundation  for  the  development 
of  stricture.  The  treatment  consists  in  the  use  of  camphor  and  opium 
by  the  mouth,  or  as  a  suppository,  in  the  application  of  an  ice-bag  to 
the  perineum,  or  in  inunction  of  that  part  with  belladonna  ointment. 

2.  Bubo, — The  inguinal  lymphatic  glands  occasionally  become  inflamed 
in  cases  of  gonorrhoea,  constituting  the  sympathetic  or  inflammatory  bubo. 
The  treatment  consists  in  endeavoring  to  promote  resolution,  by  the  ap- 
plication of  blisters,  or  the  tincture  of  iodine;  if  suppuration  occur,  the 
pus  should  be  evacuated  through  a  small  incision  made  in  the  direction 
of  the  long  axis  of  the  body,  and  the  after-treatment  conducted  as  in  a 
case  of  ordinary  abscess. 

8.  Strangury  and  Vesical  Irritation  may  arise  from  inflammation  of 
the  prostate,  or  of  the  neck  of  the  bladder;  or,  at  a  late  stage,  apparently 
fh>m  an  atonic  state  of  the  part;  the  treatment  consists  in  the  use  of 
warm  fomentations  and  hip-baths,  with  anodjues,  such  as  Dover's  pow- 
der, or  the  tincture  of  hyoscyamus.  When  of  the  atonic  form,  advantage 
may  be  derived  from  the  use  of  the  mineral  tonics. 

4.  Retention  of  Urine^  if  dependent  upon  spasm  or  inflammatory  swell- 
ing, should  be  treated  by  the  use  of  the  warm  bath,  with  full  doses  of 
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opiam,  and  perhaps  leeches  to  the  perineum,  catheterization  being 
avoided  if  possible.  If  an  instrument  be  required,  a  large  flexible 
etUheter  should  be  used  without  the  stylet.  If  the  retention  arise  from 
prostatic  or  perineal  abscess,  or  fVom  stricture,  other  measures  may  be 
required,  which  will  be  described  in  the  proper  place. 

5-  Urethral  Hemorrhage  may  occur  in  the  form  of  capillary  oozing,  or 
may  result  from  rupture  or  laceration  of  large  vessels,  as  a  consequence 
of  chordee,  or  of  attempts  at  catheterization.  The  treatment  consists  in 
the  local  use  of  cold,  or  in  pressure,  applied  by  introducing  a  full-sized 
catheter  and  strapping  the  penis  to  the  instrument. 

6.  Perineal  Abscess  may  occur  as  a  complication  of  gonorrhcsa,  and, 
beside  causing  great  suffering,  may  give  rise  to  retention  of  urine ;  the 
treatment  consists  in  the  use  of  poultices  or  warm  fomentations,  with  an 
early  incision  in  the  median  line,  so  as  to  prevent,  if  possible,  the  ab- 
scess f^om  opening  into  the  urethra — an  occurrence  which  would  almost 
certainly  be  followed  by  the  formation  of  a  perineal  fistula.  An  early  in- 
cision is  also  required  in  the  rare  case  of  an  Urethral  Abscess  appearing 
in  front  of  the  scrotum. 

T.  Epididymitis^  Hernia  Humaralis^  or  Swelled  Testicle^  is  one  of  the 
most  important  complications  of  gonoiThoea,  rarely  occurring  before 
the  third,  and  usually  as  late  as  the  sixth 
week  of  the  disease.  From  the  fact 
that  it  commonly  appears  as  the  dis- 
charge from  the  urethra  is  diminishing, 
it  was  formerly  considered  a  sympa- 
thetic or  metastatic  aflfection,  but  it  is 
now  pretty  well  established  that  it  is 
merely  the  result  of  the  extension  of 
inflammation  from  the  prostatic  por- 
tion of  the  urethra,  through  the  ejacu- 
latory  ducts  and  vas  deferens,  to  the 
epididymis,  and  more  rarely  to  the  tes- 
tis itself.  The  left  side  is  more  often 
affected  than  the  rights  probably  be- 
cause, as  usually  hanging  lower  in  the 
scrotum,  the  left  testicle  is  naturally 
ksfl  well  supported  by  that  structure; 
both  testes  are  occasionally  involved, 
rarely  at  the  same  time,  but  more  often 
in  succession  or  alternately.  The 
symptoms  are  those  of  acute  inflamma- 
tion in  any  tense  structure,  great  pain  and  tenderness,  especially  over 
the  region  of  the  globus  minor,  and  marked  swelling,  which  is,  however, 
chiefly  due  to  effusion  into  the  tunica  vaginalis  (acute  hydrocele).  The 
diagnosis  from  orchitis,  or  inflammation  of  the  testis  proper,  can  only 
be  made  by  noting  the  history  of  the  case,  and  by  observi^  the  locali- 
zation of  the  symptoms  to  the  region  of  the  epididymis.  Epididymitis 
affecting  an  undescended  testicle,  or  one  retained  in  the  inguinal  canal, 
may  be  mistaken  for  inflanmiation  of  a  lymphatic  gland,  or  for  strangu- 
lated hernia,  but  the  true  nature  of  the  case,  under  such  circumstances, 
would  be  at  once  suspected,  if,  on  examining  the  scrotum,  the  testis  were 
found  absent  from  its  place.  The  prognosis  of  swelled  testicle  is  always 
favorable,  but  the  globus  minor  may  become  permanently  obliterated  by 
the  inflammation,  and,  if  this  should  occur  on  both  sides,  the  patient 
would,  of  course,  be  rendered  impotent. 


Oonorrboeal  epidldTinltis. 
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The  treatment  which  I  have  for  some  years  employed  for  this  affection, 
is  that  which  was  suggested  by  Petit  and  recommended  by  Yidal  (de 
Cassis),  and  which  has  been  recently  revived  by  H.  Smith,  of  London. 
It  consists  in  making  a  puncture  or  limited  incision  into  the  inflamed 
organ  at  its  most  tender  part,  with  a  sharp  and  narrow  straight  bis- 
toury; a  few  drops  of  blood  follow  the  withdrawal  of  the  knife,  and 
the  pain  is  almost  instantaneously  relieved,  the  tenderness  quite  or 
almost  disappearing  within  twenty-four  or  forty-eight  hours.  The  pa- 
tient is  conflned  to  bed  for  a  few  days,  with  the  scrotum  supported 
on  a  pillow,  and  covered  with  a  cloth  dipped  in  cold  water,  or  in  lead- 
water  and  laudanum.  The  use  of  urethral  injections  should  be  tempo- 
rarily discontinued,  and  may  be  resumed,  if  necessary,  when  the  acute 
symptoms  have^ubsided.  Iodine  ointment,  or  some  similar  sorbefaclent, 
may  be  used  to  remove  the  induration  of  the  globus  minor,  which  often 
remains  after  all  tenderness  has  disappeared.  This  mode  of  treatment 
has  proved  in  my  hands  perfectly  satisfactory,  the  pain  being  at  once 
relieved,  and  resolution  following  without  any  unfavorable  occurrence. 
Several  cases  have,  however,  been  recorded  by  Demarquay  and  Salleron, 
in  which  hernia  and  complete  extrusion  of  the  seminiferous  tubules  fol- 
lowed the  incision,  the  patient  being  thus  effectually  castrated  on  the 
affected  side;  the  incision  is  said,  in  Salleron's  case  (Arch.  Oen.  de 
Med.^  ¥6y.  1870),  not  to  have  exceeded  one  centimetre  in  length — about 
four-tenths  of  an  inch.  On  the  other  hand  may  be  placed  the  remark- 
able success  attained  by  Yidal  and  Smith,  the  former  surgeon  having 
punctured  400  testes,  without  one  bad  result,  while  the  latter  declares 
that  the  method  has  served  him  well  in  500  cases.  To  guard  against 
the  accident  which  occurred  to  Demarquay  and  Salleron,  it  would  be 
prudent,  however,  to  limit  the  incision  to  one  not  exceeding  a  quarter 
of  an  inch  in  length.  This  little  operation  appears  to  act  by  relieiing 
the  tension  due  to  the  want  of  expansibility  of  the  tunica  albuginea ;  it 
is  therapeutically  analogous  to  the  incisions  practised  in  cases  of  paro- 
nychia. 

Other  modes  of  treatment  have  been  recommended  for  epididymitis, 
among  which  may  be  mentioned  Yelpeau's  plan  of  making  numerous 
punctures  of  the  tunica  vaginalis  with  the  point  of  a  lancet,  Fricke's 
method  of  strapping  the  testicle  with  adhesive  plaster  (very  painful 
during  the  acute  stage),  and  the  plan  recommended  by  Mr.  Rouse,  of 
St.  George's  Hospital,  who  relies  chiefly  upon  the  administration  of 
opium,  in  doses  of  a  grain,  night  and  morning  (St.  George^s  Hasp.  Bep., 
vol.  iv.  pp.  251-258).  The  plan  formerly  advised  in  most  text-books, 
and  still  favored  by  many  surgeons,  consists  essentially  in  local  bleeding 
and  the  free  use  of  tartar  emetic  and  calomel — ^in  the  adoption,  in  fact, 
of  a  decidedly  ''  antiphlogistic"  course  of  treatment. 

Balano-posthitis,  or  External  Gonorrhcea,  is  the  name  given 
to  inflammation  of  the  prepuce  and  glans  penis.  When  confined  to  the 
former  it  is  called  balanitis^  and  when  limited  to  the  latter,  posthitis. 
This  affection  is  usually  due  to  exposure  in  coitus,  but  may  result  from 
the  irritation  caused  by  the  accumulation  of  smegma,  in  cases  of  phi- 
mosis, or  in  persons  who  neglect  ablution.  It  is  chiefly  seen  in  those 
whose  prepuce  is  elongated,  and  may  be  very  generally  prevented  by 
the  practice  of  circumcision,  the  covering  of  the  glans  losing  the  cha- 
racter of  mucous  membrane  after  this  operation,  and  becoming  assimi- 
lated to  skin.  The  symptoms  are  those  of  ordinary  muco-purulent 
inflammation,  and  the  affection  is  often  accompanied  with  a  temporary 
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phimosifi.  The  treatment  consists  in  the  application  to  the  inflamed 
surfaces  of  the  solid  stick  of  nitrate  of  silver,  or  in  packing  the  pre- 
putial fold  with  lint  dipped  in  a  solution  of  the  same  salt  Oj-f^j),  the 
whole  penis  being  then  surrounded  with  an  evaporating  lotion.  If  phi- 
mosis exist,  it  may  be  necessary  to  relieve  this  by  an  operation  which 
will  be  described  in  another  portion  of  the  volume. 

Gtonorrhcea  of  the  Female  Generative  Organs  is  usually 
limited  to  the  vulvo-vaginal  canal^  though  the  urethra  is  occasionally 
affected,  as  are  likewise  the  lining  membranes  of  the  uterus  and  Fallopian 
tubes.  The  ovaries  may  be  secondarily  inflamed  (furnishing  a  patholo- 
gical analogy  to  the  swelled  testicle  of  the  male),  or  peritonitis  may 
ensue  from  the  escape  of  gonorrhceal  matter  into  the  cavity  of  the  ab- 
domen. The  symptoms  are  those  of  acute  inflammation,  attended  with 
profuse  muco-purulent  discharge.  The  diagnosis  from  leucorrhcea  and 
from  ordinary  vulvo-vaginitis,  is  often  diflScult,  and  occasionally  impos- 
sible. Leucorrhcea  usually  proceeds  chiefly  from  the  womb,  while 
gonorrhoea  affects  principally  the  exterior  parts,  but  these  positions 
may  be  occasionally  reversed.  Muco-purulent  vulvo-vaginitis  may,  as 
is  well  known,  result  from  various  causes  independently  of  contagion, 
such  as  exposure  to  cold  and  moisture,  the  presence  of  ascarides,  ex- 
ternal violence,  masturbation,  or  immoderate  coitus.  Hence  the  surgeon 
should  be  very  cautious  in  pronouncing  an  opinion  as  to  the  nature  of  a 
suspicious  discharge  in  a  woman,  and  particularly  in  a  female  child,  as 
vaginal  discharges  in  children  are  not  unfrequently  made  the  ground  of 
criminal  accusations  against  totally  innocent  persons.  Even  the  impli- 
cation of  the  urethra  is  not  positive,* though  it  is  certainly  primd  facie 
evidence  of  the  inflammation  being  the  result  of  impure  contact. 

The  treatment  of  gonorrhoea,  in  the  female,  should,  during  the  acute 
stage,  be  limited  to  the  use  of  laxatives  and  diaphoretics,  with  warm 
hip-baths  and  emollient  fomentations  to  the  external  parts.  In  the  sub- 
acute stage,  astringent  injections  (especially  of  alum  or  sulphate  of  zinc) 
may  be  used,  the  patient  applying  them  herself  by  means  of  a  self-inject- 
ing enemata  apparatus  (in  quantities  of  not  less  than  a  pint),  or  the 
surgeon  making  the  application  through  a  speculum.  In  either  case  the 
patient  should  be  recumbent,  with  the  hips  somewhat  elevated.  After 
the  use  of  an  injection,  it  is  well  to  keep  the  inflamed  surfaces  apart,  by 
introducing  a  strip  of  lint,  or  a  small  tampon,  dipped  in  the  astringent 
solution.  Another  plan,  proposed  by  the  late  Sir  J.  Y.  Simpson,  is  to 
introduce  medicated  pessaries,  or  vaginal  suppositories.  This  method 
has,  according  to  Dr.  Black,  been  successfully  employed  in  the  women's 
venereal  wards  of  the  Philadelphia  Hospital.  When  the  urethra  is 
affected,  injections  may,  if  thought  proper,  be  employed  as  in  the  male, 
or  copaiba  and  cubebs  may  be  administered  internally.  The  inflamma- 
tion may  persist  in  the  vulvo-vaginal  ducts  and  Cowper's  glands  long 
after  apparent  recovery.  Bubo  rarely  follows  gonorrhoea  in  the  female, 
but,  when  met  with,  should  be  treated  as  in  the  male. 

Ophthalmio  Gonorrhoea,  or,  as  it  is  usually  called,  Gonorrhoeal 
Ophthalmia^  or  Conjunctivitis^  is  produced  by  direct  inoculation  of  the 
palpebral  or  conjunctival  mucous  membrane  with  gonorrhoeal  matter, 
and  must  not  be  confounded  with  a  form  of  ophthalmia  principally 
affecting  the  sclerotic,  which  is  dependent  upon  what  will  be  presently 
described  as  gonorrhoeal  rheumatism. 
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Ophthalmic  gonorrhoea  usually  affects  but  one  eye,  and  runs  a  very 
rapid  course,  ending,  if  not  checked,  in  destruction  of  the  organ.  It  is 
more  frequent  in  men  than  in  women,  and  is  believed  by  some  writers 
only  to  accompany  cases  of  urethral  gonorrhoea.  The  symptoms  are  first 
manifested  in  from  six  to  eighteen  hours  after  inoculation.  The  dis- 
charge, at  first  thin,  soon'  becomes  thick,  purulent,  and  profhse.  The 
conjunctiva  is  the  seat  of  great  chemosis,  rising  above  and  partially 
overlapping  the  cornea,  while  the  eyelids  swell  and  often  completely 
close  the  eye.  The  cornea  soon  becomes  hazy,  ulceration  occuiis  (usually 
near  the  margin),  perforation  follows,  with  perhaps  prolapse  of  the  iris 
and  consequent  staphyloma,  or  the  whole  cornea  may  slotigh,  in  which 
case  the  eye  is  of  course  irretrievably  lost. 


Fig.  100. 


Hg.  101. 


Ophthalmie  gODorrhoM. 

The  treatment  must  be  both  constitutional  and  local :  the  practice  of 
depletion,  which  was  formerly  common  in  these  cases,  is  now  generally 
abandoned,  it  being  recognized  that  the  disease  is  invariably  one  of  de- 
pression. The  bowels  having  been  relieved  by  a  laxative,  the  patient 
should  be  at  once  put  upon  the  use  of  qninia,  with  or  without  the  mineral 
acids,  and  should  take  concentrated  food  in  the  form  of  beef-essence,  with 
alcoholic  stimulus  if  required.  The  local  treatment  is  of  the  highest  im- 
portance. If  there  be  much  chemosis,  radiating  incisions  through  the 
swollen  conjunctiva  should  be  practised,  as  recommended  by  Tyrrell, 
and,  in  any  case,  a  strong  solution  of  nitrate  of  silver  Oj  or  \j-^J)  should 
be  freely  painted  with  a  camel's-hair  brush  over  the  inflamed  sur&cesi 
and  allowed  to  remain  a  few  seconds  until  the  part  is  whitened,  when 
the  surplus  should  be  washed  off  with  a  gentle  stream  of  tepid  or  cool 
water.  This  application  may  be  repeated  once  or  twice  a  day,  according 
to  the  severity  of  the  case,  while  a  weaker  solution  (gr.  v  or  x-fJJ)  should 
be  instilled  every  three  or  four  hours,  and  the  accumulating  discharge 
very  frequently  washed  away  with  a  weak  solution  of  alum,  applied 
with  a  syringe,  or  squeezed  from  a  piece  of  lint.  If  perforation  of  the 
cornea  be  threatened,  instillations  of  atropia  should  be  resorted  to,  so 
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«ff  to  preTeDt,  if  possible,  prolapse  of  the  iris.  Cold  applications  may 
be  femployed  throughout  the  duration  of  the  disease,  if  agreeable  to  the 
patient,  while  opium  may  be  given  in  full  doses  to  relieve  pain.  As  the 
•eTerity  of  the  inflammation  subsides,  the  application  of  the  strong  solu- 
tiop  of  nitrate  of  silver  may  be  stopped,  the  use  of  the  weaker  solution 
being  continued  uptil  convalescence  is  established.  A  granular  condi- 
tion, of  the  lids  is  sometimes  left,  requiring  the  occasional  application 
of  the  sulphate  of  copper  in  substance. 

Counter-irritation,  by  blisters  or  tincture  of  iodine,  applied  in  the  form 
of  ft  hprseshoe  to  the  brow  and  temple,  has  recently  been  highly  recom- 
mended  in  cases  of  ophthalmic  gonorrhoea  by  Furneaux  Jordan. 

Gonorrhoea  afiboting  tbe  Nose,  Mouth,  or  Rectum  presents 
no  flsatures  of  special  interest ;  in  each  locality  it  requires  the  use  of 
emollient  applications  during  the  acute  stage,  and  of  stimulating  astrin- 
gents at  a  later  period.  Medal  gonorrhcea  may  prove  an  occasional 
cause  of  organic  stricture  of  that  portion  of  the  alimentary  canal. 

Gtonorrhceal  Rheumatism  is  a  sequence  of  gonorrhoea  which  is 
ahnost  exclusively  confined  to  the  male  sex,  and  which,  in  the  rare  in- 
stances in  which  it  has  been  seen  in  women,  seems  to  be  dependent  upon 
implication  of  the  urethra  in  the  gonorrhoeal  affection,  never  occurring, 
according  to  Cullerier,  in  cases  of  simple  vaginal  gonorrhoea.  It  is  in 
&ct  a  YATieiy  of  urethral  fever ^  and  is  probably  due  to  the  absorption  of 
septic  material  generated  in  the  muco-purulent  secretion  of  urethritis, 
being  thus  (as  has  already  been  remarked)  a  mild  form  of  pysemia.  It 
has  been  objected,  by  some,  to  this  explanation,  that,  if  pysemic,  the  dis- 
ease should  arise  equally  from  vaginal,  as  from  urethral  gonorrhoea,  and 
it  has  been  maintained  that  its  invariable  urethral  origin  indicates  a 
peculiar  83^mpathetic  connection  between  the  urinary  canal  and  the  artic- 
ulations, and  that  the  affection  must  therefore  be  considered  metastatic. 
Other  writers  have  regarded  the  connection  as  accidental,  and  taught 
that  a  rheumatic  diathesis  was  a  necessary  antecedent;  while  others, 
again,  have  looked  upon  the  rheumatic  manifestations  as  indicating  the 
essential  identity  of  gonorrhoea  and  syphilis.  It  is  well  established, 
however,  that,  in  very  many  cases,  no  antecedent  rheumatic  diathesis  can 
be  traced ;  while,  apart  from  the  total  want  of  resemblance  between  this 
affection  and  constitutional  syphilis,  and  the  fact  that  the  latter  does, 
and  that  this  does  not  arise  from  vaginal  infection,  the  absolute  diversity 
of  the  diseases  has  been  so  clearly  established  by  the  unerring  test  of 
inoculation,  as  to  render  the  suggestion  of  their  identity  scarcely  worthy 
of  consideration.  The  notion  of  metastasis  is  disproved  by  the  fact 
that  the  urethral  discharge  does  not  usually  disappear,  but  is  rather  in- 
creased upon  the  development  of  the  rheumatic  symptoms,  while  the 
anatomical  differences  in  the  structure  of  the  urethral  and  vaginal  mucous 
and  submucous  tissues,  are  quite  sufficient  to  account  for  the  occurrence 
of  septic  absorption  from  one  and  not  from  the  other. 

Oonorrhoeal  rheumatism  affects  principally  the  joints  (particularly  the 
knee  and  ankle),  the  synovial  bursa',  the  muscles  and  tendons,  and  the 
sclerotic  coat  of  the  eye,  from  which,  however,  it  may  extend  to  the  con- 
junctiva, or  to  tbe  iris  and  cornea.  The  articular  symptoms  resemble 
those  of  rheumatoid  arthritis,  rather  than  those  of  acute  rheumatism,  the 
disease  not  tending  to  attack  many  joints  in  succession,  and  being  very 
rarely  accompanied  with  cardiac  complications.  The  joints  are  painful 
and  swollen,  and  occasionally  reddened ;  the  inflammation  rarely  ends 
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in  suppuration,  but  not  unfrequently  in  false  anciijlosis.  The  muscular 
affection  is  principally  manifested  in  the  fleshy  parts  of  the  thigh  and 
arm,  and  in  the  soles  of  the  feet.  Oonorrhoeal  Bheumatic  Ophthalmia 
is  attended  with  pain,  dimness  of  vision,  photophobia,  and  lachrymation ; 
if  the  conjunctiva  be  much  involved,  there  may  be  a  muco-purulent  dis- 
charge, but  there  is  not  much  chemosis,  and  the  cornea  very  rarely 
ulcerates.  Iritis  may  result  in  adhesion  to  the  capsule  of  the  lens,  and 
permanent  impairment  of  vision. 

The  treatment  of  the  articular  affection  is  best  conducted  by  the  use  of 
repeated  blisters,  and  by  the  internal  administration  of  anodynes,  with  or 
without  quinia,  according  to  the  constitutional  condition  of  the  patient; 
in  the  later  stages,  compression  by  means  of  adhesive  strips  may  be 
employed  with  advantage.  The  iodide  of  potassium  is  particularly 
adapted  to  those  cases  in  which  the  muscular  and  fibrous  structures  are 
affected,  and  may  be  given  in  large  doses.  The  same  remedy  may  be 
employed  in  the  ophthalmic  variety  of  the  disease,  and  may  be  supple- 
mented by  the  oil  of  turpentine,  in  drachm  doses,  if  the  iris  be  involved; 
in  the  latter  case  instillations  of  atropia  should  also  be  practised,  while 
astringent  coUyria  may  be  required  if  there  be  much  conjunctivitis. 
Counter-irritation,  by  blisters  or  iodine,  may  be  applied  to  the  temples,  if 
thought  necessary,  or  a  more  permanent  effect  may  be  produced,  as  sug- 
gest^ to  me  by  Dr.  W.  Thomson,  of  this  city,  by  applying  the  mouth 
of  a  bottle  containing  a  small  quantity  of  bromine — a  brief  contact  with 
the  vapor  of  this  powerful  agent  sufficing  to  produce  an  eschar  which 
will  continue  for  several  weeks. 

Chancroid. 

The  Chanoroid,  or  Simple  Venereal  Uloer  (often  called  Soft^  or 
Non-infecting  Chancre)^  is  a  strictly  local  affection,  resulting  from  con- 
tact with  the  secretion  from  a  similar  sore  in  the  same  or  another  per- 
son. It  is  usually  acquired  in  impure  coitus,  but  may  be  mediately 
transmitted  by  means  of  towels,  etc.  Surgeons,  or  accoucheurs,  are 
occasionally  infected  in  the  discharge  of  their  professional  duties,  par- 
ticularly if  they  happen  to  have  abrasions  on  the  fingers,  at  the  moment 
of  exposure. 

Iiooality. — Any  part  of  the  body  may  be  the  seat  of  chancroid, 
though  the  most  usual  position  is,  of  course,  the  generative  organs — ^in 
the  male  about  the  preputial  fold,  corona  glandis,  frsenum,  and  urinary 
meatus,  and,  in  the  female,  about  the  nymphae,  or  os  uteri.  It  was  for- 
merly supposed  that  the  cephalic  region  was  insusceptible  to  this  affec- 
tion, but  it  is  now  known  that  the  chancroid  can  be  readily  artificially 
inoculated  upon  the  face,  and  at  least  two  cases  (Puche's  and  Rofeta's) 
are  on  record,  in  which  a  cephalic  chancroid  resulted  from  the  ordinary 
mode  of  contagion. 

Course. — The  chancroid  has  no  period  of  incubation,  the  varying, 
intervals  between  exposure  and  the  appearance  of  the  sore,  depending 
upon  whether  the  contagious  matter  is  deposited  upon  an  abraded,  a 
delicate  and  soft,  or  a  thick  and  callous  surface.  When  artificially  inocu- 
lated, the  first  symptoms  appear  within  a  few  hours,  the  inoculated  point 
becoming  elevated  and  surrounded  with  a  red  areola,  in  the  course  of 
the  second  or  third  day.  The  papule  thus  formed,  in  another  day  be- 
comes a  vesicle,  and  subsequently  a  pustule,  which  either  bursts,  expos- 
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iBg  the  chancroidal  ulcer,  or  dries  into  a  scab  beneath  which  the  ulcer- 
ation progresses.  If  the  chancroidal  matter  be  deposited  in  an  abrasion, 
the  ulcerative  stage  may  begin  at  once.  The  fully-formed  chancroid  is 
thus  usaally  developed  from  four  to  six  days  after  exposure,  and  appears 
as  a  round  ulcer,  from  a  line  to  half  an  inch  in  diameter,  unadherent  to 
the  subjacent  tissues,  with  sharp-cut  edges,  as  if  punctured  out  of  the 
ikin,  coTered  with  an  adherent  gray  slough,  furnishing  pus  which  is 
atUo-inoculable^^  and  at  first  surrounded  with  a  reddish  areola.  It  is 
commonly  multiple,  eighty  per  cent,  of  affected  persons  having,  accord- 
ing to  Foumier*8  observations,  from  two  to  six  sores  each.  The  chan- 
croid may  present,  at  its  base,  a  slight  degree  of  hardness,  which  is  the 
result  of  inflammatory  action,  but  which  must  not  be  mistaken  for  the 
induration  commonly  observed  in  the  true  chancre^  or  initial  lesion  of 
syphilis. 

Bubo. — ^The  chancroid  is  not  unfrequently  followed  by  swelling  of  the 
inguinal  glands,  or  bubo,  which  may  come  on  at  an  early  period,  but 
firom  the  risk  of  which  the  patient  is  never  free,  so  long  as  the  chancroidal 
ulceration  continues :  Puche  met  with  it  three  years  after  infection. 
The  bubo  which  follows  chancroid  may  be  of  the  simple  inflammatory 
Tariety,  such  as  is  seen  in  cases  of  gonorrhoea,  or  after  injury — or  may  be 
the  result  of  direct  absorption  of  chancroidal  pus,  in  which  case  it  re- 
ceives the  name  of  virulent^  or  chancroidal  bubo.  The  chancroidal  bubo 
is  usually  monolateral^  and  commonly  on  the  same  side  as  the  sore  from 
which  it  originates,  though  it  is  occasionally  seen  on  the  opposite  side, 
as  the  result  of  the  interlacement  of  the  lymphatics  on  the  dorsum  of 
the  penis.  It  affects  only  the  superficial  glands,  and  only  one  at  a  time ; 
hence,  it  is  said  to  be  monoganglionic.  The  chancroidal  bubo  invariably 
tends  to  suppuration,  the  resulting  ulcer  being  precisely  analogous  to 
the  original  chancroid,  and  furnishing  a  contagious  and  auto-inoculable 
pus.  Sometimes  suppuration  occurs  first  in  the  areolar  tissue  around 
the  affected  lymphatic  gland,  when  the  abscess  will  not  assume  the 
chancroidal  character  until  disintegration  of  the  gland  itself  has  begun. 
The  chancroid  and  chancroidal  bubo  have  little  or  no  tendency  to  a  spon- 
taneous cure.  While  one  ulcer  is  healing,  others  may  be  produced  by 
auto-inoculation,  and  fresh  glands  involved  by  absorption,  the  disease, 
perhaps,  being  thus  prolonged  until  the  patient  is  carried  off  by  some 
intercurrent  affection,  or  dies  utterly  worn  out  by  suppuration  and  long- 
continued  suffering. 

Coznplioations. — A  chancroid  may  be  complicated  by  the  existence 
of  warts  or  vegetations  (which  are  by  no  means  necessarily  of  a  venereal 
origin);  by  inflammation  of  the  penis  and  prepuce,  which  may  lead  to 
phimosis  or  paraphimosis,  or  to  gangrene  of  the  prepuce;  by  the  coex- 
istence of  gonorrhoea  or  of  syphilis  f  and  by  phagedaenic  or  serpiginous 
ulceration. 

Phagedaenic  Ulceration  is  a  very  serious  complication,  and  is  appa- 
rently due  more  to  the  constitutional  condition  of  the  patient,  than  to 
any  peculiar  virulence  of  the  source  of  contagion ;  it  is,  in  other  words, 
not  a  distinct  variety  of  chancroid,  but  a  complication  which  may  affect 
any  simple  venereal  sore.  Its  occurrence  is  sometimes  traceable  to  dis- 
tinct sources  of  depression,  such  as  intemperate  habits,  the  previous 
existence  of  syphilis,  or  the  abuse  of  mercury.    The  phagedaenic  chan- 

»  That  is,  whicli  can,  by  inoculation,  produce  in  the  tame  person  a  sore  of  the 
iame  nature  as  that  from  which  it  was  derived. 
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proid  is  attended  with  wide  and  deep  erosion  of  tissue,  a  considerable  por- 
tion of  the  head  of  the  penis  being  occasionally  eaten  away  in  the  course 
of  a  few  hours,  and  the  disease  sometimes  not  being  arrested  until  almost 
ihe  whole  organ  has  perished.  The  ulcer  is  usually  covered  with  a  yel- 
lowish-gray, pultaceous  slough,  the  appearance  of  which  is  compared 
by  Barton  to  that  of  melted  tallow,  though  the  slough  may  in  other 
cases  be  blackened  by  exposure.  Phagedaenic  ulceration  may  attack  a 
chancroidal  bubo,  and  death  may  result  under  such  circumstances  either 
JTrom  exhaustion  or  from  hemorrhage — by  the  giving  way  of  the  femoral 
p,rtery,  as  happened  in  a  case  recorded  by  Sir  A.  Cooper. 

Serpiginous  Chancroid. — The  serpiginous^  or  creeping  chancroid^  dif- 
fers fVom  the  preceding,  chiefly  in  pursuing  an  extremely  chronic  course. 
This  complication,  which  is  fortunately  rare,  is  exceedingly  intractable, 
occasionally  persisting  for  many  years.  It  usually  occurs  in  the  groin, 
attacking  perhaps  an  open  chancroidal  bubo,  and  slowly  creeps  onwards, 
eroding  the  adjoining  skin  at  one  p&rt,  while  a  thin  blue  or  violet  cica- 
trix forms  at  the  opposite  side  of  the  ulcer.  It  is  chiefly  seen  in  persons 
whose  constitutions  haye  been  undermined  by  long-continued  want  and 
neglect. 

Diagnosis. — From  herpetic  or  aphthous  eruptions  on  the  prepuce  or 
glans  penis,  and  from  excoriations  from  mechanical  causes,  the  chan- 
croid may  be  ordinarily  distinguished  by  the  fact  that  the  former  make 
their  appearance  almost  immediately  after  the  suspicious  connection, 
while  the  latter  is  not  usually  fully  developed  before  the  fourth  day. 
In  some  instances,  however,  the  diagnosis  is  extremely  diflScult,  though 
it  may  be  determined  by  observing  the  further  progress  of  the  affection, 
or  by  inoculation,  which,  in  the  case  of  herpes,  etc.,  will  give  a  purely 
negative  result.  If  the  chancroid  be  situated  within  the  urethra,  it  may 
simulate  gonorrhoea;  if  within  the  cervix  uteri,  leucorrhcea ;  and  if  on  the 
glans,  and  complicated  with  phimosis,  balanitis.  Here  again,  to  ascer- 
tain the  nature  of  the  affection,  it  ma}'  sometimes  be  necessary  to  resort 
to  inoculation,  which  proceeding,  if  the  affection  be  chancroidal,  will 
result  in  the  formation  of  a  chancroid,  but  in  the  case  of  gonorrhoea, 
etc.,  will  result  merely  negatively.  The  diagnosis  from  chancre^  or  the 
initial  lesion  of  syphilis,  will  be  considered  when  we  come  to  speak  of 
that  affection.  AH  of  these  diseases  may  exist  together,  and  it  thus 
sometimes  happens  that  the  same  woman  may  infect  three  persons  dif- 
ferently, according  to  their  several  susceptibilities,  giving  to  one  gonor- 
rhoea, to  another  chancroid,  and  to  a  third  syphilis. 

Prognosis. — The  prognosis  of  a  case  of  uncomplicated  chancroid,  is 
always  favorable,  if  properly  treated;  the  phagedenic  chancroid  is  a 
more  serious  affection,  frequently  entailing  considerable  loss  of  substance, 
though  rarely  endangering  life,  unless  neglected ;  the  serpiginous  chan- 
croid is  the  most  intractable  form  of  the  affection,  and  the  surgeon  should 
be  very  guarded  in  his  prognosis  of  a  case  of  this  kind,  as,  though  not  in 
itself  attended  by  any  particular  risk  to  life,  it  oHen  persists  for  years,  in 
spite  of  the  most  judicious  treatment. 

Treatment. — I  shall  first  describe  the  treatment  of  the  ordinary 
chancroid,  or  simple  venereal  ulcer,  indicating  subsequently  the  modi- 
fications required  by  the  various  complications  of  the  disease.  In  the 
first  place  it  is  to  be  observed,  that  as  the  chancroid  is  a  strictly  local 
affection,  it  requires,  in  itself,  merely  topical  treatment.    If  any  const!- 
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totional  remedies  are  to  be  employed  in  a  case  of  chancroid,  they  are 
only  such  as  are  indicated  by  the  patient's  general  condition,  without 
regard  to  the  particular  disease  with  which  he  is  affected.  The  first 
object  to  be  accomplished,  as  soon  as  the  surgeon  has  made  up  his  mind 
that  he  has  to  deal  with  a  chancroid,  is  to  apply  some  agent  which  will 
entirely  destroy  the  whole  surface  of  the  ulcer,  thus  removing  at  once 
the  tendency  of  the  disease  to  spread,  and  converting  the  sore  into  a 
healthy  granulating  surface.  To  do  this,  various  forms  of  caustic  may 
be  employed,  the  best,  in  m}' judgment,  being  the  strong  nitiic  acid.  The 
surface  of  the  sore  having  been  carefully  dried  with  lint,  the  acid  is 
applied  on  the  end  of  a  piece  of  soft  wood,  well  rounded  and  smoothed 
(thia  is  better  than  a  camePs-hair  brush),  in  such  a  way  as  to  reach 
every  portion  of  the  ulcer.  Every  cranny  and  crack  should  be  per- 
meated, as  any  portion  of  the  chancroidal  surface  which  escapes,  will  re- 
inoculate  the  whole  ulcer.  After  the  acid  has  remained  a  few  moments, 
it  may  be  washed  off  with  a  stream  of  cool  water.  The  effect  of  the  ap- 
plication is  to  convert  the  whole  surface  into  a  slough,  upon  the  detach- 
ment of  which  a  healthy  ulcer  is  left,  which  rapidly  fills  up  and  becomes 
cicatrized,  the  pus,  however,  retaining  its  contagious  character  until  the 
nicer  is  almost  if  not  until  it  is  quite  healed.  If  there  be  a  number  of 
chancroids,  or  if  the  surface  to  be  cauterized  be  very  extensive,  it  ma}' 
be  necessary  to  resort  to  anaesthesia  before  applying  the  acid.  One  ap- 
plication, if  thorough,  is  sufficient,  but  it  occasionally  happens  that,  in 
apite  of  the  surgeon's  care,  some  portion  of  the  ulcer  escapes,  when  the 
caaterization  must  be  subsequently  repeated  once  or  ofteuer.  After  the 
cauterization,  wat<3r-dressing  or  lime-water  may  be  applied  until  after  the 
separation  of  the  sloughs,  when  the  remaining  ulcer  should  be  treated 
upon  general  principles.  Black-wash  (calomel  3j»  lime-water  Oj)  is  a 
favorite  application  of  mine,  and  answers  a  very  good  purpose  as  a 
stimulating  astringent;  it  has,  however,  no  specific  virtue. 

Chancroid  in  the  Female  should  be  treated  in  the  same  way,  the  acid 
being  carefully  applied  in  those  cases  through  a  suitable  speculum;  black- 
wtah  may  be  used  as  an  after-dressing,  or  the  aromatic  wine^^  which  is 
a  more  elegant  though  somewhat  expensive  preparation.     If  the  chan- 
croid be  seated  in  the  m,ale  urethra^  at  such  a  point  that  it  cannot  be 
Men  by  separating  the  lips  of  the  meatus,  it  may  be  touched  through 
the  tube  of  an  endoscope  with  a  strong  solution  of  nitrate  of  silver 
(5M-foj;;  the  use  of  nitric  acid  in  this  situation  is  undesirable,  on  ac- 
count of  the  risk  of  a  stricture  following  its  caustic  action.    Chancroids 
on  fturfaces  which  are  ordinarily  in  contact,  as  the  glans  and  lining 
DMsmbrane  of  the  prepuce,  or  the  inner  surfaces  of  the  nympha*,  should 
•tier  cauterization  be  kept  apart  by  the  interposition  of  a  fold  of  lint, 
dipped  in  black-wash  or  other  astringent  lotion. 

Treatment  of  Bubo, — In  the  treatment  of  a  bubo,  occurring  after  a 
5^ncroid,  as  it  is  impossible  in  the  first  instance  to  determine  whether 
it  be  really  a  chancroidal,  or  merely  an  inflammatory  bubo,  an  effort 
•houldbe  made  to  promote  resolution  by  the  use  of  blisters,  etc.  If, 
however,  suppuration  have  evidently  occurred,  and  particularly  if  the 
"^tegument  be  thin  and  <liscolored,  it  is  better  to  make  a  free  opening 
(^y  an  incision  in  the  direction  of  the  long  axis  of  tlie  patient's  body), 
*>  as  to  evacuate  the  contents  of  tiie  abscess,  and  the  ulcer  which  rc- 

'  Tlie  following'  formiilft  is  taken  from  Biimstcad :  darot  wino.  Compound  spirit 
y  lavi'ndrr,  of  each  l?v;  Tincture  of  opium  fjss;  Water  f5iijss;  Taunin  3J-5J-  ^^i^- 
To  be  diluted,  if  necessary. 
28 
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mains  must  then  be  treated  as  the  original  chancroid.  Some  surgeons 
prefer  to  open  a  chancroidal  bubo  with  caustic  potassa,  but  I  do  not  see 
that  this  agent  is  in  any  way  preferable  to  the  knife,  while  it  is  certainly 
more  painful.  It  sometimes  happens,  that  when  the  pus  is  evacuated 
from  a  chancroidal  bubo,  an  enlarged  lymphatic  gland  is  found,  more  or 
less  dissected  from  the  surrounding  tissue,  and  projecting  through  the 
lips  of  the  incision :  this  gland  is  filled  with  chancroidal  matter,  and  so 
long  as  it  remains  will  keep  up  the  specific  nature  of  the  sore ;  and 
though  it  will  in  time  undergo  spontaneous  disintegration,  other  glands 
will  by  that  time  have  been  infected,  and  the  disease  will  thus  1^  per- 
petuated. Such  a  chancroidal  lymphatic  gland  should  be  therefore 
removed ;  this  may  be  accomplished  by  repeated  applications  of  caustic, 
but  is  much  more  conveniently  eflTected  by  enucleation^  which  consists 
simply  in  seizing  the  gland  with  forceps,  and  dissecting  it  from  its 
attachments. 

Before  proceeding  to  cauterize  an  opened  chancroidal  bubo,  the  patient 
should  be  thoroughly  anaesthetized,  as  the  operation  is  usually  both 
tedious  and  painful.  The  first  step  consists  in  tracing  out  and  slitting 
up  every  sinus  that  can  be  detected,  with  a  grooved  director  and  probe- 
pointed  bistoury;  the  flaps  of  undermined  and  unhealthy-looking  integu- 
ment are  next  to  be  clipped  away  with  scissors;  enlarged  glands  to  be 
carefully  enucleated;  and  finally  the  strong  nitric  acid  to  be  thoroughly 
applied  to  every  portion  of  the  surface,  and  even  a  short  distance  be- 
yond the  incisions,  with  the  same  precautions  as  in  the  cauterization  of 
the  original  chancroid.  A  large  slough  is  thus  formed,  the  detachment 
of  which  is  the  work  of  some  time;  water-dressing  may  be  applied  after 
the  cauteiization,  the  subsequent  treatment  being  conducted  on  general 
principles.  The  management  of  a  chancroidal  bubo  is  thus  seen  to  be  a 
much  more  serious  affair  than  that  of  the  chancroid  itself;  hence  the 
importance  of  prompt  and,  efifectual  treatment  of  the  original  sore,  that 
absorption  may,  if  possible,  be  prevented. 

Warts. — The  treatment  of  venereal  warts  does  not  diflTer  from  that  of 
vegetations  on  the  generative  organs  arising  from  other  causes,  and  will 
be  described  in  a  subsequent  chapter. 

Phimosis. — A  troublesome  complication  of  chancroid  on  the  prepuce 
or  glans  penis,  is  phimosis,  which  may  be  congenital,  or  the  result  of 
inflammatory  action.  A  great  objection  to  any  cutting  operation,  in 
these  cases,  is  that  the  cut  edges  themselves  will  almost  certainly  be 
inoculated  with  the  chancroidal  virus;  hence,  if  the  phimosis  be  the 
result  of  inflammation,  it  is  better  to  attempt  to  subdue  this  by  the  use 
of  cold  washes,  and  by  the  injection  of  detergent  lotions  beneath  the 
prepuce,  when  it  will  often  be  possible  to  draw  back  the  latter  and  make 
the  necessary  applications  to  the  glans.  Another  plan,  which  may  be 
occasionally  useful,  is  to  pack  the  preputial  fold  with  lint  saturated  with 
a  solution  of  nitrate  of  silver,  as  recommended  in  cases  of  balanitis. 
If  the  phimosis  do  not  yield,  or  if  it  be  congenital,  it  will  probabl}'^  be 
necessary  to  slit  up  the  prepuce,  or,  if  the  chancroid  be  seated  near  the 
orifice  of  the  latter,  to  perform  circumcision ;  if  the  cut  edges  in  either 
case  become  inoculated,  they  must  be  freely  cauterized  with  nitric  acid. 

Paraphimosis  occurs  as  the  consequence  of  the  patient  drawing  back 
the  prepuce  and  then  being  unable  to  return  it;  the  necessary  applica- 
tions having  been  made  to  the  chancroid,  the  prepuce  tnay  be  restored 
to  its  place  by  the  manipulation  which  will  be  described  in  the  chapter 
on  Diseases  of  the  Generative  Organs ;  the  after-treatment  consists  in 
the  use  of  cooling  applications  to  relieve  the  inflammation  of  tlMipMrt* 
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€an(frenr  of  the  Prepuce  is  an  occasional  result  of  iDflammatory  phi- 

losis,  aur)  is  a  vcrv  serious  complication  of  chai\croid.     If,  in  any  case 

t  j>hiniosis,  the  foreskin  become  much  swollen,  and  of  a  dark-red  or 

uqilf  hue,  tlie  surgeon  may  fear  the  oc<?urrence  of  gangrene,  and  should 

icnatiroc  in  relieving  the  tension  of  the  part  by  freely  slitting  up  the 

~  "  icting  prepuce.     If  gangrene,  however,  have  actually  occurretl,  the 

wN  efforts  must  Ije  chiefly  directed  to  limiting  its  extension,  by  the 

f>'  '  ing  poultices  and  detergent  injections,  and  by  the  internal 

i^  II  of  opium*    Homorrhage,occurringduriugthe  separation  of 

siongh,  may  be  checked  by  the  use  of  the  actual  cautery.     The  palietft 

ly  escape  with  the  loss  of  a  small  portion  of  the  prepuce,  but  oeca- 

lly  the  whole  extent  of  this  structure  will  perish,  when  it  may  be 

icbed  en  max^e,  and  leave  the  patient  as  effectually  circumcised  as 

J  tti  operation.     After  the  separation  of  the  mortified  part,  the  chan- 

id^  which  will  now  be  fairly  exposed,  must  be  treated  in  the  manner 

LrtAily  described. 

/V       *  ChancroiiL — Tn  this  serious  affection,  no  time  should  be 

t  ing  the  slough,  and  iu  applying  the  strong  nitric  acid  to 

iei»ljulc  ukcrated  surface  in  the  manner  already  directed,  the  patient 

mvbgWn  previously  etherized,  if  necessary.     The  subsequent  drcss- 

[»g»  ma)  be  made  with  a  solution  of  the  potassio-tartrate  of  kou  (a 

l*uritc  remedy  with  Ricord),  or  one  of  chlorinated  lime,  or  with  an 

Wash,  if  the  part  be  inflamed  and  very  painful.     The  application 

constant  current  of  electricity  is  recommended  by  8c h  wan  da,  of 

Opium  should  be  administered  internally,  in  such  doses  as  to 

piin  without  disordering  the  digestion,  and  alcoholic  stimulus 

te  given  in  quantities  proportioned  to  the  age  and  strength  of  the 

^t    Tonics  are  usuall}^  required,  the  best  being,  probably,  the  po- 

'O-tirtrate,  or  muriated  tincture  of  iron,  either  of  which  may  be 

pretty  freely.    The  diet  should  be  nutritious  but  un irritating.    The 

acid  should  be  reapplied  as  often  as  any  tendency  to  a  recurrence 

eda^na  is  manifested. 

7i>7/fi/5  Chancroid. — lo  the  treatment  of  this  most  intractable 

^  md  repeated  cauterization  of  the  whole  ulcerated  surface 

™'  iiig  integument  is  the  only  remedy  worthy  of  much  con- 

"*'*^ce.    The  actual  cautery  is  probably  the  best  application  in  these 

^^llie  subsequent  dressings  being  made  with  chlorinated  washes. 

^  strength  of  the  patient  roust  be  maintained  by  the  use  of  tonics  and 

*^ ftdmiaiat ration  of  suitable  nutriment:  opium  may  Ik*  given  as  often 

2  'Quired  to  relieve  pain.     Cases  have  been  reported  in  which  both 

***g«ilaalc  and  serpiginous  chancroids  have  been  cured  by  the  use  of 

^^tcury  or  to<1tde  of  potassium,  but  there  is  every  reason  to  believe  that 

MH^b^  ioatiinces  the  atfection  was  really  83^hilitic,  phagedfcuic  and 

^^^^Ppioua  ulceration  being  occasionally,  though  rarely,  met  with,  as 

^^^^leaiioiis  of  both  primary  and  tertiary  sj'philitic  sores, 

^^rimary  Bubo  or  Bubon  d'Embl^e, — ^TJnder  this  name  has  been 
^^^Cfibed  an  acute,  or  subacute  inflaniniation  of  an  inguinal  lymphatic 
y^^lt  occasionally  met  with  after  coitus,  and  not  connected  with  either 
^BbBrbcira,  chancroid,  or  syphilis.  It  is  in  fact  a  simple  adenitis,  result- 
^^^Btizi  mechanical  irritation,  usually  m  a  patient  of  strumous  constt- 
^^^B:  and  it8  symptoms  and  treatment  ditfer  in  no  respect  from  those 
^^^^poary  adenitis,  an  affection  which  will  be  considei^d  in  its  proper 
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CHAPTER   XXV. 

VENEREAL  DISEASES.— Continued. 

Syphilis. 

Syphilis^  is  a  constitutional  disease,  resembling  in  many  respects  the 
specific  fevers,  such  as  variola,  etc.,  but  differing  from  them  in  its  much 
slower  course,  in  its  communicabilit^*  only  by  direct  or  indirect  inocula- 
tion, and  in  the  possibility  of  its  being  inherited  as  well  as  acquired. 

History. 

The  origin  of  syphilis  has  not  been  positively  determined.  The  limits 
of  this  volume  will  not  permit  any  discussion  of  the  evidence  which  has 
been  adduced  by  various  authors  as  bearing  upon  the  history  of  this 
disease  (although  the  subject  is  one  of  very  great  interest),  and  I  will 
therefore  invite  the  reader  to  refer  for  information  upon  this  matter,  to 
the  various  excellent  monographs  upon  Venereal  Diseases,  which  have 
been  published  from  the  days  of  Astruc,  down  to  our  own  time.  It  may, 
however,  be  stated  that  (1)  the  disease  does  not  appear  to  have  been 
known  to  the  ancients,  though  both  the  simple  venereal  ulcer  (or  chan- 
croid), and  gonorrhoea  were  unquestionably  familiar  to  them;  (2)  there 
is  no  sufficient  proof  that  syphilis  originated  in  this  country  and  was 
hence  imported  to  Europe;  and  (3)  although  the  disease  certainly  first 
attracted  public  attention  in  the  latter  part  of  the  fifteenth  century, 
during  the  campaigns  of  Charles  Till,  of  France,  it  is  impossible,  in 
view  of  existing  evidence,  to  fix  any  particular  date  as  the  precise 
period  at  which  syphilis  originated. 

Causes. 

Syphilis  may  be  inherited  or  acquired.  Hereditary  syphilis^  in  the  great 
majority  of  cases,  depends  upon  previous  infection  of  the  mother^  though 
it  is  possible  that  the  disease  may  be  transmitted  from  a  father  to  his 
offspring,  the  mother  being  only  secondarily  affected.  Examples  of 
hereditary  syphilis  are  unfortunately  not  rare,  and  it  is  even  believed, 
by  Hutchinson,  that  the  disease  may  be  transmitted  to  the  third  gene- 
ration. Acquired  syphilis  can  only  arise  from  contagion,  which  may  be 
either  immediate  or  mediate. 

^  1  have  described  in  this  chapter  the  pathology  and  treatment  of  syphilis,  accord- 
ing to  my  own  views  (which  are  essentially  those  of  the  so-called  ^'dualistic^* 
school  of  sypliilographers),  believing  that  I  should  thus  better  subserve  the  pur- 
poses of  the  student  than  by  entering,  in  the  brief  space  at  my  command,  upon  a 
discussion  of  controverted  points  which  are,  after  all,  chiefly  of  theoretical  interest. 
This  must  alsp  be  my  apology  for  having  omitted  any  reference  to  the  ingenious 
views  of  Prof.  Hammond,  of  New  York,  and  to  the  recently  advanced  doctrines  of 
Mr.  Morgan,  of  Dublin,  which,  it  may  be  added,  have  been  ably  refuted  by  that 
surgeon^ 8  own  colleague,  Mr.  McDowell. 
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ImiiieduLte  or  Direct  ContaLgion  resolts  firtm  coctAct  v::i  a 
dkmmcrf  { the  priaaiT  ksioa  of  ^ypliilis  V.  or  with  certain  j^v^J^rj  >*->.%« 
— partieaimriT  thfti  viuc^  is  knovn  as  tbe  mocoos  paxdi^-or  fhcka  i»- 
ocnlitSoB  witii  the  IJoj^  of  a  srphiliiic  pefson.  It  was  fcwmeriT  Ne'lWried 
that  srphilis  was  tnnsmissible  throcgh  the  Tarioas  »cietiaiis«Vs:;wc^aIlT 
the  salira.  milk.  az>*i  seiainal  flaid :  thrDogb  contact  with  cutaneous  sar- 
(kccs  of  which  the  skia  happesKd  to  be  thin«  as  the  lifts:  or  eren  throafh 
the  Biediain  of  the  aimocphere.  It  socn  became  eridest^  howerer*  t^t 
the  assertions  of  p<atients  npon  these  points  were,  for  obrioas  reasons* 
not  tnutworthj.  and  a  natoAl  leaction  ensned  in  medical  opinion,  which 
finaDj  cohninated  in  the  axiom  of  Hunter,  which  nntil  latelj  was  gene- 
rally receiTed  as  correct,  that  the  primary  soie  alone  was  coBtagioiis« 
and  that  henee  syphilis  coold  only  be  acquired  by  contact  with  a  chan- 
cre. It  has  now  ^«en  lepeaudly  established  by  both  dinical  obserratioa 
and  direct  experiment,  that  certain  secondary  manifestations  of  syphilis 
are  contagioosw  while  it  has,  on  the  other  hand,  been  rendered  almost 
equally  dear,  that  the  supposed  instances  of  contagion  through  secre- 
tions aie  really  examples  of  contagion  from  secondary  lesions:  thus 
where  the  sa/tra  has  been  supposed  to  convey  the  disease,  there  hare 
been  mucous  patches  in  the  mouth  of  the  infecting  pers^>n.  and  Cullerier 
has  shown,  at  the  Lourcine  Hospital,  that  it  is  not  the  trii7I-  of  a  syphilitic 
woman  that  infects  her  nursling,  but  the  secondary  lesions  which  are 
found  npon  her  breast.  The  only  possil»le  exception  is  in  the  case  of 
the  arat^cn.  and  even  here  there  is  no  positive  evidence  that  a  woman  can 
receive  syphilis  from  the  seminal  fluid.  exof/V  through  the  medium  of  a 
fiztoa.  That  the  blood  of  a  syphilitic  person  may  prove  the  source  of 
contagion,  has  been  demonstrated  by  both  experiment  and  dinical  expe- 
lienee,  as  weU  as  by  observation  of  the  fact  that  syphflis  may  be  trana- 
mitted  by  r^ccina/iV>n.  when  blood  is  mixed  with  the  lymph  obtained 
from  a  syphilitic  child,  while  vaccine  matter  does  not  appear  to  be  capable 
of  conveying  syphilitic  infection,  if  care  be  taken  to  exclude  the  admix- 
ture of  blood.* 

Mediate  or  Indirect  Contagion. — ^The  contagious  matter  finom  a 
fljphUitic  sore  may  be  transmitted  to  a  previously  healthy  person  by 
means  of  spoons,  drinking-cups,  sponges,  catheters,  etc.  RoUet  has 
recorded  a  number  of  cases  of  this  nature^  and  similar  cases  have  since 
been  published  by  Cullerier,  Barton,  and  others.  Hence,  though  sur- 
geons may  justly  look  with  suspicion  upon  the  statements  often  made 
bj  syphilitic  patients,  that  their  disease  has  been  acquired  in  water- 
doaets,  etc,  it  should  always  be  remembered  that  such  an  occurrence  is 
at  least  possible,  and  care  should  be  taken  not  to  wound  the  feelings  of 
others,  and  perhaps  cause  domestic  unhappiness,  by  expressing  an  un- 
goarded  opinion,  which,  after  all,  may  be  erroneous. 

CorasB  OR  Nattral  History  of  Syphilis 

(Including  its  Morbid  Anatomy). 

The  course  of  syphilis  varies  according  as  the  disease  is  hereditary 
or  acquired.    The* latter  form  of  the  aflTection  wUl  be  first  considered 

'  Vaccination  with  pure  vaccine  matter,  may,  however,  hasten  the  development 
of  latent  syphilis.  It  has  been  recently  suggested  that  syphilis  maybe  conveyetl  in 
vacdnation  by  the  admixtore  with  the  vacone  lymph  of  epidermic  scales,  or  of  pus, 
as  well  as  of  blood. 
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The  natural  history  of  a  typical  case  of  acquired  syphilis,  is  U8!lallyd^ 
ecribed  as  going  through  three  stages,  known  respectively  as  primarv, 
6eeoiidar3^,  and  tertiary  syphilis;  and  this  convenient  and  time-honored 
division  is  that  which  I  shall  adopt.  Ricord^s  classification  subdindes 
the  second  period,  by  making  a  late-secondary  stage,  while  Lanceremx 
adds  a  preliminary  stage,  or  that  of  incubation.  A  recent  writer,  Pr,  Bar- 
ton, of  Dublin,  modifies  Ricord's  division  by  emitting  the  late-secondary 
stage,  and  subdividing  the  tertiary  into  the  period  of  sthenic  or  Ipr-^-" 
deposits,  and  that  of  asthenic  or  gummy  deposits — a  subdivision 
seems  unnecessary,  as  liotli  these  forms  of  deposit  frequently  coes3^I:  m 
the  same  case.  The  classification  of  Virchow  and  other  German  writers, 
based  strictly  upon  the  patliological  changes  produced  by  syphilis, 
though  scientifically  correct,  is  less  convenient  than  that  which  is 
founded  on  its  clinical  characters.  Syphilis  is  then  to  be  studied  ini 
Jirst  stage,  or  that  of  prhnari/  $fjinplomii — chancre  and  s^'philitic  Wk 
scrovd  stage,  or  that  of  secondary  Hympioms — early  eruptions  ancls 
throat,  the  period  of  general  superfknal  lesions;  and  thu^d  stage,! 
that  of  tertiary  symptoms — the  period  of  late  eruption,  ulceration,  and 
deposit 

pRiMAEY  Syphilis. 

Inoubation. — A  variable  period  of  incuhation  intervenes  betwei 
exposure  to  contagion  and  the  appearance  of  a  chancre.  This  period 
has  been  estimated  by  different  observers  at  from  one  to  seven  weefe 
and  it  is  pi^obably  safe  to  say  that  the  average  is  from  two  to  three  we(" 
The  periods  of  incubation  in  thi^ee  eases  quoted  by  Bumstead,  in  wbii 
the  disease  was  experimentally  inoculated,  were  18,  24,  and  25  da; 
respectively.  Whatever  be  the  source  of  acquired  syphilis,  whether  frt 
a  primary  or  secondary  lesion,  the  first  symptom  is  invariably  a  chan 
This  fact  is  of  gi-eat  importance,  and  may  be  considered  as  an  axiomal 
tryth. 


Varieties  of  Chanore.^ — The  chancre  assumes  varions  forms,  ami 
there  appears  to  be  some  relation  between  these,  and  the  severity  of 
subsequent  symptoms;    thus  what  is  known  as  tlie   ^*  liunteriau" 
**  deep  chancre,"  is  commonly  the  precursor  of  a  severer  case  of  syphi 
than  a  *^  superfi^cial  erosion/'     We  may  recognize  two  principal  foj 
of  chancre,  the  superficial  and  the  deep^  and  either  of  these  may  assume 
a  phagedeenic  form,  con-stituting  a  third  variety,  the  phaffedseni'c  cliancit 

1,  The  Superficial  Chan crcy  Chan crous  Erosion jor  Superficial  Kroiii  " 
is  by  far  the  most  common  form  of  chancre,  and  is  that  which  nsaatt; 
results  from  contact  with  secondary  lesions.     Of  170  cases  tabulated  by 
Bassereau,  no  less  than  14fi  were  of  this  variet3%     It  has  a  lung  peri(>^ 
of  incubation — from  three  to  five  weeks — and  appears  as  a  rtidislJ' 
brown  papule  (rarely,  if  ever,  as  a  pustule),  usually  with  an  ulcerate^^ 
spot  in  the  centre,  but  sometimes  (particularly  if  seated  on  an  expose*^ 
surface)  covered  with  a  dry,  brownish  scab.     The  ulcer  is  commonl^ 
circular  or  irregularly  elliptical  in  shajic,  slightly  if  at  all  excavatect^ 
red  in  color,  and  furnishe?*  a  thin  serous  exudation,  without  pus,  unle^^ 
as  the  result  of  extraneous  irritation.     When  taken  between  the  thnm^ 
and  finger,  the  margin  and  base  of  the  ulcer  present  a  cartilaginous  9  ^ 
membranous  hardness,  known  as  parchmeni-Uke  induration.    This  indr'*'' 
ration  is  of  variable  persistence,  and  sometimes  disappears  belore  th  ^ 
I  ulcer  has  healed.     It  is  much  less  evident  when  the  chancre 


in  macoos,  thsn  what  bi  czrsiaii&Li  '^ss^x^  s»i  teu^if  a.  ^ir-att  «iinb- 
tions,  AS  in  the  auLe  3rcc2L7&  oc  ^P9«r  pan  ol  t^  n^ixa^  ixi»  lonL  of 
diancre  mmj  resdilT  eaea|K  <kc«ec»a. 

2.  The  Deep  Ckaj^s^r^  .eoBUfrTcIj  ka^-n  ss  l^  ^UL^frin  C\mtsrr. 
has  a  oomparanTvij  iOAr:  pcr>>i  of  Lresbas^fcn — &c«  a  v^iek  lo  ieb 
dmj8 — And  is  apfaremtlT  of  rkjvf  ceinr:«&:e  as  ibe  pr»esi  Iat  iua 
formeiij.  It  pmesis  a  ieep  exemni^ii  ol^eer.  viiii  cj^tasoI.  «j?paiu: 
mATgins  And  a  fool  sor^ee.  fars^r.igg  a  Krw»  exi>dAi2-?c  o^Wa  izi 
with  Uood.  The  bdue  of  i^is  e£A:»:re  U  deitfkT  is-inni^^i.  im 
tion  commimicASe*!  to  tbe  isre??  berag  fnet^ae&tlj  c«cnpA?ed  to 
giren  by  a  split  peA.  a  t£m  c^lzi^AEj  n»*i  bj  Beusain  Bell,  in  Ulm^ 
trAtion  of  the  sixe  of  t^  ^as^srt  ix^ubS,  T:«  ifrisTAtSoa  of  this  f-ytm.  cf 
dmncre  is  rerx  per«i««est.  ftG(»p:ise§  lerT.tf^ing  loag  After  the  cacAXriaA- 
tion  of  the  nicer.  This  for=s  of  f'-ma-ae  ^ssaUt  tbiMigh  no&  neeessauilT 
Arises  from  a  prianArr  k!»>3  of  iLe  saahe  TAT^eij. 

3.  The  Phm*d^e7k\c  Cwvrre  is  zroishiiyz  more  thAn  ehher  the  snper- 
fieiAl  or  deep  chsncre,  A^iAcbd  bj  pixze  icc^  nkefAtion.  If  this  extend 
so  far  AS  to  pass  tbe  liait  of  zBdani^z^  i^c  cam  bat  be  mi^iAken  for 
one  of  phAgedj&nic  cbAnerCfsd. 

Chmmeteristics  of  Chasere. — I^A^rxiiom  is  a  chAncteiistic  fea- 
tore  of  All  forms  of  chA2>sTe.  b::t  I  A£a  Lurdlr  prepAred  to  sat  thAX  h  is  mi- 
TersAllj  present.  In  the  CAse  of  tLe  de^rp  ctcA&cre.  ii  is  rerr  erident.  And 
in  the  parchment-iIke  form.  cooM  p*70^a^*!t  be  detected  at  tomif  prr\>i  in 
almost  ererr  case  of  snperfirJAl  cLAi.cre.  if  the  patient  were  constantly 
onder  ofaeerratioQ.  It  mAv.  bovert^r.  in  this  form  of  ehAikcre.  be  qnite 
eTanescent.  and  mar.  in  ehher  Ta^vetj.  disappear  under  the  inioeaee 
of  phagedjenic  action.  It  mn$t  be  distinznished  from  the  inflammatoiT 
thMrOTiing  and  hardness  vtieb  ooeasaocallT  snrroimd  the  chancroid, 
and  this  can  nsaaBj  be  done  bj  obserrinz  the  sharply  defined  limita- 
tion of  the  troe  syphilitic  induration  ^  vhidi  gires  exactly  the  sensation 
of  the  presence  of  a  foreign  body  t.  and  by  obserring  the  absence  of  the 
ordinary  signs  of  inflammation.  The  microdcopic  ehvacters  of  syphilitic 
Induration  are  not  rery  distin^rtiTe.  BoVin  foTxnd  fibres  of  areolar  and 
Mastic  tissue,  vith  fusiform  cells,  free  nncIeL  and  amorpboas  grannies, 
while  Ordonez  obserred  hyperrrophy  of  the  normal  stmctores.  with 
inflammatory  lymph,  hemorniagic  effasionf.  rouDd  or  oral  nndei.  fusi- 
form cells,  and  bundles  of  fibres  in  diiKrreot  stages  of  derelopaKnt. 
(See  Belhomme  et  Martin.  Trni't  d^  Pa/hoic^rie  Syf^ti'htique  ei  Verne- 
rienne^  Paris.  1*^4.  pp.  l±^lZo.}  Induration  is  usually  dereloped 
within  a  rery  lev  days  aJUr.  and.  occasionally,  eren  before  the  a|^>ear- 
ance  of  a  chancre:  it  is  rarely  if  ever  manifested  for  the  first  time  after 
three  weeks.  Sigmund.  of  Vienna,  found  that  in  231  out  of  261  cases, 
induration  appeared  from  the  ^h  to  the  I4th  day  after  cordagion.  The 
period  during  which  induration  persists,  is  ordinarily  from  two  to  three 
months,  and  in  some  instances  it  lasts  for  many  years. 

A  chancre  is  in  m<>€:t  cases  softfary.  thus  differing  in  a  marked  manner 
from  the  chancroid,  whi'^  is  commonly  multiple.  When  more  than  one 
chancre  exii»t«  in  the  same  patient,  it  will  be  found  that  they  hare  arisen 
from  multip'le  but  simuhaaeous  inoculation,  and  usually  by  contagion 
from  secondary  letcions. 

The  chancre  i»u  under  ordinary  circumstances,  nrrf  avJ'.^inorulMe ; 
\tt  howerer.  a%  i§  done  by  the  adrocates  of  syphilization.  the  chancre  be 
irritated  by  barine  ointment,  etc,  until  its  secretion  becomes  puralent. 
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an-  olcer  may  be  indeed  produced  by  auto-inocnlation — ^but  it  is  not 
proved  that  this  ulcer  is  a  chancre.^  This  fact  (the  non-auto-inocnla- 
bility  of  chancre)  appears  to  be  owing  to  a  property  which  syphilis  shares 
with  smallpox  and  many  other  affections,  viz.,  that  one  attack  of  the 
disease  protects  a  patient,  for  a  time  at  least,  from  any  subsequent  infec- 
tion. This  protective  influence  extends  through  all  the  stages  of  syphilis^ 
so  that  a  second  attack  of  syphilis,  though  possible,  is  very  rare.  Cases 
have  been,  indeed,  recorded,  in  which  a  chancre  has  apparently  arisen 
after  impure  coitus,  in  a  person  at  the  time  actually  suffering  from  gene- 
ral syphilis ;  but,  as  shown  by  Fournier,  the  suspected  chancre  in  these 
cases  is  really  but  a  reulceration  in  the  seat  of  the  original  primary 
lesion,  which  may  be  caused  by  any  irritation,  either  constitutional  or 
local — sexual  intercourse  being  but  one  form  of  local  irritation,  though 
one  which  may  easily  give  rise  to  confusion,  particularly  if  the  patient^s 
partner  in  the  venereal  act  should  happen  to  be  affected  with  any  disease 
of  the  generative  organs,  whether  syphilitic  or  otherwise.* 

The  duration  of  the  chancre  is  self-limited;  it  heals  without  treat- 
ment in  a  period  varying  from  a  few  weeks  to  several  months,  the  only 
exception  being  probably  in  the  case  of  the  phagedaenic  variety.  The 
primary  and  secondary  periods  of  syphilis  usually  overlap  each  other, 
syphilitic  erythema  occurring,  according  to  Bassereau,  in  about  three 
out  of  four  cases,  before  the  chancre  has  completely  healed.  The  etco- 
trix  of  a  chancre  is  more  or  less  depressed,  according  to  the  depth  to 
which  ulceration  has  extended.  It  is  at  first  discolored,  but  subsequently 
becomes  whiter  than  the  surrounding  skin.  It  is  usually  very  persistent, 
and  can  often,  though  not  always,  be  distinguished  from  the  scar  of  a 
chancroid.  Ricord  first  pointed  out  that  a  chancre,  instead  of  under- 
going cicatrization,  might  become  converted  into  a  mucous  patch.  This 
change  may  occur  in  an}'  situation,  but  is  most  often  seen  where  mucous 
tissues  are  habitually  in  contact,  as  the  inside  of  the  lips,  the  tongue, 
the  inner  surfaces  of  the  labia,  the  folds  of  the  anus,  or  the  lining  sur- 
face of  the  prepuce.  The  change  occurs  when  the  repair  of  the  chancre 
has  been  nearly  completed  by  granulation,  and  consists  in  the  formation 
of  a  white  membranous  pellicle,  which  gradually  spreads  from  the  cir- 
cumference of  the  sore  to  its  centre.  It  is  from  inattention  to  this  fact 
that  a  mucous  patch  has  been  in  some  cases  supposed  to  be  really  the 
initial  lesion  of  syphilis,  the  patient  not  being  seen  until  the  transforma- 
tion has  occurred,  and  the  previous  existence  of  a  chancre  thus  escaping 
recognition. 

*  It  has  been  recently  suggested  that  the  ulcer  which  results  from  the  auto-inocu- 
lation of  a  chancre  is  a  chancroid^  and  that  this  tends  to  confirm  the  view  of  Clerc, 
that  the  latter  lesion  is  a  derivative  of  the  cJutncre^  or,  in  other  words,  the  result 
of  chancrous  contagion  in  a  person  already  syphilitic,  Just  as  varioloid  is  the  result 
of  the  variolous  poison  acting  upon  a  person  already  protected  by.  smallpox  or  vac- 
cination; but  the  analogy  fails,  because  varioloid  is  Just  as  much  a  constitutional 
disease  as  variola  itself,  while  the  chancroid  is  unquestionably  a  purely  local  lesion, 
and  because  the  contagion  of  varioloid  will  commimicate  to  an  unprotected  person 
not  varioloid  but  smallpox,  while  the  chancroid  can  only  reproduce  itself.  More- 
over, if  the  chancroid  be  a  derivative  of  the  chancre,  the  latter  (and  of  course 
S3rphilis  generally)  must  have  existed  before  the  affection  which  is  its  mere  modifi- 
cation— an  hypothesis  which  is  contradicted  by  all  that  is  known  of  the  histories  of 
the  two  affections.  Indeed,  Clerc's  theory  seems  to  me  so  utterly  untenable,  that 
I  should  not  have  noticed  it  at  such  length,  but  for  the  fact  that  it  has  lately  re- 
ceived a  qualified  approval  from  no  less  eminent  a  syphilographer  than  Professor 
Bumstead. 

«  See  Fournier,  Archives  GWn.  de  M^decine,  Juin  et  Juillet,  1888. 
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BGzed  Chancre. — It  has  already  been  stated  that  chancroid  and 
syphilis  may  exist  in  the  same  patient.  They  may  likewise  be  acquired 
at  the  same  moment.  Hence  a  patient,  a  few  days  after  impure  coitus, 
may  present  several  venereal  ulcers,  not  indurated  and  evidently  not 
syphilitic — and  yet  in  a  few  weeks,  without  further  exposure,  one  of 
these  may  become  indurated  and  be  followed  by  secondary  sjmptoms. 
The  syphilitic,  has  been  inoculated  simultaneously  with  the  chancroidal 
poison,  just  as  it  may  be  inoculated  with  the  poison  of  cowpox,  the  vac- 
cine disease  disappearing  at  the  usual  time,  and  syphilis  following  after 
its  own  proper  period  of  incubation.  Again,  syphilis  may  be  inoculated 
upon  a  previously  existing  chancroid,  a  chancre  being  the  result ;  or 
conversely,  if  a  patient  with  chancre  have  sexual  intercourse  with  a 
woman  affected  with  chancroid,  he  may  acquire  the  latter  disease,  his 
chancre  serving  as  a  point  of  inoculation.  The  term  mixed  chancre  is, 
perhaps,  an  unfortunate  one,  as  seeming  to  imply  that  the  venereal  nicer 
to  which  it  refers,  is  intermediate  between  chancre  and  chancroid ;  the 
fact  being  that  it  is  not  in  any  degree  intermediate,  but  a  result  of  the 
accidental  coexistence  of  two  separate  diseases. 

Syphilitio  Bubo. — Induration  and  chronic  enlargement  of  the 
neighboring  lymphatic  glands,  are  almost,  if  not  absolutely,  constant 
sequels  of  chancre.  As  in  the  large  majority  of  cases  the  latter  is  situ- 
ated on  the  genital  organs,  it  is  the  inguinal  glands  that  are  usually 
affected,  constituting  the  ordinary  syphilitic  bubo ;  but  induration  wiU 
attack  the  facial  and  submaxillary  glands,  if  the  chancre  be  cephalic,  and 
those  of  the  elbow  and  axilla,  if  the  initial  lesion  occupy  the  finger. 
Cases  have  been  recorded  by  H.  Lee,  and  others,  in  which  a  chancre  is 
said  to  have  been  followed  by  secondary  symptoms,  without  the  inter- 
currence  of  a  bubo,  and  the  possibility  of  such  an  event  must  therefore 
probably  be  acknowledged:  such  cases  must,  however,  be  extremely  rare, 
and  in  no  instance  can  it  be  fairly  claimed  that  this  has  happened,  unless 
the  patient  has  been  continuously  under  the  notice  of  a  skilled  observer, 
as  syphilitic  bubo  is  often  unperceived  by  the  patient  himself^  and  may, 
like  the  induration  of  a  chancre,  pass  off  in  a  comparatively  shoit  time. 

The  development  of  a  syphilitic  bubo  coincides  pretty  closely  with 
that  of  induration  in  the  chancre  which  precedes  it ;  it  is  polyganglionic 
and  usually  bilateral^  or,  in  other  words,  involves  the  whole  chain  of  super- 
ficial glands,  and  commonly  invades  both  groins  at  once.  The  glands 
are  hard,  movable  upon  each  other  and  beneath  the  skin,  usually  pain- 
less, and  about  the  size  of  almonds:  one  is  frequently  larger  than 
those  which  surround  it,  the  group  being  fancifully  designated  by  French 
writers  as  the  ^^pleiade  ganglionnaireJ^  The  sj'philitic  bubo  has  in 
itself  no  tendency  to  suppurate^  and  when  suppuration  occurs,  it  is  due 
to  the  influence  of  some  external  irritant,  to  the  patient's  being  of  a 
scrofulous  diathesis,  or  to  the  coexistence  of  a  chancroid.  In  the  latter 
case,  the  suppurating  bubo  will  be  chancroidal,  and  its  pus,  of  course, 
auto-inoculable.  The  duration  of  a  syphilitic  bubo  is  variable,  lasting 
usually  longer  than  the  induration  of  the  chancre,  and  being  in  many 
cases  quite  distinct  for  six  months  or  a  year  after  infection.  The  syphi- 
litic bubo  is  often  attended  by  induration  of  the  lymphatics  running 
from  the  chancre  to  the  affected  glands;  resolution  usually  occurs  about 
the  time  that  induration  disappears  from  the  chancre,  but,  occasionally, 
suppuration  has  been  observed,  a  number  of  fistulous  openings  being 
formed  in  the  course  of  the  vessel. 

It  is  believed  by  some  surgeons  that  a  syphilitic  bubo  may  occur  with- 
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oat  any  pre-existing  chancre,  and  this  has  been  spoken  of  as  a  form  of 
the  Buhon  d*Emblee,  Such  cases  are,  however,  really  instances  of  defec- 
tive observation,  or  of  voluntary  deception  upon  the  part  of  the  patient. 
A  superficial  chancre  may  readily  be  unnoticed  by  a  patient,  or  even  by  a 
surgeon,  particularly  if  situated  in  the  urethra,  or  neck  of  the  uterus,  or 
if  unaccompanied  by  induration:  there  is  no  sufficient  evidence  to  throw 
doubt  upon  the  truth  of  the  axiom,  that  the  initial  lesion  of  syphilis  is 
invariably  a  chancre. 

Secondary  Syphilis. 

Between  the  time  of  appearance  of  a  chancre,  and  the  period  at  which 
secondary  symptoms  are  developed,  there  is  an  interval  which  is  some- 
times called  the  period  of  incubation  or  latency.  The  former  term  is 
better  applied  to  the  interval  between  the  date  of  contagion  and  that  of 
the  appearance  of  the  chancre,  while  in  many  cases  the  disease  cannot 
properly  be  said  to  be  latent^  as  the  chancre  and  attendant  bubo  fre- 
quently continue  after  the  appearance  of  general  syphilis,  the  primary 
and  secondary  stages  often,  as  already  remarked,  overlapping  each  other. 
The  shortest  period  in  which  an  untreated  chancre  is  known  to  have 
been  followed  by  secondary  symptoms  is  twenty-five  days,  while  the 
average  period^  as  shown  by  an  analysis  of  nearly  500  cases,  is  about 
six  weeks.  Secondary  syphilis  rarely  appears  after  the  first  three 
months,  and  almost  never  later  than  six  months,  unless  the  natural 
evolution  of  the  disease  has  been  interfered  with  by  treatment. 
Secondary  syphilis  cannot  occur  without  primary  syphilis  having  pre- 
ceded it:^  the  apparent  exceptions  are  due  to  the  primary  symptoms 
having  escaped  detection,  an  event  which,  as  already  seen,  may  readily 
occur  under  various  circumstances. 

Premonitory  Signs. — Certain  premonitory  symptoms  usually  pre- 
cede the  development  of  secondary  syphilis,  lasting  from  a  few  days  to 
a  week  or  more,  and  consisting  in  febrile  disturbance,  with  languor  and 
general  discomfort,  vague  pains  of  a  neuralgic  character,  headache,  some- 
times apparently  neuralgic,  but  sometimes  due  to  inflammation  of  the 
pericranium,  and  (particularly  in  women)  anaemia.  With  the  exception 
of  the  pericranial  headache,  these  symptoms  usually  disappear  upon  the 
occurrence  of  the  eruption  and  other  secondary  symptoms.  The  most 
characteristic  and  usual  manifestations  of  secondary  syphilis,  are  cuta- 
neous eruptions,  sore  throat,  mucous  patches,  and  general  enlargement 
of  the  lymphatic  glands.  More  rarely  we  find  falling  of  the  hair,  certain 
affections  of  the  eyes  and  ears,  paralysis,  and  other  symptoms  referable 
to  the  implication  of  the  nervous  system. 

Cutaneous  Eruptions. — There  is  no  definite  syphilitic  eruption. 
On  the  contrary,  a  large  number  of  skin  diseases  may  occur  as  manifes- 
tations of  syphilis,  and  several  of  them  are  not  unfrequently  found  coex- 
isting in  the  same  case.  The  limits  of  this  work  will  not  permit  any 
extended  description  of  the  various  syphilitic  eruptions,  or,  as  they  are 
often  called,  Syphilo-dermata  or  Syphilides^  for  a  full  account  of  which  I 
would  respectfully  refer  the  reader  to  any  of  the  numerous  excellent 
works  on  Venereal  which  have  recently  been  published,  and  more  espe- 
cially to  those  of  Cullerier,  Lancereaux,  and  Belhomme  and  Martin,  in 

>  This  remark  does  not,  of  course,  apply  to  hereditary  %yphili%. 


MrCCrS   PATCHES.  «5* 

FrBkce.  «f  H.  Lee  s&i  W.  J.  Coaxa»3a  in  Eair^jAd.  aad  oSf  Bass^tftfti  m 

the  f^pnrt^mr  lae^nts^  ecza^  srjiiuliiic  ^nivvlbu  eic.  v  the  :^Jv^*'V4:  >.  pcm^ 
ptigoi  sad  sKpes:^:^^  tz^a^ \  mad  the /^weik^r  <ecthyBJk  M»e«  As%i  ui* 
pet2£Ok  Sjpfiiliiac  exyih&ms  is  qshiIIt  the  eariiest  of  the  er&paou* 
mad  2§  fivquesiZr  so  Swigti  ms  to  escmpe  the  mt««iktk»i  of  the  pttiesu 
EcsJiTBm  is  Iflterise  ms  eftriy  mmaifestatioii  of  siKondmiy  sjphuUs  mad 
]£  xenr  oftea  zae^  ^rih  in  the  semlp.  Thei«  miv  oerimiii  femt3in»  vhkh 
hmliclQialT  nmi^  mil  forms  oi  53rphilitic  en^^tion.  mud  which  hmT>e  m  oer- 
tmzfi  '^Msstosiic  vmlne.  There  mr^  (1)  the  dfxmlled  rr:<ftfi»  chmrftcter  of 
the  cr^4>:«.  c^  the  mppemnnoe  simoltrnDeoosIj,  or  in  qnic^  sacoe$$i<Mi« 
of  BOPt  TJhui  ccie  TmrieiT:  (i)  the  peealimr  nfddish-hiown  or  copper* 
eoiored  hne  of  the  emptioa  in  its  declining  stmge:  mod  ^S)  the  mhsence  of 
rt^^i^  Foamier  hms  hoeij  pointed  out  m  pecnlimritT  of  the  skin  in 
STphilis.  whkh  he  ec*Qsders  qoite  significmnt.  This  is  cntmneoos  mnje»> 
thesim.  c^  vhich  he  describes  three  xmrieties,  xii^  miuesthestm  ms  ivgmfds 
pmin  or  mxAlpfjfia  (by  fu-  the  motst  common  K  mnssthesim  of  generml  sen* 
sQmlitT.  mad  mnjesthesim  ms  regmids  chmnges  of  temperttQie. 

Sore  Throat. — ^The  sore  thromt  of  secondmzr  svphilis  mmv  consist 
merelT  in  errthemmtoos  efflorescence  of  the  pmrt«  or  in  m  saperficiml  mph- 
thons  nloermtion.  This  mmv  mdTect  the  fmnces*  tonsils,  pmlmte,  che^s«  or 
t(»giie.  Oecmsionmllr,  in  this  stmge,  the  tonsil  mmr  pn»«»it  mn  excmrmted 
■leer,  vith  shmrp-cnt  edges  mnd  slonghv  snrfmce^  which  somewhmt  le^em- 
Mem  m  chmncioid*  mnd  hms  been  incorrectlr  cmUe«i  mn  amy^aiine  chmncre. 
The  severer  forms  of  syphilitic  sore  thromt.  with  the  concomitant  mil^c^ 
tions  of  the  Imrrnx  mnd  oesophmgus^  helong  to  the  tertimry  period  of  the 


Bf  nootiB  Patches. — These^  which  mre  mlso  called  Condylomaia^  Moisi 
Fapvl^*.  mnd  Mucous  Tuberclrs^  mre  pmrticalarly  interesting  ms  being  the 
aanifeatmtion  of  secondmry  syphilis  which  is  chiefly  concerned  in  the 
transmission  of  the  disease^  though  it  is  probmble  thmt  any  of  the  moist 
forms  of  emption  mmy  occmsionmlly  prove  the  souree  of  contagion. 
Mucous  pmtches  occur  on  mucous  membranes^  or  where  the  skin  is  thin, 
and  particulmrly  where  two  surfmces  mre  habitumlly  in  contact.  They 
are  thus  chiefly  seen  on  the  vulTa,  or  around  the  anus,  between  the  but- 
tocks, on  the  scrotum,  or  on  the  penis ;  in  the  mouth,  on  the  tonsils, 
lips,  and  tongue;  and  more  rarely  between  the  toes,  on  the  inside  of 
the  thighs,  and  on  other  parts  of  the  body.  On  the  skin  they  appear  as 
flat,  slightly  elevated  papules,  about  half  an  inch  in  diameter,  and  covered 
with  a  slimy,  fetid  exudation.  This  appears  as  a  kind  of  false  membrane 
or  pellicle,  which  covers  m  rmw  surface  from  which  the  cuticle  has  been 
previously  removed.  On  the  mucous  membranes  they  are  less  elevated, 
and,  in  the  mouth  at  least,  the  exudation  takes  the  form  of  a  whitish 
pellicle,  constitating  the  so-called  ^opaline  patch.^'  Condylomata 
usually  first  appear  as  reddish  spots,  effusion  taking  place  beneath  the 
cuticle,  which  drops  or  is  rubbed  ofl^  the  surface  being  then  soon  covered 
with  the  characteristic  exudation.  Occasionally  a  chancre  is  directly 
transformed  into  a  mucous  patch,  in  the  manner  already  described. 
Mucous  patches  produce  a  great  deal  of  local  irritation,  and  give  much 
annoyance  by  their  offensive  odor.  They  often  become  ulcerateil,  and 
are  occasionally  confluent.    At  the  angles  of  the  mouth,  on  the  tongue, 
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and  at  the  margin  of  tho  anus,  they  are  apt  to  be  fissured,  in  the  latter 
situation  constituting  a  form  of  what  are  known  as  rhagades. 

Fig.  193. 


Maeona  patchM. 

Mucous  patches  are  very  frequently  met  with  in  either  sex,  but  pi-o- 
bably  most  often  in  women.  They  run  a  very  chronic  course,  and  are 
apt  to  recur  at  irregular  intervals. 

Enlargement  of  Lymphatio  Glands.— This  is  a  very  constant 
and  significant  manifestation  of  secondary  syphilis.  The  glands  most 
commonly  affected  are  the  posterior  cervical,  though  others  are  occa- 
sionally involved.  The  cervical  engorgement  is  most  marked  when  a 
pustular  eruption  exists  upon  the  scalp;  this  form  of  glandular  en- 
largement is  very  diflierent  from  the  glandular  induration  observed  in 
the  primary  stage,  though,  like  that,  it  usually  ends  in  resolution.  The 
period  of  development  of  this  characteristic  symptom  is,  according  to 
Bumstead,  from  six  to  eight  weeks  after  the  appearance  of  the  chancre. 

Alopecia,  or  Falling  of  the  Hair,  is  an  early  symptom  of  second- 
ary syphilis.  It  is  sometimes  so  slight  as  to  be  scarcely  recognizable, 
and  is  most  marked  when  the  scalp  is  the  seat  of  an  abundant  eruption. 
Beside  the  hair  of  the  head,  the  eyebrows  may  be  affected',  and  more 
rarely  the  eyelashes  and  beard.  This  form  of  alopecia  is  amenable  to 
treatment,  and,  according  to  Bumstead,  is  oflen  absent  when  mercury 
has  been  taken  in  the  primary  stage.  There  is  another  form  met  with 
in  connection  with  tertiary  syphilis,  which  is  usually  incurable. 

AflEbotions  of  the  Bye. — IriHs  is  not  unfrequently  met  with  during 
the  secondary  stage  of  syphilis,  though  the  worst  form  of  the  affection 
is  that  which  occurs  in  the  tertiary  stage.  The  latter,  according  to  Qas- 
coyen,  is  really  due  to  syphilitic  contamination,  while  the  variety  met 
with  during  the  secondary  stage,  and  to  which  Virchow  gives  the  name 
of  aerous  iritis  or  peri-iritis^  results  from  accidental  causes,  beginning 
with  congestion  or  inflammation  of  the  conjunctiva,  and  involving  the 
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iris  only  Becoodaril j.  The  Tjunilar  fckrotic  zooe  uoaad  t&«e  bolj^  uf 
the  cornea  is  mot  Terr  viru  Baarited  in  this  form  of  xht  diuaM:.  iitJtr  is 
pain  a  constant  srsptoB.  Xadc3cs§  of  Irmph  soon  afifKar  spoc  itie 
iriSr  especiailj  arocnd  the  pvpiL  aiid  the  aqncoas  hionor  oftcK  tM^^nmm^ 
tnrhid;  the  cornea  U  oocaHOfiaiij  inroiTcd.  The  popil  is  ^csgisiji  asd 
contracted  (occasionallT  dllaud/.  bot  tLefe  is  liu2e  pLocopLoMSL  E^oA 
eyes  are  often  attac^£^  tiiocgh  imaaZy  nos  siaiuta&eoasiy.  This  £aaa 
of  iritis  is  mcch  leu  is^ira^a^Ge  iLas  ihe  / •snf  *i^.y9La:^:^K«  raneiy  wtich 
occurs  in  teniary  syphilis.  hdi^kzU  ajbd  Ckf/r^Adniu  aie  oocasaoBaUr 
met  with  in  syp^ltis.  B«4ttlly  as  a  c^&condtant  or  feqoel  of  iiisis:  tskit 
symptoms  ccn&ft  of  m'^fg^nrf^w  of  Tifioc  BJcropcca.  a&d  dlaiaation  of 
the  Tisoal  field,  viih  a  fitting  of  fcla&M  in  t^  eye.  a&d  mmm  i  iiiiim 
orbital  pain,  boi  vii^.^m  yufAfjyijfA^  \\  is  «oa&etimes  |M«Ki*e.  aciDord- 
ing  to  Wells,  to  dk^iiiK^iiiiL  li^eK  ^Suf^jKtt  from  xi^ose  wsikk  are  not 
syphilitic,  by  ;iiEir  of^u^aiiaoiiw:^  apfmxaxittA.  erea  if  mo  oUk€T  symp- 
toms of  syphHis^  are  preM&i-  SypL£hs  ^k  aecoidi£tf  lo  C<^ve^.  by  ^  the 
most  frcqoeal  cause  of  tftfiu^  «.if  *#>(>rv;tM244  x*,^  <jrvdaf«?-f  retuufu. 
which  are  tliie  ordinary  lorms  of  li^  dlwaab.  TLe  ^rsber  is  qsiU;  ame- 
nable to  masmtLU  axfd  is  icavaaiSttLr  c:>ti.  tfjdss^uua  Uiaii  t2«e  ecada- 
tire  TarietT. 


.Aflbetions  of  the  Bar. — ^Acme  syriLzriit.  cr  ixifasmaTka  c^  i^ 
Li«v«^  ryihfjffm.  KmieLiixvi*  o::t'i:r»  ii.  ««9»:^dajT  sy|.iLIift.  axii  aar 
casse  pezcjjjfSit  dea£x:»  IrtxxL  iTrs.Tmigr^jgy  i^iisiMtxii;^  o^  \ia  parL 

AflEfeeliona  of  the  Herroiu  Sjstfeoi. — E/nhkpjt'^M^  viu.  or  witi^ 
ooi  k«ft  of  «sis<ic»Qsxieser  ofUx  f R«»idciC  ly  ptsv^i^aLl  ijtM^.^^  »yir^ 
mtUg  and  i&iut^  yio^iru^  is  oc9Ufc.««'.AjLLy  co«i»7t^  ix  oca3«K!tk&  viui  ^^ 
aeccMkdary  ^".xr*:  c'  syjiiiHi^  T2*t  *x''-tiJ-: j'-c  I'f  tubW;  UbW?»  ii  "rijiti 
BO  ap-prtJCiije  J4*ic»ii  ilet  bt  foOfC  a^^  oet:i  i*-  a'j'x^rsiii^  u^  I*r-  E. 
L.  Keye^  of  y<^  York-  -m-'h:,  is*  ^id  jitn jviju-  t^va-uM.  io  11*6  wiip- 
jeeo-  *hm;  lie  paJT^ysit  it  dot  v>  ,^vii»rrL^  '-»r  ;jtrLJi^  K'ligtstJw:  cf  li* 
farais.  a£a3c«s<oitf  Lo  litf:  ccoig^f^i*!!^  of  'die  sJLix  ja«G  stuK/u  ix«e&.bnu«e^ 
vhkit  oocxr  ir  «jK'i»dtry  fjjiLilA. 

Tbe  Tsrjwtt  3i:aiille*r..cuc»xit  of  frjiv^'it  -v-li^Jl  ue>jii;p  to  ti*  i«K>zid2rT 
dare  cociit  voil  a  bgnair,  de^rbe  of  nsuhrr.y  Li*f:  €2u.-Uit!!iLa.Tou^  ^c^ 
i^azne.  usTLsTy  jirtseiedixir  tiie  jagiri'Tsr  ervjcion^  ^  UiC  JMn.  -riu.  <^cca^ 
BQB;:al  iii'uerniifcwcaife.  f:»r  l  ^ri'^  Tariiiir  f-^JOL  'j^iit  •^'^  til  XLKjuru^s.  TWy 
art  prft^TLl  tyiLjccaiife- iLn  ife.  itrt  ii»*n  '•rj.  jx  ikr^^^ufe  pi.rut  c>f  u**  V>Qy 
■mnhaiX90iMi.y.  siic  void  ^o  a  ¥yvir.Mi»*fjuk  vvTh^  jetrrjii;^  u  a  mje.  ikt 
txsees  ^o  mark  ib^dr  tfjicryt^  Ll  31; "id  u;m^  ^,=f  <?i7Ail:iK li^t  cuwaitie  a^gj^an 
to  -vear  iiAtif  on  21.  lias  fAaetu  ujiC  i^rLitjy  jfraijryjm*  art  UArelart  17- 
BO  meazis  of  ii<T£r.iLLue  o(;tn:maitt:. 

TiamiiT  ^Tirri^t 

Afticr  tilt  *;i:ijeid*aj«:  of  ti*t  «*wn*djir7  irjb£(  of  sypiLliit.  ti-ert  it  twd- 
iZij  tx  Jx*-*T^  L.  'Mi'j'jrt  *-i*t  dt^'*JVj.ai*KL':  '•'  v;r:itJ7  m  iLj«V-»iiit.  Tiut 
iii^errLl  jh  :--  ut  Ci^-Lur^t  jeugiL.  r^eiiiiL-  :x  b'.»iiit  'jlwa  c«f  wr»en.!  retr*" 
dxTEijca-  lib:  ui*  jviiexn  aueaifwiilit  WiUir  t.;.»>rtireLi.y  uu:"-t  vtu—  viilit 
IL  OLUKr  'jiiiKit  111*  uard  nUi^  i«^iii(  'jtlvrt  lut  wjirjiid  it  o'jiJiiiudisd. 
■o  liai  iiifj  uiffKiiinieiy  uv«nap  e&ta;  oLuer-  TerLiary  ri^iiuiit  may 
alfec:  fcinj'-»K:  ti  v  \M^vk  or  oi^piii  titf  tiit  ucktv-  and  ua  tn  mji'-fWut  of 
tiut  «nj&^  ur»  Ofv*jjti;#eo  witt  auck:  imyuiarr.y  lit  ^c  rtaider  h  in.;owiibJe 
10  ciaMily  uitaL  lui: .  uoiopcaUy.    Theuurd  bia^  uf  ty>mLit  it  udJM 
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the  stage  of  deposit,  as  it  is  marked  by  the  deposit,  in  various  parts  of 
the  body,  of  new  material,  which  may  take  the  form  of  a  contractile 
lymph,  leaving  depressed  cicatrices,  or  of  a  soft  gummy  substance,  con- 
stituting the  so-called  gummatous  syphilitic  tumors.  We  may  consider 
successively  the  manifestations  of  tertiary  syphilis,  in  the  skin,  mucous 
membranes,  eyes,  solid  viscera,  nervous  system,  areolar  tissue,  muscular 
and  fibrous  tissues,  and  bones  and  periosteum. 

Skin. — The  chief  cutaneous  manifestations  of  tertiary  syphilis,  are 
the  tubercular  and  squamous  eruptions^  together  with  a  destructive  form 
of  rtipia.  Syphilitic  Tubercles^  which  may  be  either  dry  or  ulcerated, 
occur  most  otlen  on  the  face,  especially  about  the  lips  and  nose,  where 
they  occasionally  produce  great  disfiguration.  They  begin  as  small, 
solid,  cutaneous  tumors,  of  a  dusky-red  color,  and  with  a  firm  base,  and 
are  frequently  developed  in  connection  with  the  hair-follicles.  They  are 
often  aggregated  in  a  circular  form,  and,  if  resolution  occurs,  leave  de- 
pressions in  the  skin,  which,  though  at  first  copper-colored,  ultimately 
become  white  and  scar-like.  The  ulcerated  syphilitic  tubercle  occasion- 
ally produces  great  ravages,  and  may  be  mistaken  for  lupus,  rodent 
ulcer,  or  serpiginous  chancroid.  It  heals  with  a  characteristic  white 
and  depressed  cicatrix,  if  the  ulceration  have  extended  deeply,  or  with 
a  thin  and  shining  scar,  if  superficial.  The  squamous  eruption  assumes 
the  form  of  Psoriasis,  Pityriasis,  or  Lepra.  S3rphilitic  psoriasis  often 
attacks  the  palmar  and  plantar  surfaces,  and  the  eruption  is  in  these 
situations  very  characteristic  of  the  nature  of  the  disease:  palmar  or 
plantar  psoriasis  may  be  attended  with  cracky  and  fissures,  which  cause 
a  good  deal  of  irritation,  and  interfere  with  the  functions  of  the  part. 
The  late  form  of  Rupia,  which  occurs  in  connection  with  tertiary  syphilis, 

Fig.  198. 


Syphilitic  rapia. 

differs  from  that  seen  in  the  secondary  stage,  merely  in  the  greater  depth 
to  which  ulceration  extends.  In  this  stage  a  severe  form  of  Alopecia  is 
occasionally  seen,  in  which  the  hair-follicles  all  over  the  body  may  be 
destroyed,  the  affection  being  of  course  incurable ;  this  variety  of  alo- 
pecia usually  occurs  in  connection  with  the  tubercular  eruption  already 
described.  Syphilitic  Onychia,  or  ulceration  in  the  matrix  of  the  nails, 
which  become  drj'^  and  distorted,  and  are  finally  thrown  off,  is  a  con- 
comitant of  the  squamous  eruptions,  and  affects  the  hands  more  often 
than  the  feet. 

Mucous  Membranes* — The  tongue  is  often  affected  in  tertiary 
syphilis;  it  may  present  white  patches  upon  its  surface,  apparently  due 
to  lymphy  deposit  and  opacity  of  the  epithelium,  upon  the  detachment 
of  which  a  smooth  and  slightly  depressed  spot  remains — or  there  may  be 
a  tubercular  condition  of  the  tongue,  analogous  to  that  described  as 
affecting  the  skin,  which  may  end  in  ulceration,  or  may  assume  the  form 
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of  a  deep-seated  lymphy  deposit,  causing  stifihess,  contraction,  and  dis- 
tortion of  the  organ.  The  ulcerated  form  of  lingual  syphilis  may  cause 
great  destruction  of  the  part,  and  has  been  mistaken  for  epithelioma: 
.the  latter  affection  attacks  particularly  the  side  of  the  tongue,  is  soli- 
tary, and  involves  the  submaxillary  ganglia;  while  the  lingual  syphilitic 
tubercle  is  commonly  multiple,  occupies  the  dorsum  and  base  of  the 
tongue,  and  is  not  attended  by  enlargement  of  the  lymphatic  glands. 

The  tonsils^  fauces^  and  palate  suffer  in  tertiary  syphilis  from  ulcer- 
ation, which  may  be  circumscribed  or  phagedaenic.  The  latter  variety 
usually  results  from  the  ulceration  of  syphilitic  tubercle,  and  may  pro- 
duce very  wide  destruction  of  parts,  involving  the  soft  palate  and  uvula, 
pillars  of  the  fauces,  and  orifices  of  the  Eustachian  tubes,  and  causing 
diflSculty  of  swallowing,  with  perhaps  regurgitation  through  the  nos- 
trils, deafness,  and  difficulty  of  articulation.  The  discharge  is  very 
offensive,  and  the  ulceration  may  extend  to  the  nose,  larynx,  or  oesopha- 
gus, or  may  even  involve  the  cervical  vertebraj. 

The  larynx  and  trachea  may  be  affected  with  a  deposit  of  syphilitic 
tubercle,  which  may  undergo  ulceration,  causing  dyspnoea,  often  of  a 
paroxysmal  character,  and  perhaps  requiring  tracheotomy  for  its  relief. 
Contraction  of  the  windpipe  may  occur,  constituting  tracheal  stricture, 
or  the  voice  may  be  permanently  impaired  by  alterations  of  the  vocal 
cords. 

The  pharynx  and  (esophagus  may  be  the  seat  of  syphilitic  ulceration, 
and  oesophageal  stricture  may  result  after  cicatrization.  The  colon  may 
be,  according  to  Paget,  affected  in  tertiary  syphilis  with  a  form  of  ulcer- 
ation analogous  to  the  ulcerated  tubercle  of  the  skin.  CuUerier'has 
described  a  syphilitic  enteritis^  which  he  considers  analogous  to  the  ery- 
thema of  the  skin,  and  as  therefore  belonging  to  the  secondary  period; 
his  views  upon  this  point,  however,  are  not  generally  accepted.  The 
rectum  may  become  ulcerated  in  tertiary  syphilis,  giving  rise  to  a  trouble- 
some form  of  stricture  in  that  part. 

ilye. — The  worst  form  of  syphilitic  iritis  is  that  which  occurs  during 
the  tertiary  stage.  In  this  variety  of  the  disease  the  iris  is  primarily 
attacked,  but  in  an  insidious  and  almost  painless  manner,  becoming  the 
seat  of  a  deposit  of  yellow  tubercles,  which  are  shown  by  the  micro- 
scope to  be  identical  in  structure  with  the  gummatous  tumors  found  in 
other  parts  of  the  body.  The  deeper-seated  structures  are  occasionally 
involved,  permanent  disorganization  being  then  apt  to  occur. 

Solid  Viscera. — Visceral  syphilis  has,  until  recently,  not  attracted 
as  much  attention  as  it  deserves.  Among  the  organs  (apart  from  those 
of  the  nervous  system)  in  which  syphilitic  lesions  have  been  observed, 
may  be  particularly  mentioned  the  testis,  liver,  spleen,  kidneys,  mesen- 
teric glands,  lungs,  and  heart.  The  limits  of  this  work  will  not  permit 
a  description  of  the  changes  produced  by  syphilis  in  any  of  these  vis- 
cera, except  the  testis ;  and,  indeed,  syphilis  of  the  internal  organs  is 
habituall}'  treated  by  the  physician,  rather  than  by  the  surgeon.  For  a 
full  account  of  these  affections  I  would  refer  the  reader  to  the  work  of 
Lancereaux,  which  has  been  translated  for  the  New  Sydenham  Society, 
and  which  gives  a  very  complete  account  of  visceral  sj'philis. 

Syphilitic  Sarcocele^  or  Syphilitic  Orchitis^  appears  under  two  forms, 
the  interstitial,  and  the  circumscribed  or  gummy.  Interstitial  Orchitis 
occurs  in  the  early  part  of  the  tertiary  stage,  and  is  attended  with  the 
formation  of  a  contractile  lymph,  which  occupies  the  trabeculae  of  the 
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testis,  rendering  the  organ  hard  and  dense,  and  sometimes  eventaally 
leading  to  its  atrophy.  One  testis  only  is  usually  affected,  becoming 
somewhat  enlarged,  but  painless,  and  giving  annoyance  only  by  its 
weight.  Hydrocele  often  accompanies  this  form  of  the  disease,  which  is 
very  chronic,  and  rarely  followed  by  suppuration.  The  Circumscribed 
or  Oummy  Orchitis  was  first  described  by  Hamilton,  of  Dublin,  as  Tuber- 
cular Syphilitic  Sarcocele.  In  this  variety,  numerous  masses  of  a  yellow- 
ish-gray color  are  deposited  in  various  parts  of  the  testes,  both  of  which 
are  usually  affected.  These  masses,  at  first  firm,  undergo  softening, 
with  fatty  or  cretaceous  degeneration,  and  not  unfrequently  lead  to  sup- 
puration, with  the  formation  of  fistulous  openings,  and  occasionally  a 
fungous  protrusion  of  the  testicle  itself.  Under  the  microscope,  these 
yellowish  masses  are  found  to  differ  from  ordinary  lymph,  in  containing 
a  large  amount  of  cells  and  fat  globules,  with  crystals  of  margarine. 
The  ovary  is  occasionally  affected  in  tertiary  syphilis,  in  a  similar  man- 
ner to  the  testicle. 

Nervous  System. — The  brain  and  spinal  cord  suffer  in  tertiary 
syphilis,  deposits  of  a  lymphy  or  gummy  nature  taking  place  in  the 
substance  of  those  organs,  or  in  their  membranes,  and  giving  rise  to 
various  nervous  disturbances,  such  as  Epilepsy,  Paralysis  (which  may 
be  local  or  general),  or  Mental  Perturbation.  Diabetes  is  said  to  have 
resulted  from  syphilitic  disease  of  the  base  of  the  brain.  The  credit  of 
first  distinctly  recognizing  the  existence  of  syphilitic  lesions  of  the  cen- 
tral nervous  system,  is  due,  I  believe,  to  Reade,  of  Belfast,  Ireland, 
whose  first  paper  was  written  in  1847,  though  not  published  for  some 
years  subsequently.  The  subject  has  since  then  received  a  good  deal  of 
attention,  and  elaborate  memoirs  have  been  written  on  syphilitic  affec- 
tions of  the  nervous  system  by  several  authors,  especially  by  Lagneau, 
the  younger,  and  Zambaco,  to  whose  works  the  reader  is  respectfully 
referred.  A  few  cases  are  on  record,  in  which  syphilitic  deposits  have 
been  found  in  the  nerves,  as  well  as  in  the  nerve-centres. 

Areolar  Tissue. — The  subcutaneous  and  submucous  areolar  tissues 
are  the  favorite  seats  of  the  so-called  gummy  or  gummatous  deposits  of 
tertiary  syphilis.  These  usually  occur  as  hard,  round,  indolent  subcu- 
taneous nodules,  which  gradually  undergo  softening,  and  become  adher- 
ent to  the  skin ;  ulceration  finally  takes  place,  and,  after  the  extrusion  of 
a  slough,  the  part  heals,  leaving  a  depressed  scar,  which  is  at  first  purple, 
but  subsequently  becomes  white.  When  cut  open,  these  nodules  or  gum- 
matous tumors  present  a  tolerably  firm  cystic  investment,  containing  a 
semi-solid,  gelatinous  or  gummy  substance,  whence  their  name.  Their 
size  varies  from  a  half,  to  two  or  more  inches  in  diameter,  and  they  are 
usually  solitary,  occurring  at  successive  intervals,  though  occasionally 
multiple.  They  are  chiefly  seen  upon  the  extremities  and  upper  part  of 
the  trunk.  Under  the  microscope,  they  are  found  to  consist  principally 
of  fibres,  granules,  and  nucleated  cells,  with  a  few  elastic  fibres,  free 
nuclei,  and  capillary  bloodvessels.  When  situated  in  the  submucous 
tissue,  gummata  give  rise  to  troublesome  ulcerations,  and  cause  some  of 
the  most  intractable  forms  of  syphilitic  sore  throat.  They  are  also  met 
with  in  the  submucous  tissue  of  the  genito-urinary  organs,  in  both  sexes. 

Muscular  and  Fibrous  Tissues. — Gummatous  Tumors  occur  in 
the  voluntary  muscles,  tendons,  and  fasciae,  interfering  with  the  functions 
of  the  parts,  and  sometimes  causing  deep  and  painful  ulcers.    In  the 
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fingers  and  toes,  in  which  situations  they  may  involve  either  the  super- 
ficial tissues,  or  the  periosteum  and  bone  (when  disorganization  of  the 
joints  may  follow),  they  give  rise  to  the  troublesome  condition  known 
as  Syphilitic  Panaris^  or  Whitloic^  or  Syphilitic  Dactylitis^  the  latter  name 
being  preferred  by  Tajlor,  of  New  York,  who  has  given  an  excellent 
account  of  the  affection.  Ricord  and  others  state  that  syphilis  may 
cause  rigid  muscular  contraction  (as  of  the  biceps),  without  organic 
change. 

Bones  and  Periosteum. — Periostitis  is  of  frequent  occurrence  in 
tertiary  syphilis,  and  the  periosteum  of  those  bones  which  are  subcu- 
taneous is  most  often  affected,  as  of  the  tibia,  cranial  bones,  clavicle, 
sternum,  radius,  and  ulna.  Odeocopic  (literally,  hone-tiring)  pain  is 
often  observed  long  before  any  other  symptom,  and,  in  a  large  ma- 
jority of  cases,  has  the  peculiarity  of  being  aggravated  by  the  warmth  of 
bed.  Syphilitic  periostitis  is  usually  circumscribed,  and  gives  rise  to 
the  formation  of  oblong  swellings,  called  nodes^  which  are  commonly  hard 
and  indolent,  being  due  to  lymphy  deposit  in  and  beneath  the  perios- 
teum, but  in  other  cases  are  fluctuating  and  tender,  and  apparently  due  to 
the  deposit  of  gummatous  material.  They  may  often  be  dispersed  by 
treatment,  but  occasionally  persist,  becoming  converted  into  exostoses. 
Suppuration  rarely  occurs,  unless  the  bone  itself  be  involved.  Syphilis 
affects  the  bones  by  producing  chronic  osteitis^  leading  to  hypertrophy 
and  induration,  or  to  caries  and  necrosis.  These  may  affect  any  bones, 
but  are  most  frequent  in  the  jaws  and  skull — either  the  vault  or  base, 
but,  according  to  H.  Allen,  rarely  both  together — and  sometimes  lead 
to  destruction  of  the  hard  palate,  falling  in  of  the  nose,  or  grave  cerebral 
disturbance.  Syphilitic  necrosis  may,  according  to  Virchow,  be  recog- 
nized by  observing  that  the  sequestrum  has  a  perforated  and  worm-eaten 
appearance,  which  he  attributes  to  the  previous  existence  of  gummy 
matter  in  the  part.  A  peculiar  form  of  dry  caHes  is  described  by  the 
same  writer,  as  due  to  the  pressure  of  a  gummy  tumor,  leading  to  in- 
flammatory atrophy  without  suppuration.  Two  such  cases  are  referred 
to  by  Erichsen,  both  occurring  in  the  head  of  the  tibia. 

Hereditary  Syphilis. 

The  natural  history  of  this  form  of  syphilis  differs  from  that  of  the 
acquired  variety,  chiefly  in  having  no  primary  stage.  A  foetus  may  be 
infected  in  several  ways:  (1)  the  mother  may  be  the  subject  of  secondary 
or  tertiary  sj^philis,  the  father  being  healthy;  (2)  both  parents  may  be 
Bjrphilitic,  when  the  disease  will  probably  be  inherited  in  a  worse  form 
than  if  one  alone  be  affected ;  (3)  the  mother  may  be  healthy  at  the  time 
of  conception,  but  may  acquire  syphilis  during  pregnancy,  and  transmit 
it  to  her  offspring ;  and  (4)  the  father  may  transmit  the  disease  to  the 
foetus,  without  directly  infecting  the  mother,  who,  however,  may  in  turn 
be  Infected  by  the  embryo.  The  latter  mode  of  transmission  is  denied 
by  many  authors,  and  is  certainly  of  rarer  occurrence, than  the  others. 
The  syphilitic  erabrj^o  very  often  dies  before  the  full  term  of  intra- 
uterine life  is  accomplished,  and  abortion  then  follows.  Occasionally, 
though  rarely,  a  child  presents  mucous  patches  and  other  unmistakable 
evidences  of  syphilis  at  the  moment  of  birth,  and  the  disease  is  then 
properl}^  called  congenital.  More  often,  however,  the  child  is  apparently 
healthy  when  born,  or,  if  cachectic,  presents  no  definite  morbid  lesions. 
Hereditary  syphilis  is  usually  developed  from  a  fortnight  to  two  months 
29 
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after  birth,  but  may  appear  at  any  time  within  the  first  year.  It  is  very 
doubtful  whether  the  first  manifestation  of  hereditary  syphilis  evei 
occurs  at  a  later  period,  the  apparent  exceptions  which  have  been  re- 
ported, being  probably  cases  of  acquired  syphilis,  or,  if  of  the  hereditary 
form  of  the  disease,  cases  in  which  the  early  symptoms  have  been  over- 
looked. 

The  early  manifestations  of  hereditary  syphilis  belong  to  the  secondary 
period  of  the  disease,  those  which  are  most  characteristic  being  mucous 
patches^  syphilitic  pemphigus^  and  coryza — the  snuffles  of  the  popular 
vocabulary.  Laryngitis  may  also  occur  in  this  stage,  with  inflammation 
of  the  buccal  mucous  membrane,  or  syphilitic  stomatitis.  If  the  latter 
exist,  the  temporary  teeth  are  apt  to  be  ill-formed  and  carious  (Fig.  194), 
and  often  drop  before  the  usual  time.  The  child  becomes  sallow  and 
withered,  and  seems  prematurely  old.  If  death  do  not  occur  from  mal- 
nutrition, during  this  stage  of  the  disease,  there  is  usually  a  lull  in  the 

Fig.  194.  Fig.  195. 


Syphilitic  temporary  teeth.  Syphilitic  permanent  teeth. 

symptoms,  the  later  manifestations  (which  belong  to  the  tertiary  period) 
not  being  develoi>ed  until  alter  the  fifth  year,  and  usually  about  the  age 
of  puberty.  The  most  characteristic  signs  of  hereditary  syphilis,  in  this 
stage,  are  interstitial  keratitis^  and  a  peculiar  notched  condition  of  the  per- 
manent teeth  (Fig.  195),  particularly  of  the  upper  central  Incisors — a  con- 
dition, the  significance  of  which  was  first  pointed  out  by  J.  Hutchinson. 
Interstitial  keratitis  usually  affects  both  eyes,  and  is  attended  with  a 
formation  of  lymph  between  the  laminse  of  the  cornese,  which  often  re- 
main permanently  opaque  in  spots.  Syphilitic  iritis  is  much  rarer  in 
hereditary,  than  in  acquired  syphilis.  The  viscera  affected  in  cases  of 
hereditary  syphilis,  are  chiefly  the  liver  and  lungs,  the  brain  and  thymus 
gland  being  more  rarely  involved. 

A  person  who  is  the  subject  of  hereditary  syphilis,  is  in  a  great  degree, 
if  not  altogether,  protected  from  syphilitic  contagion  in  aft«r-life,  this 
being  another  proof  of  the  essentially  constitutional  nature  of  the  dis- 
ease. Acquired  infantile  syphilis  does  not  present  any  marked  diflfisrence 
from  the  same  disease  as  observed  in  the  adult. 

Diagnosis  of  Stphius. 

I  have  dwelt  at  length  upon  the  natural  history  and  morbid  anatomy 
of  syphilis,  because  it  is  only  by  means  of  a  thorough  comprehension  of 
these,  that  the  surgeon  is  able  to  recognize  and  attach  due  significance  to 
the  various  symptoms  of  the  affection — these  symptoms  being  oft;en  de- 
veloped with  apparent  irregularity,  and  constantly  modified  by  previous 
treatment,  or  by  various  extraneous  circumstances.  In  the  diagnosis 
of  most  diseases,  great  assistance  can  often  be  obtained  from  the  patient, 
who,  if  ordinarily  intelligent,  can  usually  give  a  more  or  less  complete 
history  of  his  own  case;  but  in  syphilis,  very  little  reliance  can  be  placed 
upon  the  statements  of  the  patient.  Apart  from  wilful  deception,  or  con- 
cealment, to  which  there  is  of  course  unusual  temptation,  in  many  cases 
of  syphilis,  there  is  another  diflSculty,  which  is,  that  the  symptoms  being 
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spread  over  a  term  of  years,  and  often  in  themselves  trivial,  the  patient 
either  does  not  notice  them,  or  subsequently  forgets  their  existence,  and 
thus,  with  every  intention  of  honesty,  is  constantly  apt  to  mislead  the 
surgeon,  by  giving  erroneous  answers  to  such  questions  as  may  be  pro- 
pounded. The  most  important  point  for  consideration  with  reference  to 
the  diagnosis  of  primary  syphilis^  is  the  mode  of  distinguishing  the 
chancre  from  the  chancroid.  It  is  by  no  means  always  easy,  or  even 
possible,  to  make  this  diagnosis,  without  careM  and  repeated  observa- 
tion :  the  surgeon  must  in  fact  rely  more  upon  the  natural  history  of  the 
disease,  than  upon  the  symptoms  presented  at  any  one  period.  The 
diagnostic  marks  between  chancre  and  chancroid  may  be  conveniently 
presented  in  parallel  columns : — 


Chancroid. 

No  period  of  incubation;  the  sore  is 
fully  deyeloped  from  four  to  six  days 
after  exposure.  Usually  multiple,  if  not 
at  first,  becoming  so  subsequently  by 
auto-inoculation. 

An  excavated  ulcer  with  sharply-cut, 
punched-out  edges,  a  gray  sloughy  sur- 
face, and  furnishing  a  copious  auto-inocu- 
lable  pus.  Not  adherent  to  subjacent 
tissue. 

No  induration  unless  from  extraneous 
causes,  and  then  merely  temporary  in- 
flammatory engorgement. 

Little  or  no  tendency  to  heal ;  often 
spreads,  and  liable  to  become  phage- 
denic. Bubo  not  usual,  and  when  pre- 
sent, commonly  mono-lateral  and  mono- 
ganffllonic ;  apt  to  suppurate,  and  if  it  do 
so,  the  resulting  ulcer  usually  chancroidal. 

A  strictly  local  disease,  never  producing 
systemic  infection,  and  one  attack  afford- 
ing no  protection  against  subsequent  con- 
tagion. 


Chancre. 

A  distinct  period  of  incubation;  sore 
appears  from  one  to  seven  (usually  three) 
weeks  after  exposure.  Usually  solitary, 
and  when  multiple,  is  so  from  the  first ; 
very  rarely,  if  ever,  by  auto-inoculation. 

A  superficial  erosion,  or  an  ulcer  with 
hard,  elevated,  sloping  edges,  scooped  out 
surface,  and  furnishing  a  scanty,  serous, 
usually  non-purulent  secretion.  If  an 
ulcer,  adherent  to  subjacent  tissue. 

Peculiar,  persistent,  non -inflammatory 
induration,  oflen  parchment-like  in  cha- 
racter. 

Tends  to  heal  spontaneously,  and  rarely 
becomes  phagedaenic.  Bubo  almost  in- 
variable, bilateral,  polyganglionlc,  in- 
durated, and  indolent ;  rarely  suppurates, 
and  does  not  furnish  auto-inoculable  pus. 

A  strictly  constitutional  disease,  sys- 
temic infection  being  present  from  the 
first,  and  manifesting  itself  by  definite 
symptoms,  usually  from  six  weeks  to  three 
months  after  the  appearance  of  the  chan- 
cre. One  attack  usually  protects  from 
subsequent  contagion. 

Beside  the  information  derived  from  observation  of  the  patient, 
valuable  aid  in  forming  a  diagnosis  may  be  sometimes  derived  from  con- 
frontation and  inoculation.  Confrontation  consists  in  examining  the 
person  from  whom  the  disease  has  been  contracted,  and  its  value  depends 
upon  the  fact  that  chancroid  can  only  produce  chancroid,  while  syphilis 
can  only  be  imparted  by  a  syphilitic  lesion.  It  is,  in  many  cases,  from 
obvious  reasons,  impossible  to  make  use  of  confrontation,  but  when 
available,  it  is  a  diagnostic  means  of  great  value. 

Inoculation  of  either  chancroid  or  chancre,  should  never  be  practised 
except  upon  the  patient's  own  person ;  if  the  suspicious  sore  be  a  chan- 
croid, inoculation  will  produce  another  chancroid,  while  if  it  be  a  chancre, 
the  result  will  almost  invariably  be  negative — unless  the  original  sore 
have  been  first  irritated  by  treatment,  when  inoculation  may  indeed  pro- 
duce an  ulcer,  though  not,  probably,  one  of  a  chancrous  nature  (see  p.  437). 

It  is  often  possible  to  declare  a  sore  to  be  a  chancroid,  when  yet  it 
would  not  be  safe  to  assert  positively  that  symptoms  of  syphilis  will 
not  follow,  for  (1)  the  patient  may  have  acquired  both  diseases  simul- 
taneously— in  which  case  he  may  have  what  is  called  a  mixed  chancre^ 
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or  may  have  a  genuine  chancroid  on  the  genital  organs,  and  a  chancre 
(derived  perhaps  from  a  secondary  lesion)  elsewhere,  as,  for  instance,  in 
the  month;  or  (2)  he  may  have  acquired  syphilis  in  some  previous  ex- 
posure— the  disease  remaining  latent  until  excited  to  activitj'  by  the  fresh 
irritation  produced  by  the  chancroid,  which,  in  such  a  case,  would  natu- 
rally appear  to  the  patient  to  be  the  actual  cause  of  syphilitic  infection. 

Chanore  may  occasionally  have  to  be  diagnosticated  from  cancer, 
epithelioma^  or  similar  affections.  This  is  particularly  the  case  when 
chancre  occurs  in  unusual  situations,  as  on  the  fingers,  lips,  or  tongue. 
The  syphilitic  nature  of  the  disease  may  usually  be  recognized  by  ob- 
serving the  early  implication  of  the  neighboring  lymphatic  glands,  and 
the  effect  of  anti-syphilitic  treatment,  which  should  always  be  tried  before 
resorting  to  operative  measures  in  any  doubtful  case. 

S3rphilitio  Bubo  is  not  likely  to  be  mistaken  for  any  affection  except 
chronic  scrofulous  adenitis.  If  there  be  no  concomitant  signs,  by  which 
the  nature  of  the  case  can  be  revealed,  the  surgeon  should  avoid  giving 
mercury  until  the  development  of  secondary  symptoms. 

Diagnosis  of  Secondary  and  Tertiary  Syphilis. — Here  the 
surgeon  must  rely  not  upon  any  one  or  two  symptoms,  but  upon  the 
coexistence  of  a  number,  and  especially  upon  their  course  and  order  of 
development;  in  other  words,  he  must  rely  upon  careful  clinical  observa- 
tion, and  his  general  knowledge  of  the  natural  history  of  the  disease.  A 
surgeon  meeting  with  a  case  of  iritis,  or  of  cutaneous  eruption,  or  of 
periosteal  rheumatism,  in  a  person  of  notoriously  lax  morality,  should 
not  at  once  jump  to  the  conclusion  that  the  disease  is  probably  syphi- 
litic ;  for  to  do  so  would  be  as  unphilosophical  as  it  might  be  unjust.  If, 
on  the  other  hand,  a  patient  should  suflfcr  from  frequent  attacks  of  re- 
current iritis,  copper-colored  eruptions  of  various  forms,  post-cervical 
engorgement,  alopecia,  and  occasional  development  of  mucous  patches ; 
or  from  osteocopic  pains,  indolent  nodes,  and  gummatous  tumors  of  the 
areolar  tissue — even  though  such  a  patient  should  appear  as  virtuous  as 
Joseph,  or  as  wise  as  Penelope — ^the  surgeon  might  reasonably  conclude 
that  he  had  to  deal  with  a  case  of  syphilis,  and  should  direct  his  reme- 
dies accordingly.  The  diagnosis  may  often  be  assisted  by  observing 
the  traces  of  past  manifestations  of  the  disease,  such  as  induration  of 
the  genital  organs,  or  of  the  inguinal  glands,  or  the  depressed  white 
cicatrices  of  syphilitic  ulceration.  The  sea/ of .  ulceration  is  often  in 
itself  significant.  Leg  ulcers  which  are  not  sj'philitic,  are  almost  always 
found  below  the  middle  of  the  calf,  and  any  ulcer  of  obscure  origin, 
situated  at  a  higher  point,  may  accordingly  be  looked  upon  with  sus- 
picion. 

Finally,  the  diagnosis  of  syphilitic  aflTections  of  the  viscera^  or  nervous 
system^  in  the  absence  of  external  manifestations,  can  often  be  merely 
conjectural.  Light  may,  however,  often  be  thrown  upon  such  cases,  by 
noting  the  effect  of  anti-syphilitic  treatment. 

Prognosis. 

Syphilis,  as  seen  at  the  present  da}'^,  is  certainly  a  milder  affection  than 
former]3\    This  is  apparently  due  chiefly  to  the  tendency  which  it  shares 
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\i\i  other  diseases,*  to  become  less  virulent  by  frequent  transmission. 
co&sidarmble  number  of  persons — more  than  is  commonly  supposed — 
"  MOdea^  at  least  partially  protected  by  inheritance.  Moreover,  as 
ins  more  generally  understand  the  natural  history  of  the  affection, 
ir  treatment  has  become  more  judicious;  and  the  reckless  use,  or 
of  mercury,  which  was  formerly  so  common,  in  cases  of  syphilis, 
Tfbich  undoubtedly  exercised  an  untoward  influence  on  the  course  of 
iase,  has  now  given  way  to  a  more  moderate  and  philosophical 
ynjent  of  this  powerful  remedy. 
h  any  individrial  case,  the  prognosis  will  depend  upon  several  circum- 
?«,  Infection  from  a  deep  (JiunterianJ,  or  from  a  phngedienic  chan- 
re,  will  probably  give  rise  to  a  worse  form  of  the  disease  than  would  be 
from  contact  with  secondary  lesions.  A  deep  chancre  usually 
a  gra%'er  infection  than  a  superficial  erosion.  If  a  patient  be 
itmmouB  constitution,  or  broken  down  by  previous  illness,  or  of 
ted  habits,  the  prognosis  will,  other  things  being  equal,  be  less 
le  than  in  the  ease  of  one  who  is  robust,  and  wlio  will  probably 
care  of  bis  health  during  the  course  of  treatment.  Secondary 
ms  will  almost  invarialily  occur,  in  every  case  of  syphilis,  but  in 
mOd  case,  will  probably  declare  themselves  at  a  later  period,  will  be 
•«■•  mt^n^e,  and  will  be  more  evanescent,  than  in  one  which  is  severe, 
"^S^'o^  the  form  of  the  first  eruption  is  of  prognostic  value,  an  erythema, 
••''t>«eob^  indicating  a  milder  form  of  syphilis,  than  one  of  the  other 
y^^ei>  When  the  tertiary  stage  has  once  appeared,  the  chances  of 
^^l*Ute  recover>*  become  very  doubtful :  though  the  disease,  however, 
**»rely  under  these  circumstances  be  entirely  eradicated,  its  manifes- 
ti§  may,  in  most  instances,  be,  by  judicious  treatment,  held  more  or 
im  check,  and  life  prolonged  with  considerable  comfort  to  tlie  pa- 
I>eath  from  acquired  syphilis  is  rare. 
^  — w  prognosis  of  hereditary  iti/phUis^  if  properly  treated,  is  usually 
""^t^hie,  as  reganis  life,  unless  the  disease  be  manifested  at  the  time 
^'t  Of  ^fy  gQojj  after  birth,  when  a  fatal  result  may  be  feared, 

^^^^eatment  in  Primary  Stage. — As  syphilis  is  a  constitutional 
^^^M«,  it  is  to  be  m^t  principally  by  constitutional  treatment.  The 
^P^  ralnable  anti-syphilitic  remedy  is  unquestionably  mercury,  the 
I^^  in  value  l>eing  probably  the  iodide  of  potassium.'  It  is  believed 
J  J*^««t  authorities,  that  not  only  do  the  primary  manifestations  of  sy- 
't  ■^«i  disappear  more  quickly,  when  mercury  is  given,  than  when  it  is 
^'tHli,»],j^  but  that  the  development  or  evolution  of  secondary  symptoms 
l|~*  not  prevented,  at  least  retarded  and  favorably  modified  by  the  ad- 
■P^^trntion  of  the  remedy  during  the  primary  stage.  Prof.  Bumstead 
**    ^>*.  lieve,  however,  that,  upon  the  whole,  those  cases  do  better 

O^l^j,  ^ry  ia  withlield  until  the  onset  of  the  secondary  stage,  and 

\  gitly  ust!  this  drug  for  primary  s}^>hilis,  in  exceptional  caaes.     My 

bmUbir  exAiiipIc  is  the  vaccine  diBease,  which  is  more  \iolcnt  when  produced 

ler  ttBih  Cruin  the  cuw,  than  when  Iran snii tied  trom  arm  to  ana  iu  the  or- 
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madu*  0pBrandi  of  tbefie  drugis  is  still  a  matter  of  dispute ;  perhaps  we 

*  aeitrett  the  tnith  in  saying  that  they  probably  act  by  promoting  elimlna* 

ibiorption — elimiuation'of  the  Bvphilitic  vini^^  whatever  that  may  he,  and 

of  the  Irmphy  and  gummy  depodts  which  characterize  the  later  mani- 

f>r  the  disease. 
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OTvn  opinion  is  that,  while  there  can  be  no  doubt  that  a  chancre  will  heal 
under  local  applications  alone,  yet  that,  if  the  nature  of  the  sore  l)e  veil 
marked,  and  particularly  if  it  be  accompanied  by  the  characteristicij* 
philitic  bubo,  it  is  perhaps,  on  the  whole,  safer  to  give  mercury,  taking^ 
care,  of  course,  to  guard  against  salivation,  and  discontinuing  the  remedy 
if  it  appear  to  irritate  the  patients  system*    If,  however,  there  be  the 
slightest  doubt  as  to  the  nature  of  the  sore,  or  if  the  general  con  1 
of  the  patient  be  such  as  to  coutra-indicate  the  use  of  mercury,      r 
much  better  to  rely  upon  local  measures,  giving  only  tonics,  or  sacti 
other  medicinal  agents  as  may  be  required  b}^  the  particular  exigencies 
of  the  case.     For  primary  syphillB,  mercury  is,  perhaps,  best  giveub^ 
the  mouth,  and  the  preparation  which  I  prefer  is  the  protiodide  (by-- 
drargyri  iodidura  viride  of  the  U.  S.  Pharmacopceia),  which  may  be 
conveniently  combined  with  opium,  as  in  the  following  formula,    B* 
Hydrarg.  iodid.  virid.  gr.  iij-iv;  Ext.  opii  gr*  ij;  Confect.  opii  9j-   Jf- 
Div,  in  piluh  No.  xij.     Sig.  One  three  times  a  day.     This  combinatioca 
may  often  be  used  for  many  weeks,  or  even  a  longer  time,  without  sali— 
vating,  purging,  or  producing  any  other  disagreeable  etfect.     It  should 
be  discontinued  as  soon  as  any  tenderness  of  the  gums  is  [jerceived. 

With  regard  to  the  Local  Treatment  of  chancre,  all  that  can  be  done  i» 
to  keep  the  part  clean  and  free  from  sources  of  irritation,  hasteaing^ 
cicatrization,  when  healing  has  liegun,  by  occasional  light  touches  witk. 
nitrate  of  silver.     There  is  no  advantage  to  be  gained  by  attempting  V» 
destroy  the  indurated  base  of  the  sore  by  cauterization,  for  there  i» 
every  reason  to  believe  that  systemic  infection  has  taken  place  at,  oc" 
before  the  first  appearance  of  the  chancre.    Excision  is  recommended 
by  some  authors,  and  may  be  resorted  to  under  exceptional  circum- 
stances: thus,  if  in  a  case  of  phimosis,  a  chancre  were  situated  fit  tb^ 
extremity  of  the  prepuce,  circumcision  would  be  justifiable,  though  ifc 
could  liardly  be  expected  to  exercise  any  curative  influencje  over  ih^ 
course  of  the  disease.     If  a  chancre  be  attacked  with  phagedsua.il  — 
vantage  may  be  derived  from  the  use  of  opium,  and  of  the  potassio-tar— 
trate  of  iron,  botli  locally  and  generally,  with  free  stimulation,  if  tb^ 
condition  of  the  patient  require  it.     Mercur}^  ma}^  be  given  cautiouslr^ 
and,  as  it  were,  tentatively,  being  discontinued,  if  the  phagedtenic  actiocm 
continue  to  spread  under  its  employmeut.     Cauterization  with  nitri<5 
acid,  which,  it  will  be  remembered,  is  the  great  remedy  for  phag€d«nLC5 
chancroid,  is  rarely  needed  in  the  treatment  of  pliaged^enic  chancre,   t^ 
the  surgeon  suspect  the  existeuce  of  a  mixed  chancre ^  he  should  trea-^ 
the  case  as  oue  of  simple  chancroid,  until  the  syphilitic  nature  of  ih^ 
atfection  becomes  evident.     Cauterization  with  nitric  acid,  will,  in  saclx 
a  case,  be  required  uuLler  any  circumstances,  and  little  or  no  harciwiLl 
result  from  delaying  the  use  of  mercury  until  the  diagnosis  hasbecu- 
rendered  positive. 

But  little  can  be  done  for  the  treatment  of  Syphilitic  Bubo:  attempt 
may  be  made  to  promote  resolution  by  pressure,  or  by  the  emploj'nieii'^ 
of  discutient  applications,  though  the  latter  should  be  used  with  g^^ 
caution,  lest  they  induce  supporation*  Pressure  may  be  convenieutiy 
applied  by  means  of  a  compressed  sponge  and  spica  bandage,  or  bj^ 
means  of  a  suitable  truss.  If  the  patient  remain  in  bed,  a  weighlfO*' 
bag  of  shot,  may  he  simply  laid  upon  the  groin.  Inunction  with  m^f^ 
curml,  or  iodine  ointment,  combined  with  the  ointment  of  hyosc3Tunus,o^ 
of  stramonium,  may  sometimes  be  advantageously  employed;  or  the  pft^ 
may  be  simply  covered  with  mercurial  plaster,  or  even  with  the  ordiniH'3'L 
soap  plaster,    I  have  sometimes  observed  benefit  from  the  application  ^ 
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tincture  of  iodine,  around,  but  not  over,  the  enlarged  glands,  in  the  way 
recommended  by  F.  Jordan.  If  suppuration  occur,  troublesome  sinuses 
will  probably  be  lefl,  which  must  be  treated  on  the  general  principles 
laid  down  at  page  383 ;  while  if,  as  is  often  the  case,  the  patient  give 
evidence  of  struma,  mercury  must  be  abandoned,  and  iodine  and  cod- 
liyer  oil  substituted. 

Secondary  Stage. — By  the  course  of  treatment  above  described,  it 
is  possible,  though  not  probable,  that  the  development  of  secondary 
symptoms  may  be  prevented.  In  Secondary  Syphilis^  the  use  of  mer- 
cury is  generally  acknowledged  to  be  proper,  though,  even  here,  its  em- 
ployment will  occasionally  he  forbidden,  by  the  constitutional  condition 
of  the  patient,  or  by  injurious  consequences  having  resulted  from  its  in- 
cautious, or  too  prolonged  administration,  during  the  primary  stage  of  the 
disease.  An  important  rule  to  Ikj  remembered  in  the  use  of  mercury,  in  all 
stages  of  syphilis,  is  that  the  drug  should  be  very  gradually  introduced 
into  the  system,  and  that  salivation  should  be  carefully  avoided.  In  the 
secondary  stage,  merairial  inunction  is,  I  think,  preferable  to  the  in- 
ternal administration  of  the  remedy;  half  a  drachm  of  mercurial  oint- 
ment may  be  slowly  rubbed  into  the  inner  part  of  the  thighs,  once  a  day, 
(the  hand  being  covered  with  a  soft  leather  glove,  soaked  in  fat  to  pre- 
vent absorption,  if  the  treatment  be  carried  out  by  an  attendant),  or 
into  the  soles  of  the  feet,  as  recommended  by  Coulson,  in  which  case 
▼ooUcn  socks  should  be  constantly  worn.  In  infantile  cases,  a  few  grains 
of  the  ointment  may  be  smeared  upon  a  strip  of  flannel,  which  is  then 
^plied  as  a  belly-band.  In  many  cases,  the  use  of  inunction  is  objected 
to  by  the  patient,  and,  under  such  circumstances,  various  preparations 
of  mercury  may  be  given  by  the  mouthy  the  best  probably  being  the  cor- 
'osive  chloride,  in  doses  of  from  one-sixteenth  to  one-eighth  of  a  grain, 
three  times  a  day,  after  meals.  It  is  best  given  in  solution,  much  di- 
luted, and  may  be  conveniently  combined  with  the  bitter  tonics,  with  the 
muriated  tincture  of  iron,  or  (dissolved  in  ether)  with  cod-liver  oil.  The 
following  formulae,  the  second  and  third  of  which  are  imitated  from 
Bumstead,  will  usually  prove  satisfactory : — 

9.  Hydrarg.  chlorid.  corrosiv.  gr.  j;  Tinct.  gentian,  comp.  fjij;  Byr.  zingi- 
berisfjj;  Aquae  fj v.  M.    Sig.  Tablespoonful  three  times  a  day. 

9.  Hydrarg.  chlorid.  corrosiv.  gr.  vj-viij;  Tinct.  ferri  chlorid.  fgj.  M.  Sig. 
Ten  drops  for  a  dose,  in  water. 

9.  Hydrarg.  chlorid.  corrosiv.  gr.  l-ij;  Etlieris  fgj;  01.  morrhuffi  f^viij.  M. 
Sig.  Tablespoonful  for  a  dose,  in  the  froth  of  porter. 

The  red  iodide  of  mercury  is  also  a  good  preparation,  in  cases  of 
secondary  syphilis,  and  may  be  given  in  combination  with  the  iodide  of 
potassium,  in  doses  of  one-sixteenth  of  a  grain  of  the  former,  to  eight 
Or  ten  grains  of  the  latter  remedy. 

Mercurial  fumigation  may  be  employed  in  obstinate  cases  of  cuta- 
neous syphilis,  and  is  the  method  preferred  by  Langston  Parker  and  H. 
Lee.  The  patient  being  inclosed  in  a  suitable  framework,  covered  with 
oil-cloth,  steam  is  introduced,  together  with  the  fumes  derived  from  the 
slow  volatilization  of  a  drachm  or  two  of  calomel,  or  of  the  red  oxide 
of  mercury,  by  means  of  a  tin  plate  heated  with  a  spirit-lamp,  or,  which 
is  perhaps  better,  by  means  of  the  ingenious  apparatus  devised  by  Dn 
Maury,  of  this  city  (Fig.  196). 

Tlie  use  of  mercury  by  hypodermic  injection  has  been  of  late  success- 
fully resorted  to,  in  cases  of  syphilis,  and  this  mode  of  exhibiting  the 
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Inig  may  be  emploj'ed  when  other  methods  arc  for  any  reason  con tn 
indicated.  An  eij^hlli  of  a  gmiu  of  the  corrosive  chloride,  dissolved i 
15  niinirns  of  water,  luay  he  injected  once  daily. 

Should  SaUmlion  aeciir  dtiring  tlie  administration  of  mercary,lh( 
remedy  must  be  stopped,  and  astringent  and  detergent  muuth-wasliti 

Fig,  im. 


MKurj's  fumignttog  appftralni. 

freely  employed.     The  treatment  may  be  subsequently  cautioasly  i 
sumed,  or  the  iodide  of  potassium  may  be  used  instead.    The  occfli 
rence  of  M^rrurial  Eczema^  which,  however,  is  rarely  produced  byt 
dospH  of  ineieury  employed  at  the  present  day,  would,  also,  of  cott 
require  the  discontinuance  of  the  remedy* 

The  Local  Treat  me  nt  of  secondary  syphilis  is  sufficiently  simple, 
irritation  produced  by  Mucous  Fafches^  may  be  relieved  by  the  aw 
tion  of  nitrate  of  silver,  with  blaek-wash  as  an  after-dressing, 

Sifphililic  Sore  Throttt  may  be  treated  with  chlorate  of  pota 
gles,  or  with  caustic  applications,  if  there  be  any  phagedienie  tende^ 
The  use  of  dilute  muriatic  acid,  by  means  of  the  atomizer^  may  occ 
ally  be  advantageously  resorted  to. 

IHtis  demands  the  unsparing  instillation  of  atropia.     The  great  i 
is  ftom  oceluHion  of  the  pupil,  and,  in  this  atlection,  the  local,  is  e^ 
,  more  important  than  the  general  treatment*     With  regard  to  the  use! 
^  mercury  for  33  philitic  iritis,  I  do  not,  in  ordinary  cases,  recommen<l  | 
unless  it  be  required  for  other  syphilitic  manifestations.     The  ph 
treatment  which  I  prefer  is  that  recommended  by  Carmichael,  whi 
consists  in  the  administration  of  draehm  doses  of  the  oil  of  turpentitt 
in  addition  to  which  may  be  given  (in  the  iritis  of  the  tertiary  gfc 
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the  iodide  of  potassium.  The  following  formula  will  be  found  satisfac- 
tory, in  most  cases: — 

9.  01.  terebinth,  f^ss;  Tinct.  opiif.^ss;  Acacise,  Sacch.  alb.,  aa3ij;  01.  gaul- 
theris  gtt.  iv;  Aquae  fjiv.  M.    Sig.  Tablespoonful  three  times  a  4ay. 

If,  however,  a  very  rapid  effect  be  needed,  or  if  the  patient  cannot  take 
the  turpentine,  it  may  be  necessary  to  resort  to  mercury. 

Alopecia  is  sometimes  the  source  of  a  good  deal  of  annoyance,  and 
may  be  treated  with  washes  containing  the  tincture  of  cantharides. 

The  course  of  treatment  briefly  sketched  in  the  preceding  paragraphs, 
is  that  adapted  to  a  case  of  secondary  syphilis  occurring  in  a  healthy 
person.  If  the  patient  be  debilitated,  tonics,  and  especially  quinia, 
should  be  given  at  the  same  time  as  mercury,  if  it  be  deemed  safe  to 
give  the  latter  drug  at  all.  The  diet  should  be  plain  but  abundant,  and 
a  moderate  amount  of  alcoholic  stimulus  should  be  given,  if  the  patient  is 
used  to  its  employment.  The  clothing  should  be  sufficiently  warm,  and 
preferably  of  wool,  and  great  care  should  be  taken  to  avoid  all  exposure 
to  wet  or  cold.  The  mercurial  course  should,  as  a  rule,  not  be  begun 
imtil  the  disappearance  of  the  premonitory  signs,  but  should  then  be 
continued  regularly,  and  with  as  few  intermissions  as  possible,  until  all 
secondary  symptoms  have  passed  by.  By  careful  and  judicious  treat- 
ment, and  by  strict  attention  to  hygienic  rules,  there  is  reason  to  hope 
that  the  disease,  if  of  ordinary  mildness,  will  exhaust  its  virulence  in 
this  stage,  and  that  the  patient  may  thus  escape  the  tertiary  manifesta- 
tions of  syphilis,  which  are  at  the  same  time  the  most  distressing  and 
the  most  hopeless. 

Tertiary  Stage. — In  tertiary  syphilis,  mercury  may  be  employed 
(preferably  by  inunction)  for  the  dry  tubercular  and  squamous  erup- 
tions, and  for  the  interstitial  form  of  syphilitic  orchitis;  but  for  the 
other  manifestations  of  the  tertiary  stage,  the  iodide  of  potassium  is 
wually  a  better  remedy.  It  may  be  given  in  doses  of  from  five  to  fifteen 
Snins,  three  times  a  day,  either  alone,  or  in  combination  with  the  bitter 
tonicjs,  mineral  acids,  or  cod-liver  oil. 

As  a  Local  Application  to  syphilitic  ulcers,  black- wash  may  be  com- 
monly employed,  or,  if  the  ulceration  be  widely  difi*used,  as  in  bad  cases 
<^nipia,  calomel  fumigation  may  be  substituted.  For  the  tertiary  afiec- 
twns  of  the  throat,  chlorinated  gargles,  with  caustic  applications,  or 
fttomization  of  dilute  muriatic  acid,  may  be  suitably  resorted  to. 

The  use  of  iodide  of  potassium  must  often  be  persisted  in,  more  or 
lc«8  continuously,  for  many  years,  and  it  is  therefore  a  good  plan  to  ascer- 
Wn  by  experiment,  the  minimum  dose  which  will  keep  the  symptoms  in 
cheek,  and  let  that  be  constantly  employed.  The  same  hygienic  rules 
Bhonid  be  observed  in  the  tertiary,  as  in  the  secondary  stage  of  the 
disease. 

Hereditary  S3rplilll8,  in  its  early  manifestations,  is  best  treated  by 
mercurial  inunction,  in  the  way  already  described.  In  the  later  stages, 
iodide  of  potassium,  with  tonics,  and  especially  iron  and  quinia,  will  be 
found  of  service.  A  syphilitic  infant  need  not  be  weaned,  if  its  mother 
06  able  to  nurse  it.  It  should  not,  however,  be  put  to  the  breast  of  a 
healthy  woman,  lest  the  latter  should  be  infected  by  contact  with  second- 
ary lesions  in  the  child's  mouth. 

If  a  pregnant  woman  be  syphilitic,  she  should  take  mercury,  in  order, 
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if  possible,  to  prevent  abortion,  and  to  save  tier  offspring  from  inheriting 
her  disease. 

Syphilization. — Syphilization,  or  inoculation  with  the  pas  obtained 
by  artificial  irritation  of  a  chancre,  or  with  that  from  a  chancroid,  was 
first  recommended  by  Auzias  de  Tnrenne,  of  Paris,  as  both  a  prophy- 
lactic, and  as  a  remedy  for  syphilis,  and  is  now  extensively  used  in  the 
treatment  of  the  disease  by  Prof.  Boeck,  of  Christiania.  This  mode  of 
treatment  has  been  thoroughly  tested  by  a  number  of  surgeons  in  differ- 
ent parts  of  the  world,  and  the  opinion  of  the  profession  is  almost 
unanimously  opposed  to  its  employment.  Its  use  as  a  means  of  prophy- 
laxis, is  clearly  unjustifiable,  for  there  is  no  evidence  that  the  artificially 
inoculated  disease  is  more  tractable  than  that  which  is  acquired  in  the 
ordinary  way ;  and  as  to  the  curative  effect  of  s^^philization,  the  testi- 
mony of  most  unprejudiced  observers  tends  to  show  that  (1)  it  is  very 
doubtful  whether  it  exercises  any  beneficial  infiuence,  and  that  (2)  if  it 
do  any  good,  it  is  probably  merely  as  a  means  of  producing  a  depurative 
effect,  just  as  has  been  done  by  vaccination,  or  by  the  use  of  blisters. 

Inoculation  with  chancroidal  pus  (which  is  sometimes  practised  under 
the  impression  that  the  chancroid  is  a  S3rphilitic  lesion),  is  quite  unjusti- 
fiable, as  merely  adding  another  disease  to  that  from  which  the  patient 
is  already  suffering.  I  do  not  recommend  a  resort  to  syphilization 
under  any  circumstances,  and  have  mentioned  it  simply  as  a  matter  of 
historical  interest.  * 


CHAPTEE    XXVI. 

TUMORS. 

The  word  tumor,  in  its  etymological  sense,  signifies  a  swelling.  In 
the  writings  of  surgeons  and  pathologists,  however,  it  is  used  with  a 
more  restricted  meaning,  and  may  be  defined  as  a  circumscribed  en- 
largement of  a  part,  due  to  the  presence  of  a  morbid  growth.  Tumors 
occur  in  both  sexes,  and  at  every  age,  and  may  be  occasionally  found  in 
almost  every  region  of  the  body.  Though  originating  in,  and  deriving 
their  nourishment  from  the  tissues  in  which  they  occur,  they  have,  in  a 
certain  sense,  an  independent  organic  life,  growing  or  withering  without 
regard  to  the  state  of  nutrition  of  the  rest  of  the  body.  They  may  be 
more  or  less  strictly  limited  by  an  investing  membrane,  or  may  be  widely 
diffused,  or  infiltrated,  among  the  surrounding  tissues.  Their  anatomical 
elements  may  be  the  same  as  those  of  the  tissue  in  which  they  grow 
(homologous^  homomorphous)^  as  in  the  case  of  a  fatty  tumor  grow- 
ing amid  fat,  or  may  be  quite  different  {heterologoxcs^  heteromorphous)^ 
alwa3's,  however,  preserving  a  certain  analogy  to  normal  tissue  elements, 
from  which,  though  in  character  they  may  deviate,  the^'  never  entirely 
depart.  Tumors  may  bo  either  solitary  or  multiple;  if  the  latter,  they 
may  be  of  the  same,  or  of  different  kinds.  When  two  or  more  tumors  of 
the  same  nature  coexist,  they  may  have  been  developed  simultaneously, 
or  consecutively ;  and  in  the  latter  case  it  is  occasionally,  though  (except 
in  the  case  of  cancer)  rarely,  possible  to  trace  a  direct  anatomical  con- 
nection, through  the  vascular  system  (as  in  the  process  of  embolism), 
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or  otherwise,  between  the  first,  which  is  then  called  primary^  and  the 
tecondary  tumors,  or  those  which  are  subsequently  formed.  The  origin 
of  secondary  cancerous  tumors  is,  in  the  large  majority  of  cases,  trace- 
able to  absorption  from  the  primary  tumor,  through  the  medium  of  the 
lymphatic  system. 

Causes. — The  causes  of  the  development  of  tumors,  are  sometimes 
•ufficiently  obvious ;  as  where  a  cystic  tumor  results  from  obstruction 
of  an  excretory  duct,  or  where  the  occurrence  of  a  fatty  tumor,  or  of 
m  adventitious  bursa,  is  directly  traceable  to  the  effect  of  pressure.    In 
most  instances,  however,  no  direct  cause  of  the  occurrence  of  a  tun^or 
can  be  detected,  while  the  indirect,  or  predisposing  causes  are  usually 
matters  of  conjecture,  rather  than  of  demonstration.     Inheritance  is 
sometimes  a  cause  of  the  development  of  tumors,  especially  of  the  can- 
cerous variety.    Age^  and  the  degree  of  functional  activity  of  any  par- 
ticular organ,  sometimes  exercise  a  causative  influence  upon  the  develop- 
ment of  tumors :  thus  morbid  growths  are  more  frequent  in  adults  than 
in  children,  and  occur  more  often  in  an  organ,  the  functional  activity  of 
which  is  decreasing,  than  in  one  which  is  undergoing  development,  or  in 
one  which,  though  completed,  is  still  active.    Sex  exerts  a  certain  causa- 
tive influence,  women  being,  upon  the  whole,  more  liable  to.  tumors  than 
men.    Finally,  as  direct  irritation  has  been  seen  to  give  rise  to  a  tumor, 
it  is  occasionally  possible  to  trace  the  origin  of  a  morbid  growth  to 
indirect  irritation,  transmitted  through  the  nervous  system ;  mammary 
tumors  thus  sometimes  appear  to  be  caused  by  uterine  disturbance. 

Olassifloation  of  Tumors.—- It  is  a  matter  of  common  observation 
that  certain   tumors  occasion   inconvenience  merely  by  their  bulk  or 
position,  and  by  their  interference  with  the  functions  of  adjacent  parts, 
having  no  tendency  in  themselves  to  cause  death  ;  while  other  tumors 
inevitably  prove  fatal  if  left  to  themselves,  and  have  an  almost  inva- 
riable tendency  to  recur  in  the  same  or  another  part  if  removed :  hence 
the  ordinary  division  of  tumors  into  those  which  are  heiiign^  innocent^  or 
^(mrmaUgnant^  and  those  which  are  malignant.  Certain  tumors,  again,  are 
&tfll  if  neglected,  but  if  removed  are  not  certain,  though  apt  to  recur: 
these  have  been  looked  upon  as  occupying  an  intermediate  position, 
tnd  have  been  called  semi-malignant.    This  general  division,  founded 
upon  the  clinical  characters  of  morbid  growths,  has  many  advantages,  but 
is  obviously  not  as  accurate  or  scientific,  as  would  be  a  classification  of 
tnmors,  founded  strictly  upon  their  anatomical  peculiarities.    Such  a 
classification  has  been  proposed  by  Virchow  and  other  writers,  and  would 
doabtless  be  generally  adopted,  but  for  the  fact  that  a  knowledge  of  the 
mieroscopical  characters  of  a  tumor,  docs  not   always  give   definite 
mformation  as  to  its  clinical  history,  which  is  of  course  (from  the  sur- 
geon's point  of  view)  the  most  important  matter  for  consideration.    The 
classification  adopted  in  the  following  pages,  is  mainly  taken  from  Paget 's 
classical  lectures,  and  from  the  same  author's  and  ^Ir.  Moore's  excellent 
essay,  in  the  last  edition  of  Holmes's  System  of  Surgery;  it  aims  to  com- 
bine, in  a  manner  convenient  to  the  student,  a  reference  to  both  the 
clinical  histories  and  the  anatomical  peculiarities  of  the  various  morbid 
growths. 
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CLASSIFICATION  OP  TUMORS. 
Non-Malionant  Tumors. 

1.  Cyttio  Tumors;  Cysts. 

A,  Simple,  or  Barren.  B.  Compound^  or  ProliferofH, 

(1.)  Serous;  hygromata.  (8.)  Complex. 

(2.)  Synovial.  (9.)  With  intra-cystic  growths. 

(8.)  Mucous.  (10.)  Cutaneous. 

(4.)  Sanguineous.  (11.)  Dentigerous. 

(5.)  Oily. 
(6.)  Colloid. 
(7.)  Seminal. 

2.  Solid  Tumors  and  Outgrowths. 

(1.)  Patty,  or  adipose. 

(2.)  Pibro-cellular,  or  connective  tissue  (including  myxomatoui  and  glioma- 

tons). 
(3.)  Fibrous,  fibro-muscular,  flbro-cystic,  etc. 
(4.)  Cartilaginous,  fibro-cartilaginous,  and  mixed. 
(5.)  Myeloid.  (10.)  Recurrent 

(6.)  Osseous.  (11.)  Neuralgic. 

(7.)  Glandular.  (12.)  Pulsating. 

(8.)  Vascular.  (18.)  Floating. 

(9.)  Papillary.  (14.)  Phantom. 

Malignant  Tumors. 

1.  Cancer,  or  Carcinoma. 

(1.)  Scirrhous,  or  hard  cancer  (Scirrhus). 
(2.)  Medullar^',  or  soft  cancer  (Encephaloid). 

(a)  Melanoid.  (d)  Villous. 

(b)  Hrematoid.  (e)   Colloid. 
Cc)  Osteoid.                                (/)  Fibrous. 

2.  Epithelioma. 

Non- Malignant  Tumors^  as  a  rule,  displace,  without  involving,  surroond- 
ing  tissues ;  they  possess  considerable  vitality,  and  hence  may  persist 
for  a  long  period,  without  undergoing  either  ulceration  or  interstitial 
degeneration ;  they  are  homogeneous,  or  at  least  do  not  commonly  ex- 
hibit, in  the  same  mass,  any  great  diversity  of  structural  elements ;  and 
if  removed,  they  do  not,  usually,  recur — even  the  recurrent  tumors  not 
unfrequently  admitting  of  a  permanent  cure  by  repeated  removals. 

Malignant  Tumors^  on  the  other  hand,  are  commonly  infiltrated  among 
the  surrounding  tissues,  which  they  gradually  replace,  or  appropriate  to 
themselves;  they  possess  comparatively  little  vitality,  and  hence  tend  to 
ulceration  and  destructive  degeneration;  they  exhibit,  in  the  same  mass, 
a  considerable  number  of  diverse  structural  elements;  and  though  rei- 
moved  with  the  greatest  care,  almost  invariably  recur. 

These  remarks,  though  generally,  are  not  universally  applicable*  It 
occasionally  happens  that  a  tumor,  which  is  undoubtedly  cancerous,  does 
not  recur  after  removal,  while,  on  the  other  hand,  a  growth  which,  struc- 
turally,  is  such  as  would  be  placed  among  the  non-malignant  tumors,  may 
recur  indefinitely,  and  eventually  cause  death. 

The  special  characters  and  appropriate  treatment  of  each  variety  of 
tumor  which  comes  under  the  observation  of  the  aorgeoni  wiU  now  be 
briefly  described. 
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Cystic  Tumors,  or  Cysts. 

Cysts  may  originate  in  several  waj's.     The  most  common,  is  from  tbe 

distension  and  enlargement  of  ducts,  or  sacs,  as  is  usually  the  case  with 

the  mucous,  and  ordinary  cutaneous  cysts.    Another  mode  of  origin  is 

from  the  enlargement  and  coalition  of  the  natural  interspaces  of  the 

areolar  and  other  tissues;  these  interspaces  being  distended  with  fluid, 

the  surrounding  structures  undergo  condensation,  until  a  cyst  wall  is 

formed.    It  is  in  this  wa}*  that  adventitious  bursa*  are  formed,  as  well 

ts  cystic  developments  in  solid  tumors.     A  third  mode  of  origin   is 

from  the  direct  growth  of  newly -formed  elementary  structures,  cells,  or 

nuclei — the  cysts  thus  formed  being  sometimes  called  primary  or  auto- 

genifusf^  as  distinguished  from  the  other,  or  secondary  c^'sts.     Finally,  a 

cyst  may  l>e  formed  by  the  protrusion  and  subsequent  separation  of  a 

portion  of  a  serous  membrane,  as  hapj>ens  in  some  cases  of  so-called 

'^false  spina  bifida.'' 

A.  Simple  or  Barren  Cysts. 

Serous  Cysts,  or  Hygromata,  may  occur  in  any  part  of  the  body, 
but  are  most  usual  in  or  near  glandular  structures.  These  c^'sts  contain 
a  liquid  of  variable  consistency,  and  of  a  j-ellowish,  reddish-brown,  or 
olive  hue ;  this  liquid  sometimes  contains  crystals  of  cholestearine,  and 
in  other  cases  is  fibrinous  and  coagulates  when  removed.  The  cyst  walls 
are  of  connective  tissue,  adherent  to  surrounding  structures,  not  very 
vascular,  and  lined  with  a  tessellated  epithelium.  These  cysts  may  be 
single  or  multiple,  and,  in  the  latter  c^ise,  may  intercommunicate,  or 
may  be  merely  aggregated.  When  found  in  external  parts,  they  may 
commonly  l)c  diagnosticated  by  observing  that  they  have  a  smooth  and 
rounded  outline,  are  movable  with,  though  adherent  to  the  neighboring 
healthy  structures,  are  painless,  covered  with  normal  skin,  and  some- 
times translucent,'  and  fluctuate,  or,  if  very  tense,  are  at  least  foimd  to 
be  elastic  and  resilient  on  pressure.  The  treatment  may  consist  of  punc- 
ture (which  ma}'  also  be  used  as  an  exploratory  meawure),  the  applica- 
tion of  tincture  of  iodine,  the  injection  of  the  same  substance  after 
tapping,  the  use  of  a  seton,  incision  with  or  without  cauterization,  or 
partial  or  complete  excision.  Iodine  injections  or  the  seton,  are  particu- 
Itrly  adapted  for  c^sts  found  in  the  cervical  region,  and  incision,  with 
cauterization  or  simplj'  stutling  the  cavity  with  lint,  for  those  met  with 
in  the  gums  or  bones.  Partial  excision  is  usually  sufllcient  if  the  cyst 
be  solitary,  any  portion  that  is  left  subsequently  granulating  and  under- 
going cicatrization.  For  multiple  cysts,  however,  total  excision  may  be 
required,  and,  if  seated  in  the  mammary  gland,  it  may  be  necessary  to 
remove  the  whole  breast,  in  order  to  prevent  any  portion  of  the  diseased 
structure  from  remaining.  Serous  cysts  are  occasionally  connected  with 
vascular  na;vi,  in  which  case  the  operation  for  removal  may  be  attended 
with  profuse  bleeding.  In  tlie  breast,  it  sometimes  hai)pens  that  a  serous 
cyst  coexists  with  a  cancer. 

Synovial  Cysts  may  consist  simply  in  enlargement  and  distension 
of  the  normal  synovial  bursce;  or  may  be  adventitiously  develoi)cd  in 
abnormal  situations,  as  the  result  of  x)ressure;  or  may  occur  in  the 

'  When  occarring  in  the  neck,  the}'  jconstitute  the  so-called  hydrocele  of  that 
put. 
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sheaths  of  tendons,  constituting  ganglia.  The  fluid  of  these  cysts 
varies  in  consistency  from  that  of  serum  to  that  of  honey,  and  they  not 
unfrequently  contain  small  bodies,  about  the  size  and  shape  of  melon- 
seeds,  which  may  be  loose,  or  attached  to  the  cyst  walls,  and  which  are 
composed  of  a  dense  connective  tissue  substance.  The  treatment  of 
synovial  cysts,  consists  in  the  use  of  external  irritation,  in  tapping,  fol- 
lowed by  stimulating  injections,  in  the  formation  of  a  seton,  in  subcu- 
taneous division  and  scarification,  or,  finally,  in  excision. 

Mucous  Cysts  are  chiefiy  seen  in  mucous  membranes  and  in  con- 
nection with  the  mucous  glands,  where  they  result  from  distension  of 
obstructed  ducts  or  follicles.  They  are  met  with  in  connection  with 
Cowper's,  or  Duverney's  glands,  in  the  antrum,  and  beneath  the  tongue, 
where  they  constitute  a  form  of  ranula.  Their  general  characters  are 
those  of  the  serous  cysts,  from  which  they  differ  chiefly  in  the  nature  of 
their  contained  fluid  (which  resembles  mucus),  and  in  their  locality. 
The  treatment  consists  in  free  incision,  or  in  cutting  away  a  portion  of 
the  cyst  wall,  the  cavity  being  allowed  to  heal  by  granulation. 

Sanguineous  Cysts,  or  Hssmatomata,  may  result  from  accidental 
hemorrhage  into  the  cavity  of  a  serous  cyst  (just  as  hematocele  from 
hemorrhage  into  the  sac  of  a  hydrocele),  ft'om  transformation  of  a  vas- 
cular nsevus,  from  occlusion  and  dilatation  of  a  portion  of  a  vein,  or 
from  effusion  of  blood,  which  subsequently  becomes  encysted  by  the  cour 
densatlon  of  the  surrounding  areolar  tissue.  They  are  chiefly  met  with 
in  the  cervical  and  parotid  regions  (in  the  former  locality  constituting 
haematocele  of  the  neck),  though  they  also  occur  in  other  parts  of  the 
body.  These  cysts  contain  blood,  which  may  be  clotted  and  partially 
decolorized,  or  which  may  be  liquid.  In  the  latter  case  it  may  have 
been  fluid  from  the  first,  and  will  then  coagulate  when  evacuated,  or 
may  have  been  clotted  at  first  and  subsequently  re-liquefied.  The  walls 
of  these  cysts  may  be  simply  membranous,  or  may  be  deeply  ribbed. 
These  cysts  occasionally  resemble,  in  their  outward  appearances,- ence- 
phaloid  tumors,  with  which  indeed  they  may  coexist.  The  treatment 
ordinarily  to  be  recommended  for  sanguineous  cysts,  is  excision,  with 
precaution  against  hemorrhage,  if  the  cyst  be  connected  with  a  nsevus 
or  bloodvessel;  or,  if  the  tumor  be  very  large,  it  may  be  reduced  in 
size  by  repeated  tappings,  and  then  laid  open,  as  has  been  successfully 
done  by  Erichsen.  Amputation  may  occasionally  be  required,  as  in  a 
remarkable  case  reported  by  Moore,  in  which  the  cyst  was  developed  in 
the  course  of  the  popliteal  nerve,  and  in  which  loss  of  blood  during  an 
attempt  at  excision  necessitated  removal  of  the  limb. 

Oily  Cysts. — Cysts  containing  oil  or  fatty  matter  alone,  are  very 
rare,  though  fatty  substances  not  unfrequently  occur  in  cysts,  as  the 
result  of  degeneration  of  other  materials,  or  as  a  curdy  residue  from 
milk.  Oily  cysts  do,  however,  occasionally  occur  in  the  orbital  and 
superciliary  regions,  and  in  the  breast.  The  treatment  should  consist  of 
excision. 

Colloid  Cysts  occur  in  the  kidney  and  thyroid  gland,  in  the  latter 
situation  constituting  a  variety  of  goitre.  Their  contents  vary  in  oon* 
sistency  from  that  of  serum  to  that  of  a  firm  jelly,  being  clear  or  tazUdf 
and  of  very  variable  color.  The  treatment  of  cystic  goitre  oootiato  la 
tapping  and  the  injection  of  iodine. 
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teminal  OyntE, — This  is  the  name  used  by  Paget  for  most  examples 
[the  Affections  ugiially  known  as  Encysted  Hydrocele,  Hydrocele  of  the 
Spermatocele.     Seminal  cysts  probably  nriMe  from  ililntation 
aeot  isolation  of  a  portion  of  a  seminal  tubuks    They  may  be 
or  multiple,  and  may  occur  in  any  part  of  the  spermatic  cord, 
[h  usually  just  above  the  epididymis*     Their  walls  are  of  areolar 
sometimes  lined  with  tessellated  epithelium,  and  they  contain  a 
^uid,  in  which  spermatozoa  are  commonly  found.     The  treahneni 
iU  in  the  injection  of  iodine,  or  in  the  use  of  a  seton ;  or,  if  these  fail, 
\  &ve  incision  of  the  eac,  which  is  then  allowed  to  heal  by  granulation. 


B.   COMPOUPTD  OR  pROLtPEROUS  CysTS. 

iTtee  are  snob  as  have  the  power  of  producing  vascular  or  other 
structures,  which  may  be  inclosed  within  the  original  cyst 
may  project  from  its  surface.     It  is  sometimes  very  difficult  to 
isb  a  true  proliferous  cyst  from  a  mass  of  simple  cysts  closely 
igated  together,  the  latter  Indeed  constituting  a  considerable  pro- 
of what  are  known  as  muUilocular  cysts. 

Complex  Cystigerous  Cysts  are  chieSy  met  with  in  the  ovary,  and 
i  the  chorion,  in  the  disease  of  that  membrane  known  as  the  hydatid 
ie,  ill  which,  however,  the  cysts  are  probably  merely  secondary  forma- 
\  (sMM*  p.  468).  Complex  ovarian  cysts  present  a  parent  i-i/si  with 
ttom  secondary  cysts  variously' arranged,  which  project  into  its  cavity 
b),  or  from  its  surface  {exogenous  growths).  Dr.  Wilson  Fox 
I CiPcMly  investigated  the  mode  of  origin  of  these  tumors,  and  Ivelievea 
the  |>arent  cyst  originates,  like  the  simple  ovarian  cyst,  in  the 
Allan  vesicle^  Into  the  interior  of  the  parent  cyst,  tubular  gland 
tnre«*  or  villous,  or  papillary  growths  (w^hicb  Dr.  Fox  looks  upon  as 
h)  project,  and  it  is  by  the  dilatation  and  constriction  of 
i>r  by  the  adherence  of  these  papillary  growths,  that  the 
^i'  ^  are  formed.     The  treatment  of  these  ovarian  cysts  will 

Wet,  vben  we  come  to  s]ieak  of  ovariotom3^     Cystigerous  cysts 

*^«rnag  in  other  parts  of  the  body,  could  hardly  be  distinguished  from 
®^lUplc  simple  cysts  aggregated  together,  and  would  require  the  same 
^''ftttiBeat,  viz.,  total  excision. 

^oliferous  Cysts  with  Vascular  Intra-oystic  Grcwths  occur 

^WKieelion  with  various  glands,  especially  the  mammary  and  thyroid, 

they  are  also  seen  in  the  prostate,  in  the  lip,  and  in  other  parts 

body.     This  class  of  cysts  embraces  many  of  the  tumors  described 

'ie  and  others  as  serfhcystic  sarcomata.     These  cysts  may  be 

or  multiple,  their  walls  being  formed  of  thin  areolar  tissue,  and 

adherent  to  surrounding  structures.     Their  contents  at  first  are 

It  subsequently  a  vascalar  growth,  apparently  of  glandular  struc- 

'Wch  may  be  well  formed,  rudimentary,  or  degenerate,  springs 

l^fme  point  of  the  interior,  and  increasing  more  rapidly  than  the 

nally  encroaches  on  its  cavity,  which  it  afterwards  entirely 

^.•ometimcs  at  last  perforating  the  cyst  wall,  and  protruding  as  a 

™SOqs  mass.     The  form  of  these  growths  varies  in  different  cases; 

JUJJ^^iaes  they  appear  as  layers  of  coarse  granulations,  sometimes  as 

.  JJ^'^^trd  cauliflower-like  masses,  sometimes  as  clusters  of  delicate  leaf* 

*    *  pToce^ise^,  and  again  as  masses  of  closely-packed  lobules.     Their 

****^i  consistency,  and  degree  of  vascularity  are  equally  various.    The 
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course  of  these  tumors  is  ver}*^  chronic  The  diagnosis  from  cancer,  may 
be  made  by  observing  the  slow  process  of  the  sero-cjstic  sarcoma,  its 
occurrence  at  an  earlier  age  (usually  from  thirty  to  forty,  though  it 
may  occur  at  a  much  later  period),  the  healthy  character  of  the  skin 
over  the  tumor,  the  feeling  of  fluctuation,  if  the  cyst  still  contain  fluid, 
and  the  freedom  from  disease  of  .the  neighboring  lymphatic  glands* 
Even  when  ulceration  takes  place,  and  the  intra-cystic  growth  protrudes 
as  a  fungous  mass,  the  surrounding  integument  has  not  the  infiltrated 
appearance  which  it  has  in  cases  of  cancer.  Before  the  skin  gives  way,  it 
may  present  a  bluish-black  color  over  the  most  prominent  part  of  the 
cyst,  an  appearance  which  is  of  itself  quite  characteristic.  The  treatment 
consists  in  total  excision,  which  will  usually  be  followed  by  a  permanent 
cure,  though,  if  any  portion  of  the  growth  be  allowed  to  remain,  the 
tumor  will  be  apt  to  recur ;  it  may  even  do  so  after  repeated  removal, 
and  when  every  care  has  been  taken  in  the  operation.  Virchow  records 
a  case  in  which  the  tumor  traversed  the  chest  wall  and  involved  the  lung, 
and  in  which  metastatic  growths  existed  in  the  lungs,  mediastina,  liver, 
ribs,  vertebra?,  pelvic  bones,  dura  mater,  and  sphenoid  bone.  These 
tumors  have  therefore,  occasionally,  a  clinically  malignant  character,  but, 
as  pointed  out  by  Paget,  the  recurrent  are  essentiidly  like  the  primary 
growths,  and  never  become  truly  cancerous. 

Proliferous  cysts  may  coexist  with  cancer,  as  in  the  ovary  and  testicle. 

GutajQeous  Proliferous  Cysts. — These  are  defined  by  Paget  as 
^^  cysts  within  which,  in  the  typical  examples,  a  tissue  grows,  having 
more  or  less  the  structures  and  the  productive  properties  of  the  skin." 

In  the  majority  of  cases,  no  true  cutaneous 
lining  can  be  recognized,  but  the  cysts  are 
found  to  contain  epidermal  scales,  sebaceous 
matter,  fat  granules,  cholestearine,  and 
rudimentary  hairs.  These  cysts  are  chiefly 
met  with  in  the  ovaries  and  subcutaneous 
tissue,  but  have  also  been  seen  in  the  tes- 
ticle, lung,  kidney,  bladder,  brain,  and 
tongue.  Among  those  in  the  subcutaneous 
tissues,  such  as  are  congenital^  approach 
most  nearly  to  the  typical  character.  These 
occur  usually  in  the  orbital  region,  close  to 
the  external  angular  process  of  the  frontal 
bone:  they  have  a  round  or  oval  contour, 
and  consist  of  a  thin  cyst  wall,  of  a  more  or 
less  cutaneous  structure,  pretty  tightlj- 
filled  with  oily  or  sebaceous  matter,  with  or 
without  hair.  These  cysts  are  sometimes  deeply  seated,  and  may  adhere 
to  the  periosteum,  or  even  erode,  or  possibly  perforate  the  subjacent  bone. 
The  treatment  consists  in  total  excision,  which,  in  the  orbital  region,  re- 
quires careful  dissection.  The  common  non-congenital  cutaneous  cysts 
may  occur  in  any  region  of  the  body,  but  are  most  frequent  in  the  scalp. 
In  this  situation,  they  are  very  loosely  attached,  so  that  they  may  com- 
nionly  be  readily  removed  by  transfixing  and  laying  open  the  tomor, 
and,  after  evacuating  the  contents,  pulling  out  the  cyst  wall  with  forceps. 
In  other  parts  of  the  body,  they  may  require  more  careful  dissectioii. 
These  sebaceous  tumors^  as  they  are  ordinarily  called,  sometimes  appear 
to  have  very  thick  walls,  owing  to  the  accumulation  of  epithelial  aAfib 


Contents  of  cutaneoas  proliferoas 
C7»t:  choleHtearlne,  fatty,  and  grann- 
lar  matters. 


Fig. 198. 
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in  their  interior.  In  some  cases  a  dark  spot  is  observed  on  the  surface 
of  the  tumor,  which  marks  an  orifice  through  which  a  probe  can  be 
introduced,  and  through  which  the  contents  of  the  cyst  may  perhaps  be 
evacuated.  In  these  cases,  it  is  probable  that  the  cyst  has  originated 
from  obstruction  of  a  sebaceous  duct,  though  in  other  instances,  these 
growths  appear  to  be  autogenous  forma- 
tions. Sebaceous  tumors  may  become 
inflamed,  when  the  cyst,  if  small,  may  be 
loosened  and  thrown  oif  by  suppuration : 
in  other  cases,  ulceration  takes  place,  and 
the  contents  of  the  cyst  protrude,  becom- 
ing dry  by  exposure,  and  constituting  some 
of  the  so-called  "  horns"  of  the  face  or 
other  parts.  Occasionally  the  protruded 
contents  of  a  cutaneous  cyst  become  vas- 
cular, and  present  the  appearance  of  a 
fungous  bleeding  mass,  which  maybe  mis- 
taken for  cancer.  The  treatment^  as  already 
observed,  consists  in  total  excision,  but 
this  should  not,  as  a  rule,  be  done  unless 
the  patient  be  in  good  general  health  at 
the  time,  as  the  operation,  though  in  itself 
a  trifling  one,  has  not  unfrequently  been 
followed  by  fatal  erj^sipelas. 

Sebaceous  cysts  in  the  auditory  canal,  or  in  the  orbital  region,  may 
occasionally  prove  fatal  by  perforating  the  skull,  and  inducing  menin- 
geal and  ceVebral  inflammation.  Uence,  early  excision  is  particularly 
imperative  in  these  cases. 


Ulterated  sebaceoai  tamor. 


Dentigerous  Cysts,  or  cysts  containing  teeth,  occur  in  the  ovaries, 
bat  are  chiefly  interesting  to  surgeons,  when  met  with  in  the  upper  or 
lower  jaw.  These  cysts  appear  to  be  tooth  capsules,  from  which  the 
teeth,  though  well  formed,  have  not  been  extruded,  and  which  become 
enlarged  by  the  accumulation  of  fluid.  The  treatment  consists  in  making 
a  free  opening  into  the  cyst,  taking  away  a  portion  of  its  wall,  and,  after 
extracting  the  misplaced  tooth,  stufling  the  cavity  with  lint. 


NON-MALIGNANT  SOLID  TUMOBS  AND  OUTGROWTHS. 

The  term  Outgrowth  is  here  used  in  the  sense  in  which  it  is  emploj^cd 
by  Paget,  to  denote  the  ^^  Continuous  Hypertrophies^^  which  are  occasion- 
ally met  with,  in  which  the  limiting  and  investing  capsule  of  a  Tumor  or 
^^Discontinuous  Hyj)ertrophif^  is  absent.  These  outgrowths  diflfer  from 
the  infiltrations  of  malignant  diseases,  in  that  in  the  former,  the  new 
material  is  homologous  with  that  which  surrounds  it,  while  in  the  latter, 
it  is  quite  different,  causing  indeed  degeneration  and  wasting  of  the  nor- 
mal tissue  in  which  it  is  placed. 

Patty  Tumoref  and  Outgrovrths. — These  are  the  most  common 
of  all  the  non-malignant  tumors,  and  have  been  described  by  surgical 
writers  under  various  names,  such  as  Lipoma^  Steatoma^  etc.  The  Fatty 
Outgrowth  consists  of  an  accumulation  of  fat  in  the  subcutaneous  tissue 
of  some  part  of  the  bodji  and  may  be  either  single  or  multiple.  It  is 
usually  annoyiog  onlyi  on  account  of  the  deformity  pKOdpoed,  but  is 
80  
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occasionally  painful.  A  favorite  seat  of  the  fatty  outgrowth  is  the  neck, 
where  it  gives  the  appearance  known  as  a  double  chin.  It  also  occurs 
in  the  abdominal  walls,  and  maj"  be  met  with  in  other  situations.  Brodie 
succeeded  in  procuring  the  absorption  and  disappearance  of  a  growth  of 
this  kind  by  the  internal  use  of  liquor  potasste,  but  usually  excision 
would  be  the  only  means  likely  to  effect  a  cure,  and  this  could  rarely  be 
advisable,  for  the  resulting  scar  would  probably  be  as  disfiguring  as  the 
disease  itself. 

The  Fatty  or  Adipose  Tumor^  or  Lipoma  Circumscriptum  of  systematic 
writers,  is  a  much  more  common  affection.  It  usually  occurs  in  the 
trunk,  especially  the  upper  part,  or  in  the  proximal  portions  of  the 
limbs,  though  it  may  be  met  with  in  any  region  of  the  body,  as  beneath 
the  tongue,  in  the  sole  of  the  foot,  or  in  the  scrotum.  A  peculiarity  of 
the  fatty  tumor,  is  its  proneness  to  shift  its  position^  in  obedience  to  the 
law  of  gravity ;  thus  a  lipoma  has  been  known  to  pass  from  the  groin  to 
the  perineum,  or  from  the  abdominal  wall  to  the  thigh.  The  usual  seat 
of  a  fatty  tumor  is  in  the  subcutaneous  tissue,  though  cases  are  on 
record  in  which  these  growths  have  been  found  in  the  intermuscular 
planes,  in  contact  with  bones  or  joints,  in  the  nerves,  and  in  the  fat 
around  internal  organs.  Fatty  tumors  are  always  invested  by  cap- 
sules, fibro-cellular  in  structure,  and  of  varying  density;  from  the  cap- 
sule, septa  pass  inwards,  dividing  the  tumor  into  lobes  of  various  size. 
The  capsule  is  dry,  and  supplied  with  bloodvessels,  and  separates  the 
tumor  from  the  surrounding  structures^  Its  layers  have  less  cohesion 
among  themselves,  than  adhesion  either  to  the  tumor,  or  to  the  neighbor- 
ing tissues.  The  skin  adheres  to  the  capsule  more  closely  at  the  points 
at  which  the  septa  pass  off,  than  at  other  parts,  thus  giving  a  dimpled 
appearance  to  the  mass,  when  it  is  lifted  away  from  the  subjacent  struc- 
tures. The  fat  of  an  adipose  tumor  does  not  differ  materially  from  the 
ordinary  normal  fat  by  which  the  mass  is  surrounded.  Its  development 
is  like  that  of  natural  fat,  the  gradual  formation  of  fat  cells  from  con- 
Fig.  199.  Fig.  200. 


structure  of  a  fatty  tumor ;  a,  Jnolated  cpIIs  Fatty  tumor ;  the  lobated  appearance  well 

showing  crydtallloe  nucleus  of  margaric  acid.  shown. 

nective  tissue  corpuscles  being,  according  to  Weber,  as  quoted  by  Paget, 
traceable  in  these  tumors.  Fatty  tumors  derive  their  vascular  supply 
chiefly  from  arteries  that  ramify  in  the  capsule,  though  in  addition,  a 
large  vessel  frequentl}'  passes  directly  into  the  mass. 
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Fatty  t amors  are  usually  single,  but  may  coexist  in  large  numbers. 
They  are  most  common  in  early  adult,  and  in  middle  life,  and,  as  a  rule, 
grow  very  slowly.  They  occasionally  attain  a  very  large  size,  one  being 
referred  to  by  Gross,  which  weighed  not  less  than  seventy  pounds.  Fatty 
tumors  are  usually,  though  not  always,  painless.  They  occasionally 
inflame  and  ulcerate  (particularly  such  as  are  pendulous),  and  may  con- 
tain oily  cysts,  or  bony,  or  calcareous  nodules. 

The  diagnosis  can  commonly  be  made  by  observing  the  smooth,  indo- 
lent, lobated  character  of  the  swelling,  the  sensation  of  elasticity  or 
semi-fluctuation  communicated  to  the  touch,  and  the  peculiar  dimpling, 
corresponding  with  the  position  of  the  interlobar  septa,  when  the  skm 
is  rendered  tense  by  compressing  and  lifting  the  mass. 

The  treatment  consists  in  excision,  which  may  be  practised  in  any  case 
in  which  an  operation  of  any  kind  would  be  admissible.  A  single  inci- 
sion may  be  made,  corresponding  as  much  as  possible  with  the  long  axis 
of  the  tumor  and  the  natural  curves  of  the  part,  and,  the  capsule  being 
then  split  with  the  knife,  the  whole  mass  may  be  often  enucleated,  by 
traction  aided  by  the  handle  of  the  instrument.  Occasionally,  however, 
prolongations  of  the  tumor  may  extend  into  deeper  parts,  and  require 
more  careful  dissection.  The  cure  is  usually  permanent,  though,  if  any 
portion  of  the  tumor  be  left,  reproduction  may  possibly  occur.  In 
the  case  of  pendulous  growths,  and  particularly  if  ulceration  have 
occurred,  it  may  be  proper  to  remove  an  elliptical  portion  of  skin  with 
the  tumor. 


Fig.  201. 


Fibro-oellular  Tumors  and  Outgro^^ths  are  such  as  in  their 
anatomical  characters  resemble  the  ordinary  areolar  or  connective  tissue. 
The  Outgrowths  are  more  common  than  the 
tumors,  and  constitute  most  of  the  softer  and 
more  succulent  kinds  of  Polypi,  as  well  as  the 
Cutaneous  Outgrowths,  or  Wens,  which  are  so 
frequently  met  with  in  the  generative  organs, 
and  other  parts  of  the  body.  In  the  polypi, 
the  fibro-cellular  is  commonly  associated  with 
gland  structure,  while  in  the  cutaneous  out- 
growths, the  skin  itself  appears  to  be  hyper- 
trophied.  Closely  connected  with  these  fibro- 
cellular  outgrowths,  are  the  cases  of  Elephan- 
Hasis  Arcbum,  Scleroderma,  etc.,  which  are 
chiefly  observed  in  the  scrotum  and  lower  ex- 
tremities, and  which  are  occasionally  accom- 
panied with  a  dilated  state  of  the  lymphatics, 
with  or  without  lymphorrhoea,  and  more  rarely 
with  a  nfievoid  condition  of  the  skin  and  sub- 
jacent tissues.  If  these  wens  are  of  moderate 
size,  they  may  be  readily  removed,  but  if  very 
large,  the  operation,  though  justifiable,  be- 
comes a  rather  formidable  proceeding.  When 
met  with  in  the  form  of  "  Barbadoes  leg,"  at- 
tempts may  be  made  to  reduce  the  swelling 
by  the  continued  use  of  firm  compression, 
and  if  this  fail,  it  may  be  occasionally  proper  to  resort  to  ligation  of  the 
main  artery  of  the  limb — an  operation  which  has  been  performed  under 
these  circumstances  with  good  results  by  Carnochan,  of  New  York,  and 


Pendaloai 
growth. 
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k  several  other  surgeons,  but  which  is,  accordltig  to  Fayrer,  productiTiQ^| 
r  only  temporary  benefit.  ^H 

Fibro-cellular  Ttimont  are  comparatively  rare  affections.    They  ate    i 
chiefly  met  with  in  the  deep  intermuscular  planes  of  the  limbs,  the  m^^J 
turn,  labium,  and  vaginal  wall,  but  are  occasionally  seen  in  the  subcDi^H 
ncous  tissue,  or  in  other  parts,  as  the  testicle,  tongue,  or  orbit.    ^heM|| 
tumors  occur  as  firra,  round,  or  oval  masses,  tense,  somewhat  elastic, miW 
invested  with  a  thin  capsule  of  areolar  tissue.     In  this  respect  tbe/ 
markedly  differ  from  the  cutaneous  outgroivths  met  with  in  the  same 
L  legions,  for  these  are  continuous  with  the  surrounding  structures.    On 
flaying  open  a  fibro-cellular  tumor,  it  is  found  to  consist  of  opaque  white, 
intersecting  bauds  of  contractile  tissue,  the  interspaces  being  tilled  wiLik 
a  more  or  less  viscid  serous  fluid,  of  a  3^ellowisli-green  or  yellow  hue* 
This  fluid  flows  or  mn^'  be  squeezed  out,  the  filamentous  structure  then 
contracting,  and  assuming  a  firmer  and  denser  appearance*     The  tumor 
in  fact  closely  resembles  a  mass  of  a^dematous  areolar  tissue*    Under 
the  microseo]ie,  the  elements  of  ordinary  coiinective  tissue  are  seen — 
undulating  filaments,  with  nuclei  (rendered  more  distinct  by  acetic  acid)^ 
and  elongated  cells  of  various  forms.    Yellow  elastic  tissue  is  very  rarely 
found,  but  cartilaginous  or  bony  nodules  are  occasionally  observed. 

These  tumors  are  met  with  in  late  adult  life,  and  increase  in  size  rather 
rapidly,  more,  however,  by  serous  diBtension  than  by  absolute  growli 
They  are  usually  painless,  giving  trouble  only  by  their  position  aod 
weight,  which  sometimes  exceeds  forty  pounds.  When  very  inxg^  wul 
dependent,  they  may  cause  ulceration  or  sloughing  of  the  surro 
skin.  The  freafinent  consists  in  excision,  the  growth  being  enu 
as  a  fatty  tumor  from  its  capsule.  The  operation  usually  results  iii& 
permanent  cure, 

3fijj^omaj  or  Mitcous  Tumor,  is  a  name  given  by  Tirchow  to  a  radi- 
mcntary  form  of  fibro-cellular  tumor,  which  on  section  has  a  quivcriiig, 
jelly-like  appearance,  the  contained  j^ellow  fluid  readily  flowing  awaj, 
and  the  microscopic  appearances  of  the  tumor  presenting  oval,  elon- 
gated, or  branched  corpuscles,  with  indistinct  fibrillie,  and  imperfecUj 
formed  filaments.  The  structure  of  the  tumor  resembles,  in  fact,  enibn- 
onic  connective  tissue,  or  the  so-called  murons  tissue  of  the  umbihi-al 
cord.  Myxovmtii  occur  in  the  connective  tissue  of  the  brain,  e3'e,  nnsal 
septum,  breast,  nerves,  neck,  or  extremities,  and  in  suitable  cases  rm'j 
be  excised  with  a  prospect  of  permanent  relief.  When  met  with  in  tlie 
eye,  they  require  extirpation  of  the  globe.  The  disease  of  the  chorioa 
known  as  the  hydatid  molej  is  believed  by  Virchow  to  be  an  example  of 
myxoma,  consisting  in  hypertrophy  of  the  proper  tissue  of  the  villi  of 
the  membrane  in  question.  The  cysts  which  are  met  with  in  this 
ease  are,  according  to  Paget,  probably  not  essential,  but  merely  secoj 
ary  formations  (see  page  463). 

Glioma  is  another  variety  of  fibro-cellular  tumor,  originating  in 
neurofjlia  or  delicate  connective  tissue  of  the  brain,  auditory  nenrc?  or 
retina*  Under  the  microscope,  the  tumor  is  found  to  consist  of  round 
or  oval,  and  sometimes  caudate  or  stellate,  corpuscles,  with  a  greater  or 
less  amount  of  a  faintly  fibrillated  stroma.  These  tumors  occur  in  die 
outer  layers  of  the  retina,  in  very  young  children,  and,  as  they  gro^' 
cause  increased  iotra-ocular  tension.  They  ma}^  prove  fatal  by  estcud* 
ing  backwards  within  the  cranium*  Complete  and  early  extirj>RtioD  of 
the  eyeball,  is  the  only  treatment  to  be  recommended,  though  even  tliis 
will  not  always  prove  successful 
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Fibrous  Tumors  and  Outgpro^wths  (including  Fibro-mitacularj 
Fihro-cystic^  and  Fibro-calcareous  Tumors). — Fibrous  or  fibroid  tumors 
and  outgrowths  (also  called  desmoid^  chondroid^  and  tendinoua)^  are  such 
as  anatomically  resemble  tke  ordinary  fibrous  or  ligamentous  tissue. 
Under  the  head  of  fibrous  outgrowths,  may  be  included  most  of  the 
firmer  polypi  met  with  in  the  uterus,  nose,  pharynx,  etc. 

Fibrous  tumors  have  naturally  a  round  or  oval  shape,  and  are  smooth, 
or  but  slightly  lobed  on  the  surface.  Under  the  influence,  however,  of 
gravity  or  pressure,  they  deviate  from  the  normal  form,  becoming  pyri- 
^rm  when  pendulous,  and  when  confined  in  a  cavity,  becoming  gradually 
moulded  to  its  shape.  Fibrous  tumors  are  usually  surrounded  with  a 
capsule  of  connective  tissue,  and  when  cut  into  present  a  basis-substance, 
commonly  of  a  yellowish  or  bluish-gray  color,  intersected  with  very  nu- 
merous opaque  white  bands.  These  white  fibres  are  variously  arranged, 
sometimes  in  concentric  circles,  sometimes  in  undulating  bundles  which 
interlace  with  each  other,  and  sometimes  again  matted  closely  together, 
so  as  to  appear  to  the  naked  eye  as  a  nearly  uniform,  white,  glistening 
mass.  The  tumors  are  more  or  less  lobed,  and  divided  by  septa  of  areo- 
lar tissue,  the  vascularity  of  the  growth  being  greatest  in  those  tumors 


Fig.  203. 


Fig.  208. 


Stmctare  of  flbroai  tamor. 


Siraetare  of  flbro-miuealar  tnmor  of 
the  nterof. 


which  are  most  loosely  arranged.  Beside  the  characteristic  fibres  seen 
in  sections  of  these  tumors,  there  are  commonly  fusiform  cells  and 
nnclei  perceptible;  and  elastic  fibres,  plates  or  spiculsB  of  bone,  and  car-| 
tilage,  may  occasionally  be  found  mingled  with  the  fibrous  tissue.  In 
the  uterus,  and  occasionally  in  other  situations,  the  fibrous  tissue  may 
be  so  mixed  with  non-striated  muscular  fibre  as  to  entitle  the  tumor  to 
be  called  Fibro-muscular ;  if  the  muscular  fibre  be  in  excess,  the  tumor 
becomes  a  Myoma  ( Virchow),  the  Muscular  Tumx)r  of  Vogel.  The  Fibro- 
cystic and  Fibro-calcareous  varieties  are  the  result  of  secondary  degene- 
ration, and  may  occur  in  either  the  ordinary  fibrous,  or  in  the  fibro-mus- 
cular tumor.  In  the  fibro-cyslic  tumor  the  cyst  may  be  single,  but  more 
fk'equently  there  are  a  number  of  cysts,  variously  scattered  through  the 
mass ;  this  is  well  seen  in  the  disease  of  the  testicle,  to  which  Cooper 
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gave  the  name  of  "  hydatid  testis."  The  occurrence  of  calcareous  de- 
generation in  fibrous  tumors,  is  chiefly  seen  in  those  met  with  in  the 
uterus,  and  indicates  a  cessation  of  growth  in  the  morbid  mass.  Fatty 
degeneration  occasionally,  though  rarely,  occurs  in  fibrous  tumors. 

The  favorite  seats  of  fibrous  tumors  are  the  uterus,  the  nerves  (where 
they  constitute  the  disease  called  neuroma)^^  the  bones  and  periosteum 
(especially  about  the  jaws),  the  subcutaneous  areolar  tissue,  that  in  the 
neighborhood  of  joints,  the  tendinous  sheaths,  the  testes,  and  the  lobnles 
of  the  ear,  when  pierceil  in  order  to  wear  ear-rings ;  they  are  also  met 
with,  though  more  rarely,  in  the  breast,  prostate,  submucous  and  sab- 
peritoneal  areolar  tissues,  and  possibly  in  other  localities. 

Fibrous  tumors  are  usually  solitary,  except  in  the  uterus  and  nerves, 
where  they  are  commonl}'  multiple,  and  may  exist  in  large  numbers. 
They  are  of  slow  growth,  are  indolent,  and  attain  sometimes  a  very  hirge 
size — weighing  perhaps  over  seventy  pounds;  they  may  persist  for  thirty 
years,  or  eVen  longer.  Sometimes  they  become  ocdematous,  and  soften 
internally,  the  outer  part  giving  way  or  sloughing,  and  the  disintegrated 
interior  being  discharged;  an  irregular  cavit}^  is  left,  from  which  fun- 
gous and  bleeding  granulations  may  protrude,  giving  the  part  a  de- 
cidedly cancerous  appearance. 

The  diagnosis  of  fibrous  tumors  may  usually  be  made  by  observing; 
their  smooth  and  regular  outline  (unless  distorted  by  compression) 9 
their  uniform  firmness,  their  mobility  (when  in  the  subcutaneous  tissue) 9 
their  slow  growth  and  painlessness,  and  the  healthy  character  of  th^^ 
surrounding  tissues.    When  growing  in,  or  connected  with  bones,  th^2s 
diagnosis  from  other  forms  of  tumor  is  often  very  difiScult,  and  som^?— 
times  almost  impossible,  until  after  removal  of  the  growth. 

The  treatment  consists  in  excision,  in  situations  admitting  of  thi 
operation,  the  tumor  being  enucleated  from  its  capsule,  if  this  can " 
done,  and  if  not,  removed  by  careful  dissection.  When  the  tumo 
springs  from  bone,  as  in  cases  of  epulis,  it  is  necessary  to  remove,  wii 
the  growth,  the  osseous  surface  to  which  it  is  attached.  Recurrence  i^  ^ 
rare,  except  in  the  case  of  the  tumors  met  with  in  the  ear,  where  th^^"  ^ 
growth  presents  some  analogies  to  the  keloid  seen  in  cicatrices.  Occa^^^ 
sionally,  however,  fibroid  tumors  occur,  which  are  truly  malignant,  anc—^* 
which  resemble  cancerous  growths  in  every  point  except  their  structure  ^j 
these  have  indeed  been  called  Fibrous  Cancers^  but  Malignant  Fibrou — ^" 
Tumor  would  seem  to  be  a  better  name. 

Cartilaginous  Tumors,  or  Enohondromata  (including  Fibrc^^" 
carta agitwus^and  Mixed  Tumors).* — The  anatomical  an d chemical charaes^^" 
ters  of  these  growths  are  essentially  those  of  foetal  cartilage.  Enchon-  — ^' 
dromata  arc  commonly  lobulated,  and  (in  parts  unconnected  withbone^^^ 
'invested  with  a  dense  connective  tissue  capsule,  from  which  pr  ^ 

septa  which  divide  the  lobules  from  each  other.     On  section,  these  tumor 
present  a  glistening,  bluish,  or  pinkish-white  appearance,  and  differ  firon 
other  non-malignant  growths,  in  that  they  show,  under  the  microscope.^> 
a  considerable  diversit}'  of  structure,  in  specimens  derived  from  the  sam^ 
tumor.     The  intercellular  substance  has  a  more  or  less  fibrous  appear^ — 
ance,  and  is  often  so  markedly  fibrous  as  to  render  the  name  Fibro^ 
cartilaginous  appropriate.    The  cells  vary  greatly  in  number,  size,  shape^ 

«  Or  the  fahe  nevrotna.     (See  Chap.  XX^''I^.) 

«  The  ^^  loose  eartilage^"'  met  with  in  joints,  present  certain  analogies  to  enchon- 
dromata,  but  will  be  more  conveniently  considered  in  another  part  of  the  volume. 
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Large  enehondroma  of  leapala. 


Straotnre  of  enehondroma. 

and  mode  of  arrangement,  and  are  some- 
times so  fused  with  tiie  basis-substance  tliat 
the  nuclei  alone  are  perceptible.  The  nuclei 
themselves  vary  in  diflferent  specimens,  occa- 
sionally seeming  shrivelled,  or  containing 
oil  globules,  or  having  a  granular  appear- 
ance. 

Cartilaginous  tumors  are  commonly  hard 
and  resisting,  though  sometimes  soft  and 
compressible;  they  are  always  elastic.  They 
interfere  but  little  with  surrounding  struc- 
tures, which  remain  healthy,  though  displaced  by  the  growing  mass ; 
if  the  part  be  exposed  to  friction,  a  bursa  sometimes  forms  over  the 
prominent  part  of  the  tumor.  Enchondromata  usually  occur  at  an 
early  period  of  life. 

These  tumors  are  most  frequently  seen  in  connection  with  hones 
(when  they  may  grow  beneath  the  periosteum,  or  in  the  medullary  cav- 
ity), but  also  occur  in  or  near  the  parotid  gland^  in  the  testis  or  manima^ 
and  occasionally  in  other  localities.  Their  rate  of  increase,  and  the 
size  to  which  they  may  attain,  are  both  extremely  variable ;  Paget  men- 
tions a  cartilaginous  tumor,  which,  after  four  years,  was  but  half  an  incli 
long ;  and  another,  which,  in  three  months,  occupied  nearly  the  whole 
length  of  the  thigh,  and  was  as  large  round  as  a  man's  chest. 

The  principal  changes  which  occur  in  enchondromata,  are  ossification 
and  degenerative  liquefaction.  Ossification  may  take  place  in  the  older 
portion  of  a  tumor,  while  the  rest  is  still  growing,  or  may  occur  in  the  form 
of  detached  bony  nodules  scattered  through  the  mass.  As  a  result  of 
degeneration,  or  possibly  of  arrested  development,  a  honey-like  or  jelly- 
like fluid  is  often  found  in  one  or  more  parts  of  an  enehondroma,  giving 
a  soft  and  fluctuating  character  to  the  tumor.  As  the  result  of  inflam- 
mation and  ulceration,  an  enehondroma  may  protrude  and  slough, 
leaving  a  large  suppurating  and  offensive  cavity,  and  death  may  occur 
from  exhaustion  under  these  circumstances. 

A  large  proportion  of  the  so-called  Mi^ed  Tumors  contain  cartilage  as 
one  element  of  their  structure.  Thus,  nodules  of  cartilage  may  occur 
in  fibro-cellular  tumors,  and,  on  the  other  hand,  enchondromata  may 
contain  cysts,  glandular  tissue,  or  myeloid  structure — and  may  even  be 
apparently  mingled  with  encephaloid,  in  the  same  general  mass. 

Cartilaginous  tumors  are  usually  solitary,  except  when  occurring  in  the 
bones  of  the  hands,  where  they  are  commonly  multiple.  The  bones 
most  frequently  affected,  after  those  of  the  hand,  are  the  femur  and 
tibia,  and,  next  to  these,  the  humerus,  ribs,  pelvis,  and  last  phalanx 
of  the  great  toe — though  enchondromata  have  been  occasionally  seen 
in  almost  every  bone  of  the  body.    When  growing  near  the  articular 
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extremity  of   a  long  bone,  a  cartilaginoas  tomor  is  asaallj  seated 
between  the  periosteum  and  bone,  gndoallj  eroding  the  wall  of  the 

latter,  and  involving  it  in  its 
^S'  206.  own     mass.       The    articolar 

extremity  itself  is  probably 
never  involved.  Enchondro- 
mata  in  the  middle  of  the 
shaft  of  a  long  bone  are  rare, 
and  when  met  with,  com- 
monly grow  both  externally 
and  internally,  the  bone  wall 
finally  yielding,  and  the  tu- 
mors coalescing.  In  the  hand, 
enchondromata  arise  toithin 
the  bone,  the  walls  of  which 
they  gradually  expand;  but 
in  the  rare  cases  of  single 
enchondromata  in  this  situa- 
tion, the  tumors  are  subperiosteal,  as  in  the  long  bones. 

The  diagnosis  may  usually  be  made  by  observing  the  various  char- 
acters which  have  been  described  as  belonging  to  the  enchondroma, 
especially  its  hardness  combined  with  elasticity;  but  when  occurring  in 
certain  situations,  as  within  the  jaw,  the  diagnosis  from  other  innocent 
tumors  may  be  impossible  until  after  excision. 

The  treatment  of  cartilaginous  tumors  consists  in  removal  of  the 
growth  by  enucleation,  dissection,  or  amputation,  according  to  the 
locality  and  other  circumstances  of  each  particular  case.  Enchon- 
dromata rarely  recur  after  removal,  though  they  may  do  so  when  of  a 
soft  and  rudimentary  structure:  when  mixed  with  cancer,  the  latter 
affection  runs  its  course  independently.  A  case  has  been  recorded  by 
Moore,  in  which  a  pure  enchondroma  gave  rise  to  secondary  deposits  in 
the  lungs  by  a  process  analogous  to  embolism. 

Myeloid  Tumors  are  such  as  in  their  microscopic  characters  re- 
semble foetal  marrow.  The  characteristic  myeloid  cells  are  round,  or 
irregularly  oval,  clear,  or  slightly  granular,  from  y^\j^  to  ^J^  of  an  inch 


Fig.  207. 
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Myeloid,  and  iplndle-thaped  cells,  ft-om 
tomor  of  the  lower  end  of  the  femar. 


Strnctnre  of  myeloid,  or  flbro-plMtle  tainor 
ipringing  from  the  ecapula. 


in  diameter,  and  containing  from  two  to  ten,  or  even  more,  nucleolated 
nuclei.      Beside  these,  there  may  be  free  nuclei,  and    lance-shaped, 
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caudate,  or  spindle-shaped  (fibro-plastic)  cells,  whence  the  name  some- 
times used  of  Fibro-plastic  Tumor. 

These  tumors  are  rarely  found  except  in  the  bones,  where  they  usually 
occur  as  internal  growths.  When  not  so  situated,  they  have  commonly 
a  firm,  fleshy  feel,  but  are  occasionally  soft  and  easily  broken.  On  sec- 
tion, they  have  a  yellow  or  gray,  glistening  appearance,  marked  with 
spots  of  redness,  which  do  not  seem  to  depend  upon  their  vascularity. 
They  not  unfrequently  contain  cysts,  and  are  often  partially  ossified. 
3iyeloid  tumors  commonly  originate  in  early  adult  life,  and  are  usually 
single,  of  slow  growth,  and  indolent:  the  surrounding  structures  are,  as 
a  rule,  healthy,  though  perhaps  greatly  distended  and  displaced. 

The  diagnosis  from  other  non-malignant  tumors  of  bone  is  rarely 
possible  before  operation;  when  seated  on  the  surface  of  a  jaw  (almost 
-the  only  locality  in  which  it  occurs  externally),  a  myeloid,  may  perhaps  be 
distinguished  f^om  a  fibrous  tumor,  by  its  greater  softness  and  elasticity. 

The  treatment  consists  in  excision  (with  the  surface  of  bone  from 
-vrhich  it  grows),  or,  in  the  long  bones,  in  amputation  at  a  higher  point ;  as 
&  rule,  recurrence  is  not  much  to  be  feared,  provided  early  extirpation 
lias  been  resorted  to.  Secondary  myeloid  tumors  have,  however,  occa- 
sionally been  met  with  in  the  lymphatic  glands,  and  in  the  lungs. 

Osseous  Tumors  and  Outgro-wths ;  Exostoses. — Osseous  Tu- 
n^€>rs  are  very  rare  except  in  connection  with  bone,  and  may  be  defined,  in 


Fig.  209. 


Fig.  210. 


iTory-like  exostotet  of  the  ■koU. 

the  words  of  Paget,  as  exostoses  or  bony  outgrowths, 
^' whose  base  of  attachment  to  the  original  bone  is 
defined,  and  grows,  if  at  all,  at  a  less  rate  than  its 
outstanding  mass."  Osseous  tumors  consist  solely 
of  pure  bone ;  they  may  arise  from  the  ossification  of 
cartilage,  or  may  be  developed,  as  normal  bone,  from 
the  periosteum  or  other  fibrous  tissue.  They  are 
usually  solitary,  and  when  multiple  are  often  sym- 
metrical and  hereditary.  Two  varieties  of  bony  tumor 
may  be  recognized,  the  cancellous  (consisting  of  a  thin 
layer  of  compact  substance,  with  cancellated  structure 
and  marrow  internally),  and  the  compact^  hard^  or 
ivory-like  bony  tumors^  which  consist,  as  their  name 
implies,  of  bard  and  solid  bone. 
Theca7ice/^t/8tumors  usually  constitute  the  ultimate 

^tage  of  the  cartilaginous  tumors  already  described ;  they  are  indolent. 

^d  when  thoroughly  ossified  rarely  grow ;  they  are  situated  outside  of 
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elongated,  caudate,  or  spindle-shaped  cells,  like  tbe  granulation  offhrt- 
plastic  cellsj  and  correspond  to  what  Yirchow  calls  the  ^^  SpindU^SA 

These  recurrent  tumors  ditTer  in   general  character  from  the  uon- 
recurrent  growths  of  the  same  varieties,  in  being  softer  and  more  frialAc* 
rather  more  juicy,  and  somewhat  more  glistening  on  section.    Under ik 
microscope,  they  exhibit  a  larger  proportion  of  cells,  and  fewer  fonn«A 
fibres,  with  large,  and  often  free,  nuclei  and  nucleoli. 

Under  the  name  of  Fibro-nudeafed  Tumor ^  Ib  described  by  Bennett",  * 
group  of  recurrent  tumors  very  analogous  to  the  recurrent  fibroid  of 
Paget,  and  which  under  the  microscope  exhibits  filaments,  with  elongate*!? 
oval,  nucleolated  nucleoli. 

The  treatment  of  recurrent  tumors  consists  in  excision,  wbich  in»y 
be  repeated  as  often  an  the  tumor  reappears.  A  permanent  cure  i« 
occasionally  obtained  after  repeated  removals,  though  more  often  llws 
patient  ultimately  dies  from  exhaustion  caused  by  the  ulceration  of 
the  tumor,  wluch  commonly  returns  with  a  shorter  interval  after  eacJi 
operation*  Esmarch  is  said  to  have  prevented  the  rede%*elopment  of 
recurrent  tumors  by  the  administration  of  large  doses  of  iodide  of  po- 
tassium. 

Sarcoma/a.*— This  term  is  used  by  Yirchow  and  other  German  patlio- 
logists,  to  designate  a  group  of  tumors  which  possess  an  analogy  *'  do^ 
only  with  granulations,  but  also  with  true  flesh  of  recent  formation,  or  in 
procesa  of  development/'  (Yirchow,  Path*  de»  TumeurSy  trad,  par  Aroa»- 
sohn,  t,  ii.,  p*  18S.)     Connective  tissue  tumors  ^'l)eeome,  under  cerUio 
circumstances,  richer  in  cells,  and  enlarge,  whilst  their  interstitial  con- 
nective tissue  becomes  more  succulent,  nay,  in  many  cases  disapjiear^ 
BO  completely,  that   at  last   scarcely  anything   but   cellular  elemea*-^ 
remain,    Tliis  is  the  kind  of  tumor  which  .  .  *  .  ought  to  be  designate^fcM 
by  tlie  old  name  of  sarcoma."     {Yirchow%  CeUuIar  Pathology,  Cbano^^^J 
edit.,  p,  48C.)     The  following  are  Yirchow ^s  snbdivislonB  of  sareom^^^ 
according  to  their  cellular  structure: — 

(n)  liefieulO'Ceflular  Sarcoma ;  like  the  typical  connective  tiflft*^ 
(fibro-cellular)  tumor,  but  with  a  larger  proportion  of  cells. 

(b)  SptTtdle'CeUed  Sarcoma:  containing  fusiform  or  libro-plasticcell*  • 
corresponds  with  jibro-plastic^  recurrent  Jlbroid^  and  Jlbro-nuchated  iMM^ 
mors.  Cells  often  arranged  in  lamellae,  bundles,  or  trabeculfc  (lamella^^ 
fasciculate  J  and  trabecular  sarcomata). 

(c)  Qlobfj-cellular  or  Bound-celled  Sarcoma;  often  mistaken  for  medal-' 
lary  cancer,  but  can  be  distinguished  by  observing  that  the  cells  of  Uk^ 
sarcoma  are  in  constant  relation  with  the  intercellular  substanc^^ 
whereas  the  cancer  cells  are  intimately  connected  with  other  cells  alon^** 

(d)  Colosaal^  or  Giganfic-celled  Sarcoma;  contains  very  large  cell** 
with  numerous  nucleolated  nucleoli;  corresponds  with  the  myeloid  o^ 
mifeloplaxic  tumor. 

If  in  portions  of  a  sarcoma  the  process  of  cell-development  is  sO 
rapidly  carried  on,  that  no  intercellular  substance  is  formed,  those  jwf- 
tions  become  cancerous,  and  a  mixed  variety  of  tumor  results,  whicl^ 
might  properly  be  called  Carcinomatous  Sarcoma*  The  deposit  of  pi^' 
meut  matter  in  an^^  variety  of  sarcoma,  constitutes  the  Melanotic  Saf^' 
eoma^  which  is  frequently  mixed  with  melanotic  cancer. 

The  intercellular  aubsfance  in  sarcomata,  usually  contains  albwrneOt 
casein,  or  mucin  (whence  another  subdivision  might  be  made  intotf/^*'^* 
ini>if>w*s,  cageoug^  and  mucfms  sarcomata),  and,  under  the  microscop*?* 
appears  homogeneous,  granular^  or  fibrillar* 

FinuXlyj  sarcomata  are  distinguished  by  the  vascularity,  upon  whic^ 
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nsually  indolent,  glandular  tumors,  especially  of  the  breast,  are  occa- 
sionally the  seat  of  great  pain.  They  occasionally  disappear  by  absorp- 
tion; thus  a  mammary  adenoma  may  be  entirely  removed  without 
operation,  upon  the  restoration  of  the  suspended  functions  of  the  mam- 
mary gland  itself,  or  of  the  uterus. 

The  treatment  consists  in  the  use  of  pressure,  with  the  application  of 
sorbefacients,  and,  when  these  fail,  in  excision,  which  can  usually  be 
readily  effected  by  enucleation. 

Lymphoid  Tumors — This  name  is  used  by  Prof.  Turner  as  equivalent 
to  the  Lymphoma  of  Yirchow,  "to  express  those  new  formations  which, 
in  their  essential  structure,  are  composed  of  corpuscles  like  the  round, 
pale,  corpuscles  that  form  the  characteristic  cell-elements  of  the  lym- 
phatic glands."  In  many  cases  these  lymphoid  tumors  occur  in  parts 
where  lymphatic  glands  are  known  to  exist,  but  in  other  instances  they 
have  been  met  with  as  entirely  independent  formations.  They  have  been 
observed  by  Virchow  in  the  liver  and  kidney,  by  Church  in  the  mesen- 
tery and  extra-])eritoneal  tissue,  and  by  Murchison  in  all  these  organs, 
as  well  as  in  the  intestine  and  heart. 

Vascular  or  Erectile  Tumors  (Angeiomata)  are  of  most  fre- 
quent occurrence  in  the  skin  and  subcutaneous  tissue,  though  they  may 
also  be  found  in  any  structure  which  is  itself  vascular.  They  are  sub- 
divided, according  to  their  structure,  into  the  capillary,  arterial,  and 
venous  vascular  tumors.  The  arterial  variety  constitutes  the  disease 
known  as  Aneurism  by  Anastomosis,  while  the  capillary  and  venous  vas- 
cular tumors  are  what  are  commonly  designated  as  Nstvi.  The  diag- 
nosis and  treatment  of  these  affections  will  be  considered  in  the  chapter 
on  Diseases  of  the  Vascular  System.  Lymphatic  Vascular  Tumors,  erec- 
tile, and  usually  congenital,  have  been  occasionally  described.  They 
closely  resemble  some  of  the  venous  vascular  tumors,  but  contain  a 
fluid  resembling  lymph,  instead  of  blood. 

Papillary  Tumors  (Papillomata)  resemble  in  structure  the  ordi- 
nary papillce  of  the  cutaneous  and  mucous  tissues.  They  occur  in  the 
sbin,  where  they  form  the  common  cutaneous  warts,  and  some  of  the 
socalled  horns  met  with  about  the  face  and  head,  and  in  the  mucous 
membranes,  where  the  papillary  structures  may  occur  in  connection  with 
fibro-cellular  growths,  in  the  form  of  mucous  polypi ;  may  be  scattered 
over  a  considerable  extent  of  surface,  giving  the  part  a  villous  appear- 
ance; or  maybe  aggregated  into  distinct  tumors ;  the  mucous  membranes 
chiefly  affected  are  those  of  the  larynx,  colon,  rectum,  bladder,  and 
urethra.  Finally,  papillary  growths  may  occur  in  serous  tissues,  par- 
ticularly the  arachnoid ;  the  Pacchionian  bodies  are,  according  to  Yon 
Loschka,  merely  enlargements  of  the  villi  normally  existing  in  this  part. 
The  papillary  tumors,  above  referred  to,  are  of  a  non-malignant  character, 
and  must  not  be  confounded  with  Villous  Cancer  (see  p.  486). 

Recurrent  Tumors. — It  has  been  remarked,  in  describing  almost 
each  form  of  non-malignant  tumor,  that  under  certain  circumstances  it 
may  recur  after  removal,  and  occasionally  with  such  persistence  as  to 
make  the  tumor  clinically  malignant.  There  is  one  common  character- 
istic of  all  these  recurrent  tumors,  and  that  is  the  rudimentary  or 
embryonic  state  of  their  component  tissues:  thus  the  majority  (which 
belong  to  the  fibro-cellular  and  fibrous  varieties  of  tumor,  and  are 
hence  called  by  Paget  the  Recurrent  Fibroid)  contain  a  large  number  of 
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the  bones  with  whieh  they  are  connected,  andj 
treated  by  excision.     A  favorite  locality  of 
the  last  phalanx  of  the  great  toe,  whereit  gro^ 
of  the  bone,  lifting  npthe  nail  and  causing  tro 
skin :  it  is  very  seldom  that  any  but  the 
treatment  consists  in  excision,  taking  care  i 
the  bony  surface  from  which  it  springs.     Bii 
able  case  of  cancellous  exostosis  of  the  fron| 

The  ivori/'Uke  bony  tumors  are  rare,  es 
cranial  bones  (Fig.  slo),  where  they  may  f 
haps  pedunculated,  or  may  originate  in  thlj 
where  they  may  grow  both  inwardly  and  ^ 
nodulated  masses,  involving  the  orliit,  cap 
great  deformity,  and  perhaps  inducing 
For  the  superficial  variety,  excision 
though  the  operation  is  sometimes  rendd 
of  the  tumor.     For  the  deep  orbital  l^i 
not  to  be  recommended,  but  as  a  <  m 
and  spontaneous  separation  of  tlin  iij;i 
most  prominent  part  of  the  tmufir. 
potassa,  as  recommended  by  Stuiili  \ 

Those  exostoses  wtiich  are  not   i 
are  properly  called  Outgroivlhs  (  Osit 
ous  tumors^  do  not,  as  a  rule,  mU 
these  growths  is  in  the  superior 
spread  to  other  bones  of  the  ffL» 
death,  by  interference  with  the  br 
side,  excision  of  the  bone  might 
involving  neighboring  parts,  no 
perhaps,  the  application  of  cau^ 
already  referred  to. 

Glandular  Tumors.— Til 
or  Adenoid  Tumors,  are  Bf 
mal  glands,  whether  the  aeca 
principal  localities  of  adeno!* 
prostate,  the  tliyroid,  the  lal> 
also  occur  in  the  parotid,  s^ 
ular  structure,  moreover,  t 
fibro-cellular  tumors,  whicb 
complex  ovarian  cysts.    Ti 
ular  tumors,  originate  as 
extension  of  intra-cystic  ^^ 

Glandular  tumors  have 
what  lobated,  and  may  b« 
a  distinct  investing  capp 
vascular.    On  section,  t] 
variable  density  and  ch 
cysts.    The  labial  and  [■ 
cartilage  or  bone.    Tin 

»  According  lo  Dolbcaii 
in  the  mucous  membmn* 
attachments  to  surtouncli n 
paratively  easy.  (See  a  ( 
Medecine  for  August,  18 
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Pulsating  Tumors. — These  are  such  as  have  a  pulsation,  due  to  the 
state  of  the  bloodvessels  in  the  tumor  Itself,  independently  of  its  proxi- 
mity to  a  large  vessel.  The  pulsating  tumors  are  the  arterial  vascular 
(aneurism  by  anastomosis),  the  myeloid^  and  the  encephaloid — ^the  two 
latter  pulsating  only  when  the  tumors  are  partially  surrounded  by  bone. 
The  chief  interest  pertaining  to  pulsating  tumors,  is  the  liability  of  mis- 
taking them  for  aneurisms,  an  error  which  has  occasionally  been  com- 
mitted by  the  most  distinguished  surgeons. 

Floating  Tumors  are  tumors  felt  in  the  abdomen,  which  change 
their  place  and  float  away,  as  it  were,  under  the  surgeon's  manipula- 
tions. They  consist  in  some  cases  of  movable  kidneys,  but  are  probably 
sometimes  loosely-attached  ovarian  cysts,  portions  of  thickened  omen- 
tum, etc.,  or  even  fecal  accumulations. 

Phantom  Tumor  is  the  name  given  to  an  apparent  tumor  which 
vanishes  spontaneously,  and  which  usually  consists  of  a  partially  and 
spasmodically  contracted  muscle.  In  other  cases,  an  accumulation  of 
gas,  or  a  thickened  or  fatty  omentum,  has  been  known  to  simulate  an 
ovarian  tumor,  and  gastrotomy  has  actually  been  performed  under  these 
circumstances.  The  usual  seat  of  phantom  tumors  is  in  the  abdomen, 
though  they  are  occasionally  seen  in  other  localities. 

Malignant  Tumors. 

The  division  of  tumors  into  malignant  and  non-malignant,  is,  as  has 
been  already  observed,  not  perfectly  satisfactory;  for  some  of  those 
which,  from  their  structure,  we  must  class  as  benignant  growths,  are  in 
their  clinical  characters  almost,  if  not  quite,  as  malignant  as  some  of 
those  to  which  we  apply  the  latter  name.  A  Recurrent  Fibroid  may,  for 
instance,  run  a  more  malignant  course  than  an  Epithelioma,  The  term 
Malignant  Tumor  is  used  by  Paget,  Moore,  Pemberton,  and  other 
writers,  as  synonymous  with  Cancer^  and  Epithelioma  is  by  them  con- 
sidered to  be  merely  a  variety  of  cancerous  disease.  It  is,  however, 
upon  the  whole,  better,  I  think,  to  separate  epithelioma  from  cancer 
(from  which,  indeed,  it  differs  in  a  good  many  points),  though  its  clinical 
characters  are  such  as  to  make  it  convenient  to  retain  it  among  malig- 
nant tumors. 

Cancer  or  Carcinoma. — There  are  two  principal  forms  of  cancer, 
the  hard  or  scirrhous^  and  the  soft  or  medullary — ^the  terms  melanoid^ 
haematoid^  etc.,  being  applicable  to  varieties  of  these,  rather  than  to  dis- 
tinct and  independent  forms  of  cancer.  Hard  and  soft  cancer  may 
coexist  in  the  same  patient,  and  even  in  the  same  tumor;  but  they  are 
not  interchangeable — that  is  to  say,  a  mass  of  scirrhous  tissue  never 
becomes  medullary,  nor  vice  versa. 

1.  Scirrhus,  or  Scirrhous  Cancer,  is  the  most  common  form  of 
cancer,  and  is  more  frequently  seen  in  the  female  breast  than  in  any 
other  locality,  though  it  also  occurs  in  lymphatic  glands,  skin,  muscle, 
and  bone;  in  the  tongue,  tonsils,  intestinal  canal,  lungs,  liver,  eye,  testis, 
ovary,  uterus,  etc.  Scirrhus  is  more  frequent  in  women  than  in  men, 
and  occurs  more  often  in  persons  between  forty-five  and  fifty  years  of 
age,  than  at  any  other  period  of  life;  it  is  rarely  if  ever  seen  in  childhood. 
It  is  usually  supposed  that  the  development  of  scirrhous  cancer  is  in 
some  way  connected  with  the  cessation  of  the  menstrual  flow,  but 


SCIRRHUS,   OR    SCIRRHOUS    CANCER. 


479 


statistics  do  not  support  such  a  view.  Scirrhus  is  sometimes  predisposed 
to  by  inheritance^  and  its  development  is  sometimes  directly  traceable 
to  the  reception  of  an  injury^  or  other  local  cause.  It  appears  to  be 
proportionally  more  common  among  married,  than  among  single  women. 
Scirrhus  usually  occurs  in  persons  who  are  otherwise  health}^,  and  is 
at  first  unattended  with  much  pain;  so  that  it  may  frequently  exist  for 
some  time  before  its  presence  is  discovered. 

Course. — Scirrhus  originates  as  a  small  nodule,  and  grows  with  very 
variable  rapidity  in  different  patients,  or  even  at  different  times  in  the 
same  patient.  Scirrhus  is  infiltrated  among  the  tissues  in  which  it 
occurs,  and  increases  in  size  by  gradually  involving  the  surrounding 
structures.  Even  when  to  the  naked  eye,  and  to  the  touch,  the  parts 
around  a  scirrhous  tumor  appear  quite  healthy,  the  microscope  may 
reveal  the  presence  of  cancer  elements,  so  that  scirrhus  is  said  to  be 
often  surrounded  with  a  halo  of  cancerous  matter. 

In  its  first  stage,  a  scirrhous  tumor  is,  as  has  been  said,  very  small ; 
indeed,  it  sometimes  renders  the  part  in  which  it  occurs  smaller  than 
normal,  by  inducing  contraction  of  the  neighboring  tissue.  Even  in  its 
earliest  stage,  however,  scirrhus  has  usually  its  characteristic  hardness, 
a  peculiarity  which  is  so  marked  as  to  hav^  given  the  disease  its  name. 
As  a  scirrhous  tumor  grows,  it  becomes  painful,  the  pain  commonly 
being  of  a  lancinating,  "electric"  character.  Though  the  growth  is  in 
itself  not  sensitive  to  the  touch,  the  pain  in  the  tumor  is  aggravated  by 
handling.  As  the  scirrhous  mass  in  its  growth  approaches  the  skin,  the 
latter  becomes  adherent,  the  shortening  of  various  subcutaneous  fibres 
giving  a  dimpled  or  pitted^  somewhat  brawny  or  lardaceous,  appearance 
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Section  of  scirrhons  breast,  showing 
retrftctioD  of  the  nipple. 

to  the  part,  and,  in  the  case 
of  the  breast,  inducing  re- 
tmction  of  the  nipple.  At- 
ter  a  time,  M^cera/tow  occurs, 
either  (1)  superficially,  when 
the  adherent  skin,  having 
become  infiltrated  and  con- 
gested, becomes  excoriated 
or  cracked,  a  small,  superficial,  indolent  ulcer  resulting,  or  (2)  as  the 
result  of  disintegration  of  the  cancerous  tissue  at  a  deeper  point,  when 


Scirrhus  of  breast,  in  stage  of  ulceration.   (From  a  patient 
at  the  Episcopal  Hospital.) 
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a  yellowish-gray  mass,  consisting  of  cancerous  debris  with  ill-formed 
pus,  works  its  way,  abscess-like,  to  the  surface,  and  is  evacuated,  leav- 
ing an  excavated  ulcer,  which  constantly  enlarges  as  the  cancer  itself 
grows,  and  continues  to  discharge  an  ichorous  and  offensive  fluid,  which 
often  excoriates  the  neighboring  parts.  The  latter  form  of  ulceration 
has  certain  features,  such  as  elevateld,  knobbed,  and  everted  edges,,  a 
hard  and  nodular  base,  cancerous  walls,  and  a  peculiarly  offensive  dis- 
charge, which,  when  combined,  serve  to  characterize  the  so-called  Can- 
cerous Ulcer,  The  ulceration  of  a  scirrhous  tumor  may  persist  for  a 
long  time,  and  even  cicatrization  may  occasionally  occur,  the  cicatrix 
being  thin,  red  or  livid,  with  an  irregular  surface,  and  much  disposed  to 
reulcerate.  More  commonly  the  ulcer,  as  has  been  said,  constantly  en- 
larges, though  not  so  rapidly  as  the  cancer  itself;  considerable  portions 
of  the  tumor  may  become,  from  time  to  time,  inflamed,  and  slough,  and 
hemorrhage  ma}'  occur  from  the  fungous  granulations,  or  from  the 
ulceration  invading  neighboring  vessels,  until  Anally  the  patient  dies 
exhausted  by  the  profuse  and  fetid  discharge,  pain,  and  loss  of  blood. 

Scirrhus  (which  is  at  first  usually  solitary)  not  only  grows  in  the  lo- 
cality in  which  it  first  occurs,  but  becomes  diffused,  by  multiplication,  in 
other  parts  of  the  body.^   l^e  most  frequent  seat  of  secondary  deposits, 

is  unquestionably  the  lymphatic  vessels  and 
glands  in  the  neighborhood  of  the  original 
f  ^^         -  *..  ^w  tumor;  next,  in  the  tissues  around,  but  not 

i        '    <^;/    V  /^"^''  immediately  connected   with  the  point  of 

jKj^  '    '^*f-j^  '  ;  original  disease;  and  lastly,  in  distant  or- 

mm  ij*:.  i.  gans,  especially  the  liver,  lungs,  and  bones. 

It  is  occasionally  possible  to  trace  the  occur- 
rence of  secondary  cancerous  deposits  to  a 
process  analogous  to  embolism,  but  more 
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often  the  effect  only  is  seen,  without  the 


Secondary  growths  of  scirrhas. 


mode  of  its  production  being  recognizable. 
When  any  of  the  important  internal  vis- 
cera are  affected  by  secondary  cancerous  de- 
posits, a  marked  state  of  constitutional 
depression  is  often  produced,  which  has  re- 
ceived the  name  of  Cancerous  Cachexia;  the 
older  writers,  indeed,  looked  upon  this  ca- 
chexia  as  a  condition  peculiar  to  cancer,  and 
described  it  as  occurring  in  almost  every 
case  of  the  disease.  Sir  Charles  BelPs  vivid  picture,  is  that  usually 
referred  to,  and  the  continued  emaciation,  leaden  hue  of  countenance, 
pinched  features,  and  livid  lips  and  nostrils,  of  which  he  speaks,  are 
undoubtedly  seen  in  cases  of  scirrhus,  but  probably  not  more  often  than 
in  other  exhausting  and  painful  diseases ;  in  fact,  while  cases  of  external 
cancer  often  run  on  to  a  fatal  termination,  without  the  development  of 
any  cachexia  whatever,  the  cachectic  state  which  accompanies  internal 
cancer  is  not,  in  itself,  distinguishable  from  that  seen  in.cases  of  visceral 
disease  of  a  non-cancerous  nature. 

To  complete  the  natural  history  of  scirrhus,  its  duration  must  be 
briefly  referred  to:  a  few  cases  live  ten  or  twelve  years,  or  even  longer, 
and  the  disease  ceasing  to  grow,  and  perhaps  cicatrizing  if  ulcerated,  the 

1  It  is  often  said  that  the  secondary  growths  in  cases  of  scirrhus  are  of  an  eneepha- 
hid  nature,  and  such  is  occasionally  the  fact;  in  most  instances,  however,  the 
secondary  tumors  are,  as  stated  in  the  text,  of  the  same  character  as  the  primary 
growths. 


SCIRRHUS,   OR    SCIRRHOUS    CANCER. 


481 


patient  may  at  last  die  from  some  other  cause.  The  large  majority, 
however  (about  three-fourths),  of  patients  with  scirrhous  tumors,  die 
within  four  years  from  the  time  when  the  growth  is  first  discovered,  and 
the  expectation  of  life^  as  far  as  figures  bear  upon  the  subject,  may  be 
said  to  be  about  two  years  and  a  half — as  many  dying  before  as  after  that 
period.  The  earlier  the  age  at  which  scirrhus  appears,  the  more  rapid, 
usually,  is  its  course. 

Morbid  Anatomy. — When  a  scirrhous  tumor,  in  its  early  stage,  is  cut 
into,  it  is  found  very  hard  and  resisting,  and  the  growth  creaks^  as  it  is 
said,  under  the  knife.  When  laid  open,  both  the  cut  nurfaces  are  usually 
found  to  be  concave^  a  very  significant  feature,  and  one  which,  when 
present,  is  eminently  characteristic  of  scirrhus.  The  section  is  smooth 
and  somewhat  glistening,  bleeds  rather  freely  at  first,  is  of  a  pale 
grayish-white  hue,  sometimes  with  a  slight  purple  tint,  and  is  often 
marked  with  white  or  yellow  lines  and  spots.  The  tumor  appears 
evenly  tough  and  resisting  in  all  directions,  and  has  no  distinct  margin, 
being  evidently  infiltrated  into  the  normal  structures  of  the  part.  By 
scraping  or  pressing  the  tumor,  a  grayish-white,  gruel-like  fluid  can 
iisuallj^  be  obtained,  which  is  diflfusible  in  water,  and  contains  cancer- 
ous matter,  mingled  with  the  softened  tissue  of  the  part,  and  with  the 
exuded  contents  of  the  neighboring  vessels;  this  constitutes  the  so- 
called  cancer-juice^  the  denser  structure  which  remains  being  called  the 
stroma. 

Under  the  microscope,  the  cancer-elements  may  often  be  seen  to  bo 
clearly  infiltrated  among  the  interstices  of  the  normal  tissues  of  the 
part.    The  cancer-elements  themselves 
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dimly  granular,  or  fibrillar  basis-sub- 
Biance^  and  somewhat  cloudy  cells^  of 
variable  size — usually  round  or  oval, 
but  sometimes  angular,  caudate,  fusi- 
form, lanceolate,  etc. — commonly  con- 
taining one,  but  often  two,  large  nuclei, 
and  occasionally  still  more — and  fre- 
quently mingled  with  a  certain  number 
of  free  nuclei.  The  nuclei  themselves 
contain  one,  two,  or  even  more  nucleoli, 
which  are  large,  bright,  and  well  defined. 
The  si^e  of  the  scirrhus  cell  varies  from 
Wars  to  yj^  of  an  inch  in  diameter,  the 
most  usual  size  being  about  j^j^j^  or 
yu\yiy  of  au  luch ;  the  average  length  of 
the  nucleus  is  about  ^y^^  of  an  inch. 

It  is  thus  seen,  that  there  is  no  dis- 
tinctive cancer  cell;  the  nature  of  the 
growth  is  to  be  recognized  by  the  great 
multiplicUy  of  forma  seen  in  the  same  specimen,  and  by  the  fact  that 
the  cells  are  closely  packed  together  in  groups,  without  the  intervention 
of  any  recognizable  intercellular  substance. 

Beside  these,  which  may  be  regarded  as  the  normal  elements  of  scir- 
rhous cancer,  cells  are  often  seen  which  at*e  withered,  or  in  various  stages 
of  degeneration ;  the  cells  may  be  shrivelled,  containing  oil  globules 
and  granular  matter,  or  may  be  completely  disintegrated,  the  nuclei 
being  set  free,  and  appearing  to  be  mingled  with  granular  matter  and 
molecular  debris.  In  addition  to  the  cancerous  elements  themselves,  a 
31 
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mnrthoun  tumor  shows,  ander  the  microscope,  rarioof  ftrDCtrre^  giAz^i3- 
Ur,  mascaUr.  fibrous.  sreoUr,  etc^  which  belong  to  tLe  ti««»e§  ia  w^oh 
the  cancer  happens  to  be  growing,  and  which  are  prucnt  in  xarring 
quantities,  being  least  apparent  when  the  cancer-stnictare  itself  is  most 
abundant. 

The  anatomical  characters  of  scirrhos.  when  occurring  as  a  secocdarj 
deposit.  a«>.  for  iustance,  in  the  lymphatic  glands,  do  not  diJ&r  in  any 
essential  resf^ect  from  those  above  described.  The  surface,  howerer, 
does  not  commonly  become  concave  on  section,  nor  are  the  white  fibrous 
lines  so  well  marked  as  in  the  primary  tumor. 

Hcirrhufi.  in  some  cases,  appears  as  a  spreading,  comparatively  super- 
ficial affection,  rather  than  as  a  tumor:  it  is  thus  met  with  on  the  surface 
of  the  thorax,  jK/metimes  originating  in  the  skin  itself,  at  other  times  in 
tlie  niarrjmar3'  ^land,  or  as  tubercles  in  the  deeper  planes  of  tissue,  but 
always  at  last  involving  both  superficial  and  deep  structures,  and  sur- 
rounding the  chest  with  a  mass  of  cancer,  appropriately  called,  by  the 
French,  cancer  "<?w  cviraj^*?."  The  course  of  this  form  of  sciniius  is 
often  extremely  chronic,  patients  living  in  this  condition  for  over  twenty 
years,  in  spite  of  the  pain  and  occasional  hemorrhages  which  attend  the 
disease  when  ulceration  is  present;  partial  cicatrization  even  sometimes 
occurs,  giving  the  part  somewhat  the  appearance  of  a  serpiginous  chan- 
croid. 

Under  the  name  of  Acute  ScirrhuSj  many  writers  describe  a  form  of 
the  disease,  in  which  the  tumor  is  less  hard  and  more  elastic  than  in 
ordinary  scirrhus,  does  not  appear  concave  on  section,  is  more  succulent, 
has  usually  smaller  cells,  grows  more  rapidly,  and  altogether  runs,  as 
the  name  implies,  a  quicker  course  than  the  average.  Acute  scirrhus 
occurs  at  a  comparatively  early  age,  and  forms  to  a  certain  extent  a 
connecting  link  with  medullary  cancer. 

2.  Medullary  or  Soft  Cancer  (Unoephaloid)  is  so  called  from 
its  often  presenting  a  brain-like  appearance  when  laid  open.  It  occurs 
in  the  uterus  and  other  internal  organs,  in  the  testis,  eye,  bones,  inter- 
muscular spaces,  mammar}'  gland,  lymphatics,  etc.  It  is  rather  more 
frequent  in  women  than  in  men  (though  less  markedly  so  than  is  the 
case  with  scirrhus),  and  may  occur  at  an}'  age,  more  than  one-fourth 
of  the  whole  number  of  cases  of  external  medullar}'  cancer  being  met 
with  in  persons  under  twcntj',  and  nearly  two-thirds  in  those  under 
forty.  The  influence  of  inheritance  is  about  equally  marked  in  medul- 
lary, as  in  scirrhous  cancer,  while  the  proportion  of  cases  in  which  pre- 
vious injury  is  supposed  to  act  as  an  exciting  cause,  is  nearly  twice  as 
great.  The  victims  of  enccphaloid  are  less  often  in  robust  health,  before 
the  appearance  of  the  disease,  than  are  those  affected  with  scirrhus. 

Course, — Medullary  cancer  appears  as  a  mlitary  growth,  except  in  the 
subcutaneous  tisHUc,  where  it  is  often  multiple.  I  had  under  my  charge 
in  the  wards  of  the  Episcopal  Ilospital,  some  years  since,  a  man  fifty-one 
years  old,  who,  beside  a  large  enccphaloid  tumor  of  the  left  shoulder, 
had  smaller  masses  of  the  same  kind  upon  the  neck,  chest,  abdomen, 
back,  arms,  and  thighs.  The  growth  of  medullary  cancer  is  commonly 
very  rapid,  sometimes,  according  to  Paget,  exceeding  a  pound  per  month. 
On  the  other  hand,  cases  are  occasionally  met  with,  in  which  the  growth 
of  medullary  cancer  is  spontaneously  arrested,  the  tumor  remaining 
without  change  for  a  number  of  years.  Medullary  cancer  may  occur, 
like  scirrhus,  as  an  ill-defined  infiltration,  or  as  a  distinct  tumor  invested 
by  a  tolerably  complete  capsule.    It  has  no  tendency  to  draw  in  adja- 
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Fig.  210. 


Medallarj  cancer  in  stage  uf  ulcor&tloD; 
tumor  protrnding. 


cent  parts,  as  scirrhus  docs,  but  distends  and  displaces  them.  Tlie 
Bkin  over  a  medullary  cancer  becomes  thin  and  tense,  and  finally  gives 
way,  just  as  it  would  in  the  case  of  any 
other  rapidly-growing  tumor,  so  that 
the  ulceration  over  a  mass  of  encepha- 
loid,  presents  none  of  the  peculiar  cha- 
racters which  have  been  described  as 
belonging  to  the  "cancerous  ulcer." 
When  ulceration  has  occurred,  how- 
ever, the  cancer,  being  freed  from  the 
restraining  pressure  of  the  skin,  ap- 
pears to  grow  with  increased  rapidity, 
and  soon  protrudes  through  the  open- 
ing— the  exuberant  mass  usually  be- 
coming inflamed,  sloughing,  and  bleed- 
ing, and  constituting  the  bleeding  fun- 
gus, or  Fungus  Haematodes  of  the 
older  writers.  Medullary  cancer  oc- 
curring in  bone,  is  sometimes  attended 
with  a  distinct  pulsation  (see  p.  478). 

The  course  of  medullary  cancer  is 
commonl}'  towards  an  early  death, 
but  occasionally — even  after  ulcerjv- 
tion — large  masses  of  encephaloid 
matter  may  slough  away,  cicatrization  following,  and  thus  leading  to 
at  least  a  temporary  recovery.  Medullary  cancers  sometimes  loither^ 
becoming  shrivelled  and  contracted,  and  finally  temporarily  disappear- 
ing; in  other  cases  they  undergo  fatty  degeneration^  ceasing  to  grow, 
and  becoming  "obsolete."  Usually,  however,  while  this  change  occurs 
in  one  tumor,  others  continue  to  increase.  Calcareous  degeneration  is  a 
rare  occurrence,  and  when  seen,  is  usually  combined  with  the  fatty  change 
above  referred  to.  The  occurrence  of  hemorrhage  and  of  sloughing  in 
medullary  cancer,  has  been  already  mentioned.  More  rarely,  inflamma- 
tion of  such  a  growth  ends  in  suppuration,  and  in  this  way,  too,  tempo- 
rary disappearance  of  the  tumor  may  be  effected. 

Medullar}^,  like  scirrhous  cancer,  tends  to  multiplication  in  various 
parts  of  the  body,  and  there  is  reason  to  believe  that,  in  many  cases,, 
fragments  of  the  primary  growth  are  detached,  and  carried  by  the  general 
circulation  to  remote  organs,  where  they  lodge  and  grow  as  independent 
centres  of  disease.  The  pain  of  medullary  cancer  is  usually  much  less 
than  that  of  scirrhus ;  indeed,  when  pain  is  observed,  it  appears  to  be 
referable  to  the  organ  affected,  rather  than  to  the  diseased  mass  itself* 
The  general  health  fails  in  many  cases  of  medullary  cancer,  more  rapidly 
than  can  be  accounted  for  by  the  amount  of  disease.  The  cachexia  thus 
caused  does  not  appear,  however,  to  be  of  any  specific  constitutional 
nature,  for  it  often  rapidly  disappears  when  the  morbid  growth  is  re- 
moved, the  patient  quickly  regaining  flesh  and  strength.  The  average 
duration  of  medullary  cancer  is  decidedly  less  than  that  of  scirrhus, 
more  than  three-fourths  of  those  affected  dying  within  three  years,  and 
the  expectation  of  life  being,  in  general  terms,  not  more  than  a  year  and 
a  half. 

Morbid  Anatomy Medullary,  or  soft  cancer  is,  as  its  name  implies, 

commonly  a  soft,  compressible  tumor,  giving  a  deceptive  feeling  of  fluc- 
tuation, though  it  is  sometimes  comparatively  firm  and  elastic,  approxi- 
mating in  character  to  the  acute  variety  of  scirrhus.     The  tumor  has  a 
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rounded  or  oval  oiUHiie,  but  is  often   markedly  lobated,  the  lobes 
teiiditjg  tlu-ougli  niuscidar,  fibrous,  or  boijj  interspaces,  to  a  considei 
distance  from  the  position  of  tUi5  principal  mass.     These  outlying  prth 
jections  arc  apt  to  acquire  deep  attacLments,  or  may  surround  and  indole 
important  structures,  such  as  the  carotid  artery,  jugular  vein,  or  phrenic 
nerve.  The  superficial  veins,  over  a  soft  cancer,  are  usuallj^  enlarged 
tortuous. 

When  a  medullary  cancer  is  gurrounded  with  a  capsule,  the  lattefj 
which  h  of  thin  connective  tissue,  often  sends  in  septa,  which  may  ?^p»* 
rate  the  lobes  of  the  tumor,  or,  if  it  be  not  lobated,  nierel}'  traverse  i^ 
stance.  The  capsule  is  vascular,  tense,  and  may  or  mRy  not  be  adhr 
surroundiog  structures.    Witen  cut  into,  the  contained  tumor  pf 
or^  if  very  soft,  oozes  out  like  a  thick  fiuuL     When  laid  open,  a 
lary  cancer  has  commonly  a  lob  a  ted -appearance,  the  various  lobi'-- 
their  investing  septa,  being  often  distorted  by  mutual  coraprcssioD. 
having  the  appearance  of  a  mass  of  cysts  filled  with  intra-cystic  grow: 
The   substance   of  a  medullary  cancer  varies  in  color,  being  usiu 
grayish-white,  but  sometimes  tinted  with  yellow,  pink,  or  violet.    In 
softer  tumors,  it  has  but  little  consistency,  being  friable  or  pulpy, 
softened  brain-matter,  or  grumous  and  shreddy;  while  in  the  firmer  vi 
eties,  it  is  compact  and  resisting,  is  somewhat  glistening  on 
and  occasionally  presents  a  fibrous  appearance.   By  pressing  or  scrapi 
a  medullary  cancer,  a  considerable  quantity  of  a  turbid,  creamy**  cai)< 
juice-'  is  obtained,  which  is  readily  diifusible  in  water — the"stroi 
which  remains  being  in  comparatively  small  amount,  and  appearing 
mentous,  spongy,  and  quite  vascular.     The  structure  of  the  infdtn 
form  of  medullary  cancer  does  not  difter  essentially  from  that  abo'^ 
described. 
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The  microscopic  appearances  of  encephaloid,  are  even  more  varii 
than  those  of  scirrhous  cancer.    The  normal  or  typical  form  of  the  me' 
lary  cancer  corpuscle,  is  a  nucleated  cell,  closely  resembling  that  seca 
ecirrhus,  but  dirtcdng  in  its  mode  of  arrangement — ^the  cells  in  encep' 
loid  being  not  closely  packed  together,  but  loosely  aggregated  in  a  ed 
panitively  soft  or  fluid  basis-substance.     The  following  are  among < 
chief  variations  observed  in  the  corpuscular  structure  of  medullary  cAr 
cers:  (1)  there  may  he  free  nuclei,  with  few  or  no  cells,  scattered  throng'  ' 
I  a  nebulous  or  granular  l>asis-substance:  the  nuclei  are  usually  oval,  jf\^ 
^\o  ^J^^^  of  an  inch  long,  bright,  well  defined,  and  containing  larger"-^ 
often  double  nucleoli;  (2)  large  elongated  or  caudate  Duclei, contain 


^dfai 


OTHER    VARIETIES    OF    CANCER. 


485 


granular  matter,  or  one  or  more  large  nucleoli;  (3)  large  round  or  oval 
nuclei,  i*esembling  lymph  corpuscles,  and  containing  numerous  shining 
granules,  but  no  distinct  nucleoli ;  (4)  very  numerous  elongated  and 
caudated  cancer  cells,  resembling  the  cells  of  the  recurrent  fibroid  tumor, 
and  giving  the  mass  a  fibrous  appearance  on  section ;  (5)  large  round 
cells,  containing  granules,  and  either  no  perceptible  nucleus,  or  one 
which  is  smaller,  and  more  granular,  than  that  of  the  ordinary  cancer 
cell;  and  (6)  multi-nucleated  cells, or  parent  cells  (Fig.  218),  containing 
numerous  smaller  cells.  These  various  forms  of  cancer  corpuscle  may 
simply  float  in  a  turbid  liquid,  which  is  sometimes  called  "cancer- 
serum  ;"  in  other  cases,  this  liquid  is  itself  diflfused  through  the  inter- 
spaces of  a  spongy  basis-substance,  which  may  be  homogeneous,  may 
present  imbedded  nuclei,  or  may  have  a  fibrillated  appearance;  while  in 
other  cases,  again,  there  may  be  a  distinct  framework,  or  skeleton,  of 
delicate  filamentous,  fibro-cellular,  fibrous,  or  even  osseous  structure. 

Still  further  variations  in  appearance  are  caused  by  the  occurrence  of 
fatty  degeneration,  giving  rise  to  yellow,  scrofulous-looking  masses,  or 
by  the  intermingling  of  cartilaginous,  cystic,  or  other  morbid  growths. 

3.  Other  Varieties  of  Cancer. — Of  the  other  forms  of  cancer  men- 
tioned in  the  classification  on  page  460, 1  siiall  say  but  little,  as  they  are 
comparatively  rare,  and  are  indeed  probably  but  modifications  of  those 
already  described. 

Melanoid^  or  Melanotic  Cancer^  is  medullary  cancer,  with  the  super- 
addition  of  black  pigment  in  the  elemental  structure  of  the  growth;  it 
bears  the  same  relation  to  ordinarj'  en- 
cephaloid,  that  the  pigment  or  nielanotic 
aarcoma  does  to  the  other  varieties  of 
that  group  of  tumors  (p.  476),  or  that 
melanoid,  does  to  ordinary  epithelioma. 
Melanotic  cancer  usually  occurs  as  a 
separable  mass,  rather  than  as  an  infil- 
tration, and  its  favorite  localities  are  the 
skin  and  subcutaneous  tissue.  The  pig- 
ment is  commonly  in  the  form  of  granules 
or  molecules,  but  may  occur  in  larger  nu- 
cleus-like corpuscles;  it  corresponds  with 
the  normal  pigment  of  the  choroid  coat 
of  the  eye,  with  that  of  the  rete  rauco- 
8um  in  the  black  races,  and  with  that 
found  in  the  lungs  and  bronchial  glands 
of  old  people.     The  course  and  natural 

history  of  melanotic  cancer,  are  very  much  those  of  encephaloid ;  it  has, 
however,  a  still  greater  tendency  to  spread,  by  multiplication,  in  the 
subcutaneous  tissue,  as  well  as  to  involve  internal  organs.  It  is  pecu- 
liarly apt  to  grow  beneath  pigmentary  cutaneous  moles. 

Heematoid  Cancer  is  simply  cancer  (usually  medullary)  which  con- 
tains clots  of  blood,  the  result  of  interstitial  hemorrhage ;  when  pro- 
truding through  ulcerated  skin,  it  constitutes  the  Fungus  Ilscinatodea  of 
Hey,  Wardrop,  and  others  (Fig.  220). 

Osteoid  Cancer. — "  I  believe,"  saj's  Paget,  "  the  most  probable  view 
of  the  nature  of  osteoid  cancers  would  be  expressed  by  calling  them 
ossified  fibrous  or  medullary  cancers,  and  by  regarding  them  as  illus- 
trating a  calcareous  or  osseous  degeneration." 


Fig.  219. 


Microscopic  appearances  of  melanoid 
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Osteoid  cancer  usually  occurs  in  bone  (particularly  in  the  lower  part 
of  the  femur),  but  is  also  seen  in  the  intermuscular  spaces,  the  lym- 
phatic glands,  etc.  When  met  with  in  bone,  it  may  occupy  either  the 
interior  or  exterior,  or  both,  and  has,  usually',  an  elongated  oval,  or  bi- 


Hsmatold  cancer  of  breait. 

convex  shape,  according  to  the  nature  of  the  bone  in  which  it  occurs ; 
it  has  a  smooth  surface,  is  hard,  nearly  incompressible,  painful,  and 
often  tender  when  touched.  The  bony  part  of  the  tumor  is,  as  it  were, 
infiltrated  into  that  part  which  is  unossified,  and  differs  from  ordinary 
bone  in  being  chalk-like  and  pulverulent,  in  having  small  and  irregular 
bone  corpuscles,  in  containing  no  medulla  (its  interspaces  being  filled 
with  cancer-matter),  and  in  having  an  undue  proportion  of  phosphate 
of  lime.  It  is  extremely  compact  in  its  central  portions,  and  nodulated 
at  its  periphery,  the  nodules  being  often  formed  of  closely-set  lamellfle, 
with  edges  directed  outwards.  The  unossified  part  of  the?  tumor  is  very 
hard,  tough,  and  incompressible,  and,  under  the  microscope,  appears 
homogeneous  (abundant  nuclei  being  made  apparent  by  the  addition  of 
acetic  acid),  or  may  present  fibres  of  various  sizes,  and  variously  ar- 
ranged, mingled  with  ordinary  cancer  cells,  granule-masses,  and  oil 
globules. 

Osteoid  differs  from  other  forms  of  cancer,  in  being  most  frequent 
in  the  male  sex,  and  in  persons  under  thirty  years  of  age;  its  develop- 
ment is  often  traceable  to  a  previous  injury.  The  course  of  osteoid 
cancer  is  rapid  and  painful,  with  multiplication  in  lymphatics  and 
in  distant  parts,  and  early  occurrence  of  constitutional  disturbance  or 
cachexia.  Death  usually  occurs  within  the  first  year  of  the  disease; 
but  two  instances  are  mentioned  by  Paget,  in  which,  after  removal  of 
the  primary  growth,  life  was  prolonged  for  twenty-four  and  twenty-five 
years,  respectively.  When  early  death  occurs,  it  is  due  to  the  develop- 
ment of  secondary  growths,  which  are  sometimes  of  the  nature  of  ordi- 
nary medullary  cancer. 

Villous  Cancer, — Under  this  name  have  been  included  many  inno- 
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cent  growths  which  have  a  villous  or  papillary  structure  (see  page 
.4t5),  as  well  as  a  villous  or  warty  form  of  epithelioma.  The  term  vil- 
lous cancer  may  still,  however,  according  to  Paget,  be  properly  used 
for  certain  growths,  met  with  chiefly  in  the  urinary  bladder,  which  have 
a  stroma  presenting  what  Rokitansky  calls  dendritic  vegetation,  the 
interstices  being  filled  with  the  ordinary  cell-forms  of  medullary  cancer. 

Colloid^  or,  as  it  is  also  called,  Alveolar^  or  Oum  Cancer^  occurs  as  a 
primary  aflTection,  chiefly  in  the  alimentary  canal,  uterus,  mammary  gland, 
and  peritoneum.  It  is  also  met  with  as  a  secondary  growth,  in  the  lym- 
phatic glands,  lungs,  and  other  parts  of  the 
body.  Colloid  cancer  consists  of  a  stroma 
of  more  or  less  delicate  white  fibrous  tissue, 
forming  alveoli  or  cysts  of  various  sizes, 
which  contain  the  colloid  matter.  The  fibres 
of  this  stroma,  under  the  microscope,  often 
exhibit  elongated  nuclei,  and  sometimes 
elastic  fibres  are  mingled  with  them.  The 
colloid  substance  itself  generally  appears 
structureless,  but  contains  corpuscles,  con- 
sisting (according  to  Lebert,  as  quoted'  by 
Paget)  of  (1)  cells,  free,  inclosed  in  mother- 
cells,  or  grouped  like  an  epithelium — 
these  small  cells  (y^Vu  ^^  ^tjVti  ^^  ^^  ^^^h 
in  diameter)  being  granular,  of  irregular 
shape,  and  containing  small  nuclei  if  an}' — 
they  are  probably  ill-formed  cancer  cells ; 
(2)  large  oval,  round,  or  tubular  mother- 
cells,  -^^js  to  Y^ij  of  an  inch  in  diameter, 
sometimes  with  a  lamellar  surface,  and 
containing  one  or  more  nuclei,  with  gran- 
ules, and  sometimes  complete  nucleated 
cells;  and  (3)  large  laminated  spaces,  yj^y  to 
y\y  of  an  inch  in  diameter,  with  elongated 

nuclei  between  the  lamellffi  of  their  walls,  small  nucleated  cells  and 
nuclei  in  their  interspaces,  and  brood-cells  in  their  internal  cavities. 

The  diversity  in  structure  between  colloid  and  other  cancers,  is  attribu- 
ted b}'  Paget,  and,  apparently,  with  good  reason,  to  the  occurrence  of 
colloid  cystic  disease  in  ordinary  encephaloid  growths. 

Colloid  cancer  occurs  as  an  infiltration,  and  sometimes  attains  an 
enormous  size,  particularly  in  the  peritoneum.  Its  course  is  much  the 
same  as,  though  rather  slower  than,  that  of  medullary  cancer. 

Fibrous  Cancer  is  the  name  adopted  by  Paget,  in  the  last  edition  of 
his  classical  lectures  on  Surgical  Pathology,  for  those  rare  cases  of  fibrous 
tumor  which  run  a  malignant  course,  and  which  have  already  been 
referred  to  under  the  name  of  Malignant  Fibroid  (p.  470). 

Nature  of  Canoer. — I  do  not  purpose  to  enter  into  any  discussion 
as  to  the  Nature  and  General  Pathology  of  Cancer,  but  would  refer  the 
reader  for  information  upon  these  topics  to  Mr.  Paget's  lectures,  and  to 
Mr.  Moore's  essay  in  Holmes's  System  of  Surgery,  where  will  be  found 
very  fully  and  ably  set  forth,  the  facts  and  arguments  which  bear  upon 
the  subject.  Mr.  Moore,  as  is  well  known,  was  a  prominent  advocate  of 
the  "local  origin"  theory  of  cancer,  while  Mr.  Paget,  after  mature  re- 
consideration of  the  whole  subject,  adheres  to  the  doctrine  of  a  cancerous 
diathesis.    That  a  local  cause,  traumatic  or  otherwise,  can,  without  any 
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previous  preilispaftition  on  the  patient's  part,  give  rise  to  tlie  fornjatl<« 
of  a  cancer,  it  is  Uanl  to  believe  :  at  the  same  time,  cancer  mayundottbl 
cdly  (from  a  practical  point  of  view)  be  looked  upon  as,  at  first,  alo 
affection — its  early  mainlestations  being  of  a  local  nature,  and  theoal 
applicable  treatment  being  of  a  topical  character;  even  when 
cheatia"  precedes  the  appearance  of  a  cancerous  tumor,  the  removaU 
the  latter  may  relieve,  at  least  temporarily,  the  cachectic  condition. 

Diagnosis  of  Cancer. — The  (fiagnosis  of  cancer,  whether  scirrhus 
encephaloid,ciin  commonly  be  made  by  cai*cfu!ly  observing  the  symptoi 
l^hysieal  and  rational,  which  have  been  described,  and  by  corapaiing  th< 
and  the  history  of  the  case,  with  those  of  the  various  forms  of  non-in&li 
nant  tumor- — thus  arriving  at  a  correct  result  by  a  process  of  exclusu 
Scirrhus  is  most  apt   to   be  confounded  with  a  fibrous,  or  glandi 
tumor,  and  with  the  induration  resulting  from  chronic  inflammati( 
cncephaloid,  with  a  fatty,  cystic,  or  vascular  tumor,  with  chronic  orcold 
abscess,  and  {when  jml sating)  with  aneurism.     In  many  cases,  micm- 
scopic  examination  after  removal,  can  alone  be  relied  upon  to  estsMisli 
the  diagnosis,  and  even  this  will  not  always  afford  certain  iuforma! 
as  to  the  innocence  or  malignancy  of  the  tumon 


tlotaJ 


Prognosis. — The  prognosis  of  cancer  Is  always  unfavorable  :  in  thf 
very  large  majority,  if  not  in  all  cases,  the  disease  will  terminate  in  death 
in  spite  of  treatment,  whicli,  however,  will  otlen  serve  to  prolong  life^and 
to  render  the  condition  of  the  patient  comparatively  comfortable— and 
death,  when  it  does  occur,  comparatively  painless — and  may  even  post- 
pone the  fatal  termination  indefinitely,  the  patient  dying,  without  reli 
of  the  disease,  from  some  intercurrent  atlection. 


Treatment  of  Cancer, — TLie  General  Treatment  of  cancer  consii 
in  the  adoption  of  such  measures  as  may  be  required  to  maintain  ibe 
general  health.  The  diet  should  be  mild  but  nutritious,  and  the  patieut 
should  Ijc  placed  in  the  best  possible  hygienic  conditions*  Tonics,  and 
especially  iron,  may  be  advantageously  administered,  tlie  latter,  accord- 
ing to  Mr.  Muore,  iireleralily  in  comliination  with  chlorine.  Anodyne* 
are  of  great  service,  particularly  in  the  later  stages  of  cancer,  when  the 
greatest  comfort  may  !>e  often  aflbrdcd  to  the  patient  by  the  repeated 
use  of  h^'poderraic  injections  of  morphia. 

The  Local  Trealmefit  may  be  palliative,  or  may  aim  at  eradication  of 
the  disease*  As  a  iKilli'ative  measure,  the  x^art  should  be  protected  ffoffl 
external  irritation,  by  being  covered  with  a  layer  of  cotton-wadding,  or 
with  a  soft  and  welblitting  plaster,  which  may  be  medicated  with  opium 
belladonna,  or  any  other  anod^^nc  that  may  seem  appropriate:  the  appH 
cation  of  a  freezing  mixture,  as  recommended  by  Arnotl,  may  occasion- 
al Ij'  serve  to  retard  the  progress  of  the  disease.  When  ulceration 
present,  the  part  should  be  kept  clean,  and  may  be  dressed  with  a  solutii 
of  the  permanganate  of  potassa,  or  of  carbolic,  or  acetic  acid ;  the  in| 
tion  of  the  latter  acid  into  the  cancerous  mass  itself  has  been  recoi 
mended  by  Dr.  Hroadbent,  under  the  impression  that  it  might  dissoK^ 
the  cancer-cells,  but  the  [dan  has  not  been  found  generally  u^ei'ut.  t' 
hemorrhage  occur  from  the  ulcerated  surface,  it  may  be  checked  byllf'' 
nse  of  the  persulphate  of  iron.  Cofupression^  by  means  of  gum-elasli*' 
pads  or  other  contrivances,  has  been  extensively  used  by  R^camier  »n^ 
others,  and  appears  to  be  sometimes  effective  in  controlling  pain,  lliOtig«f^ 
it  is  extremely  doubtful  if  it  have  any  really  curative  influence. 
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The  Radical  Treatment  of  cancer  consists  in  removal  of  the  morbid 
growth,  by  the  use  of  the  knife,  or  by  the  application  of  caustics.  Caus- 
tics are  onl}'  to  l^e  recommended  in  cases  of  ulcerated  cancer,  in  which, 
from  the  superficial  extent  of  the  disease,  or  from  its  locality,  the  opera- 
tion of  excision  is  contra-indicated.  Various  substances  have  been  used 
as  cauterizing  agents,  such  as  arsenious,  nifric,  or  sulphuric  acid,  the 
caustic  alkalies  (especially  the  "Vienna  paste,"  or  jyotassa  cum  calce)^  and 
mineral  salts,  of  which  the  best  is  probabl}-  the  chloride  of  zinc.  This 
may  be  diluted  with  four  or  five  parts  of  fiour,  and  made  into  a  paste 
with  w&ter  (CanquoMs paste)^  being  then  laid  upon  the  denuded  surface, 
and  allowed  to  remain  from  six  to  twenty-four  hours,  according  to  the 
intensity  of  the  effect  desired  to  be  produced;  a  slough  having  been 
formed,  this  may  be  deeply  incised,  and  the  caustic  reapplied.  Another 
mode  of  using  the  chloride  of  zinc,  is  by  introducing  the  caustic,  in 
the  form  of  arrows,  concentrically  around  the  circumference  of  the 
tumor  (cauterisation  en  Jl^ches),  as  recommended  by  Maisonneuve — or  a 
caustic  solution  may  be  hypodermicall}'  injected,  as  recommended  by  Sir 
J.  Y.  Simpson,  and  more  recently  by  Richet. 

Excis^ion  (or  amputation,  if  this  operation  be  from  the  position  of  the 
cancer  considered  preferable)  is  the  mode  of  treatment  to  be  chosen 
in  any  case  in  which  it  is  practicable.  The  propriety  of  resorting  to 
excision,  in  suitable  cases  of  cancer,  is  shown  by  the  following  circum- 
stances: (1)  it  is  at  least  possible,  if  unlikely,  that  a  permanent  cure 
may  be  obtained;  (2)  if  the  disease  return,  it  will  probably  run  a  more 
chronic,  or,  at  any  rate,  a  not  more  acute  course,  than  if  the  cancer  had 
not  been  removed ;  (3)  the  average  duration  of  life  is  shown  by  statistics 
to  be  increased  by  operation,  from  one  to  two  years  in  the  case  of 
scirrhus,  and  from  four  months  to  a  year  in  the  case  of  encephaloid ; 
(4)  there  is  reason  to  hope  that  if  the  disease  return  after  operation, 
it  will  do  so  in  some  internal  organ,  when  its  course  and  termination 
will  be  comparatively''  painless ;  and  (5)  even  if  the  recurrence  of  the 
cancer  be  inevitable,  a  temporary  interval  of  comfort  and  usefulness  will 
Lave  been  secured  to  the  patient — an  interval  which  in  favorable  cases 
may  extend  to  several  years. 

The  propriety  or  impropriety  of  operating  in  any  particular  case, 
depends  much  upon  the  locality  of  the  cancer,  and  the  age,  general  con- 
dition, etc.,  of  the  patient.  But  in  general  terms  it  may  be  said,  that,  in 
the  case  of  a  primary  growth,  an  operation  is  called  for,  provided  the 
entire  mass  of  diseased  structure  can  be  safely  removed.  Adhesion 
to  either  the  skin  or  subjacent  structures,  ulceration,  or  even  moderate 
lymphatic  complication,  though  unfavorable  features,  are  not  in  them- 
selves contra-indications.  If,  however,  the  disease  be  so  extensive  that 
the  probability  of  its  being  thoroughly  extirpated  is  doubtful,  if  there 
be  multiple  tumors,  if  the  skin  be  widely  infiltrated,  or  if  the  deep- 
seated  lymphatic  glands  be  evidently  involved,  the  operation  can  rarely 
lie  deemed  justifiable.  If,  from  the  age  of  the  patient,  the  size  or  locality 
of  the  tumor,  or  any  other  circumstance,  the  operation  should  be  in 
itself  likely  to  be  attended  with  unusual  danger,  excision  should  not  as 
a  role  be  practised — the  prospective  benefits,  in  such  a  case,  being  insuflH- 
cient  to  counterbalance  the  risks  of  treatment.  Operations  for  rapidly 
growing  cancers  are  less  likely  to  be  attended  with  benefit  than  when 
the  disease  is  chronic,  but  such  cases  are  precisel3'  those  in  which  opera- 
tive interference  is  most  urgently  demanded.  Cases  of  very  chronic  and 
indolent,  atrophic  cancer,  as  it  is  sometimes  called,  may,  indeed,  do  better 
occasionally  without  operation;  but  these  cases  should  be  constantly 
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watched,  and  the  tumor  should  be  removed  on  the  first  manifestation  of 
active  growth.  In  all  other  cases,  if  an  excision  is  to  be  done  at  all,  it 
should  be  done  as  early  as  possible;  not  only  is  the  operation  in  itself 
thus  less  dangerous,  but  the  chances  of  permanent  benefit  are  much 
greater  than  if  the  operation  be  delayed. 

Recurrent  Cancer  may  be  removed  by  operation  under  the  same  cir- 
cumstances which  justify  excision  of  the  primary  growth. 

Epithelioma,  or,  as  it  is  called  by  Paget  and  others.  Epithelial  Can- 
cer^ is  usually  met  with  in,  or  immediately  below  the  skin  or  mucous 
membrane,  and  very  commonly  at  points  where 
Fig.  222.  these  structures  join  each  other,  its  most  fre- 

quent locality  being  the  muco-cutaneous  surface 
of  the  lower  lip.  It  also  occurs  in  the  tongue, 
prepuce,  penis,  scrotum,  labia,  and  nymphae,  and 
more  rarely  at  the  anus,  in  the  buccal  mucous 
membrane  or  upper  lip,  in  the  mucous  linings  of 
the  respiratory,  alimentary-,  and  urino-genitary 
tracts  of  either  sex,  the  skin  of  various  parts, 
the  lymphatic  glands,  bones,  dura  mater,  etc. 
Epithelioma  of  lower  lip.  From  its  primary  scat  it  spreads,  involving  in 
its  growth  any  structures  with  which  it  meets. 
When  it  occurs  as  a  secondary  affection,  it  may  be  in  the  neighborhood 
of  its  original  position,  but  more  often  in  the  proximal  lymphatic  glands. 
It  is  occasionally,  but  rarely,  seen  in  internal  organs,  such  as  the  liver, 
lungs,  and  heart.  Epithelioma  is  most  frequent  in  the  male  sex,  and 
rarely  occurs  before  middle  life,  the  liability  to  its  development  appear- 
ing indeed  to  increase  with  the  advance  of  j^ears.  Inheritance  is  rarely 
traceable  in  this  form  of  disease,  while  a  large  proportion,  probably  a 
majority  of  cases,  appear  to  have  originated  from  an  injury  or  other 
local  cause.  Thus  epithelioma  of  the  lower  lip,  is  often  attributable  to 
the  habit  of  smoking  a  short  pipe ;  in  the  tongue,  the  disease  may  origi- 
nate from  the  irritation  caused  by  an  uneven  tooth ;  in  the  extremities, 
it  is  seen  in  the  seat  of  old  ulcers ;  while  in  the  scrotum  of  chimney- 
sweepers, it  is  produced  by  the  irritating  contact  of  soot.  It  frequently 
occurs  in  the  seat  of  indurated  and  incrusted  warts. 

Course. — Epithelioma  is  usually  single,  and  in  most  cases  runs  its 
course  in  from  eighteen  months  to  three  years.  The  duration  of  the 
disease  varies  a  good  deal  with  its  locality,  cpitheliomata  of  the  tongue 
and  penis  being  commonly  the  most,  and  those  of  the  scrotum  and  lower 
extremities  the  least  rapidly  fatal  examples  of  the  disease.  Ulceration 
occurs  at  an  early  period,  and  gradually  spreads,  involving  the  super- 
ficial, and  sometimes  the  deep,  lymphatic  glands,  and  leading  to  a  fatal 
result  by  inducing  gradual  exhaustion,  without  the  development  of  any 
special  cachexia,  and,  as  a  rule,  without  the  occurrence  of  secondary  de- 
posits in  other  parts. 

Morbid  Anatomy, — Epitheliomata  may  occur  as  superficial^  flaJt^  or 
exuberant  growths^  in  which  case  they  occupy  the  cutaneous  or  mucous 
structures  themselves,  involving  the  papillae  to  a  greater  or  less  degree ; 
or  as  deep-seated^  fiat^  or  rounded  tubercles^  when  they  occupy  only  the 
subcutaneous  or  submucous  tissues.  When  first  seen  by  the  surgeon, 
the  superficial  form  of  epithelioma  may  appear  as  a  warty  excrescence, 
which  soon  undergoes  ulceration,  or  as  a  fissure  or  small  ulcer  covered 
with  a  dry  scab,  and  with  deeply  indurated  base  and  edges.  The  warty 
epithelioma  sometimes  assumes  a  truly  villous  form,  and  has  been  re- 
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garded  as  a  variet}'  of  villous  cancer  (see  page  487).  The  deep  form 
of  epithelioma  (which  is  very  rare)  appears  as  a  round,  firm,  somewhat 
elastic  tumor,  over  which  the  skin  or  mucous  membrane  is  more  or  less 
tightly  stretched,  finally  giving  way,  and  allowing  the  mass  to  protrude. 
Intermediate  varieties  are  more  common,  in  which  both  integument  and 
subjacent  structures  are  simultaneously  involved.  Though,  however, 
the  dififerences  between  these  forms  of  epithelioma  may  be  at  first  well 
marked,  they  usually  soon  disappear,  the  superficial  variety  tending  to 
involve  the  deeper  structures,  while  the  deep  form  of  the  disease  may, 
at  a  late  period,  become  exuberant.  Occasionally  epitheliomata  are 
quite  prominent,  forming  sometimes  even  pedunculated  and  pendulous 
tumors. 

The  epitheliomatous  ulcer ^  whether  originating  as  a  superficial  excori- 
ation or  as  a  fissure,  gradually  tends  to  assume  a  uniform  character. 
It  is  usually  excavated,  oval  or  elongated,  and  with  hard  base  and 
edges.  Its  surface  is  uneven,  nodulated  or  warty,  florid,  and  disposed 
to  bleed;  it  furnishes  an  ichorous 
and  very  offensive  fluid,  which  tends 
to  form  dark-colored  crusts  or  scabs. 
The  general  form  of  the  ulcer  resem- 
bles the  "  cancerous  ulcer"  of  scir- 
rhus ;  the  induration  varies  from  a 
line  to  half  an  inch  or  more  in  thick- 
ness, and  is  due  to  the  infiltration 
of  epitheliomatous  material. 

A  vertical  section  of  an  ordinary 
epithelioma,  shows  at  the  upper  bor- 
der a  scab,  or,  if  this  be  detached,  a 
whitish  slough-like  layer,  consist- 
ing of  loosely  aggregated  epithelial 
BoJes,  which  have  been  detached 
ftom  the  deeper  structures,  and 
which  may  be  readily  removed  by 
washing.  The  main  substance  of 
the  growth  has  commonly  a  some- 
what shining,  grayish-white  hue, 
i»  close-textured,  firm  and  rather 
Mastic,  and  occasionally  presents  a 
rtriped  appearance  due  to  its  papil- 
lary structure.  Squeezing  or  scraping  brings  out  a  curdy,  j'ellowish- 
white  material,  which  resembles  the  comedones  or  sebaceous  contents  of 
htir-foUicles,  and  which,  according  to  Paget,  unlike  "  cancer-juice,"  does 
not  readily  become  equably  diffused  when  mixed  with  water.  This  dis- 
tinction is,  however,  wanting  in  the  case  of  very  soft  epitheliomata. 
Epithelioma  is  infiltrated  into  the  tissue  i» 
which  it  occurs,  and  the  normal  structures 
«m  therefore  often  be  traced  into  the  epithe- 
liomatous mass. 

Under  the  microscope,  the  characteristic 
structures  of  epitheliomata  are  found  to  con- 
sist of  (1)  cellsj  which  are  nucleated,  flattened, 
and  scale-like,  much  resembling  the  ordinary 
epithelial  cells  (whence  the  name  of  the  dis- 
ease), from  jjViy  to  ^^^  (usually  yj^y)  of  an 
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inch  in  diameter,  and  containing  a  few  granules,  and  a  clear,  round  or 
oval,  well-deflned  nucleus  (about  ^^^  of  an  inch  in  diameter),  which  itself 
contains  granules,  but  rarely  a  distinct  nucleolus;  these  cells  assume 
very  various  forms,  being  sometimes  wrinkled,  caudate,  or  elongated, 
sometimes  without  nuclei,  and  sometimes  filled  with  oily  particles,  as  if 
from  fatt}'  degeneration ;  (2)  nuclei^  free  or  imbedded,  most  abundant 
in  the  most  acute  cases,  sometimes  like  the  nuclei  seen  in  the  epithelio- 
matous  cells,  but  sometimes  larger,  with  more  distinct  nucleoli,  and 
much  resembling  the  nuclei  of  scirrhous  or  medullary  cancer  (see  pages 
481  and  484) ;   (3)  brood-cells^  or  cells  containing  nuclei  undergoing 

development  into  nucleated  cells,  the  suc- 
Fig.  225.  cessive  formation  of  one  cell  within   an- 

other sometimes   giving  a  peculiar   lami- 
*   h  k-^^¥^'F^  "■  ^^  /^  ""^r:^       ^^^^  appearance ;  and  (4)  laminated  cap- 
^M^^^^SSM^^^^^^      «wZf8,   weste,  or    epidermic  or  concentric 

globesj  consisting  of  concentric  layers  of 
epithelial  scales,  containing  in  the  central 
space  granular  or  oily  matter,  cells,  or  free 

nuclei,  and  apparently  resulting  from  a 

coacentric  globe,  of  epiiheiiom..        Continuation  of  the  process  of  endogenous 

cell-formation  described  as  giving  a  lami- 
nated appearance  to  the  simpler  brood-cells.  These  nests  or  concentric 
globes  are  met  with  in  other  epidermic  formations,  but  are  better  marked 
in  epitheliomatous  than  in  any  other  structures. 

The  cells  of  epithelioma  above  described,  vary  with  the  nature  of  the 
surface  in  which  the  growth  occurs ;  thus,  while  in  the  lower  lip  they 
resemble  the  cells  of  ordinary  tessellated  epithelium,  in  the  mucous 
membrane  of  the  intestine  they  have  a  cylindriform  appearance.  Very 
rarely,  melanoid  matter  is  mingled  with  the  epitheliomatous  structure, 
constituting  the  melanotic  form  of  the  disease. 

Diagnosis The  diagnosis  of  epithelioma  from  scirrhous  and  medul- 
lary cancer,  ma}'  usually  be  made  by  observing  its  localit}^ — commonly 
a  mucous  or  muco-cutaneous  surface — its  frequent  origin  from  sources 
of  local  irritation,  its  early  and  wide-spreading  ulceration,  and  the  ab- 
sence of  any  tendency  to  involve  distant  organs,  or  to  produce  a  cachectic 
condition.  When  occurring  on  the  fingers,  lips,  or  tongue,  epithelioma 
may  occasionally  be  mistaken  for  a  chancre  in  the  same  situation.  In 
any  case  of  doubt,  the  patient  should  be  submitted  to  antisyphilitic 
treatment,  the  effect  of  which  will  usually  suffice  to  make  the  nature  of 
the  case  apparent. 

Prognosis. — The  prognosis  of  epithelioma,  when  promptly  treated,  is 
much  more  favorable  than  in  the  case  of  other  malignant  tumors.  The 
average  gain  of  life  by  operation  is  about  two  j'cars  and  a  half,  and 
several  authentic  cases  are  on  record,  in  which  no  recurrence  of  the  dis- 
ease was  observed  for  twenty  or  even  thirty  3'ears  after  excision  of  the 
primary  growth.  The  late  Mr.  Collis,  indeed,  went  so  far  as  to  declare 
that  no  recurrence  (in  the  case  of  epithelioma  of  the  lip)  was  to  be  anti- 
cipated, provided  that  excision  was  thorough,  and  that  caustics  had  not 
previously  been  used. 

Treatment, — As  a  rule,  it  may  be  said  that  glandular  complication,  if 
extensive,  should  forbid  operation  in  cases  of  epithelioma.  If,  however, 
the  neighboring  lymphatic  glands  be  enlarged  and  irritated  merely,  with- 
out being  infiltrated,  or  if  the  glands,  though  infiltrated,  can  themselves 
be  removed,  an  operation  may  be  proper,  though,  in  such  a  case,  the 
prognosis  should  always  be  very  guarded.    Constitutional  treatment, 
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»  sach  aa  may  be  required  by  the  general  state  of  the  patient^  is 
defrs  here  ad  in  the  case  of  cancer;  the  only  hope  is  in  coiiipkto 
blioa  of  the  epitheliomatous  mass;   and  this,  to  be  snccessful, 
be  done  at  as  early  a  [>eriod  as  possible.     The  treatment  may 
mhi  of  excision^  strangulation^  or  thi'  use  of  caustics. 

MttcH  are  only  to  be  recommended   when,  from  the  locality  or 

"eitti  fxleut  of  tlje  epithelioma,  the  use  of  the  knife  would  seem  to 

Btra-indicated.     The  best  caustics  arc  probably  the  potassa  cum 

Jcliloride  of  zinc,  and  acid  nitrate  of  mercury* 

Hiion  is  the  mode  of  treatment  to  be  preferred  whenever  it  is  prae- 

The  incisions  should  be  carried  wide  of  the  diseased  structure, 

^be  so  arranged  as  to  allow  of  the  extirpation  of  any  glands 

I  My  be  thought  proper  to  remove.     In  certain  situations,  as  m 

^  nd  or  lower  extremity,  the  extent  of  the  disease  may  be  so  great 

^ render  amputation  a  better  operation  than  simple  excision* 

Straffjulation  may  oeeasioDally  be  required,  if  the  locality  of  the  epi- 

>lionm  Ik*  such  as  to  forbid  excision,  or  if  the  i^art  be  so  vascular  as 

>  cjuAe  fear  of  hemorrhage.     In  such  a  case,  the  part  to  be  removed 

-idated  by  means  of  two  or  more  strong  ligatures^  when  it  will 

i  b«*come  detached  in  the  course  of  a  few  daj^s  ;  while  in  other 

■n  the  tongue,  the  process  introduced  by  Chassai^nac,  and 

! cement  lAnmire,  will  be  preferable.  One  or  more  ecraneur^ 

U  uiied,  the  chain  of  the  instrument  being  passed,  if  necessary, 

Fig.  2S8, 


E«rm««ar, 


Ugh  the  base  of  the  growth  by  means  of  a  needle.    The  screw  should 
!  tloily  worked,  and  the  handle  turned  not  more  than  once  in  tifleeu 
wmdt." 
Rroirrent  Epithelioma  may  be  treated  in  the  same  manner  as  the  pri* 

•growth* 
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irulea  of  universal   application  can  l)e  given  as  to  the  mode  of 
lis:  morbid  growths.     It  may  be  said,  however,  in  general  terms, 
!t  on  (for,  in  the  case  of  an  innocent  growth,  there  should 

I  one)  should  be  in  tbe  direction  of  the  long  axis  of  the 
^  or,  and  should  correspond  as  far  as  possible  with  the  natural  folds 
^Ihc  jyjirt.     In  the  case  of  non-malignant  tumors,  no  skin  need  be 
■"t>Tecl^  unless  the  growth  be  very  large;  but  if  the 
t>t  be  malignant,  it  will  usually  be  necessary  to  re- 
^^^  a  portion  of  the  cutaneous  invet^tment,  whether  it 
'  ^  W  not  ulcerated,  and  the  incisions  in  this  case 
^y  W  elliptical  (Fig*  iJ27),  or  in  the  form  of  a  double 

*r  liHi  Imior  be  encapsulated,  it  should  be  removed,  if  possible,  by 
itioii,  tbe  linger  and  handle  of  the  knife  being  used  in  the  deeper 
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parts,  instead  of  the  cutting  edge  of   the  instrament:    when   it  is 
necessary  to  resort  to  dissection,  the  growth  should  be  loosened  first 
at  the  part  at  which  its  main  vessels  enter,  so  that  if 
Fig.  2d8.  these  are  cat,  they  may  be  secured  once  for  all.     In 

removing  a  non-malignant  growth,  the  knife  should  be 
kept  close  to  the  tumor,  so  as  to  avoid  wounding  the 
important  structures  to  which  it  may  be  attached,  but 
if  the  growth  be  malignant^  the  surgeon  should  keep 
wide  of  it,  in  all  his  manipulations,  so  that  no  portion 
may  be  allowed  to  remain.  If  possible,  a  tumor  should 
never  be  cut  into  until  it  is  removed :  neglect  of  this 
precaution  may  lead  to  hemorrhage  (for  the  tumor  itself 
may  be  very  vascular),  and  if  it  be  a  malignant  growth, 
particles  may  escape  from  it,  which  will  act  as  germs  in 
promoting  the  recurrence  of  the  disease.  If  the  tumor  be  of  moderate 
size,  the  first  incision  should  be  made  sufficiently  free  to  allow  removal 
of  the  whole  mass :  in  the  case,  however,  of  a  very  large  tumor,  it  is  well 
to  expose  only  a  portion  of  it  at  first,  enlarging  the  wound  at  a  later 
stage  of  the  operation  when  necessary ;  the  loss  of  blood  will  thus  be 
less,  than  if  the  whole  incision  had  been  made  at  the  beginning. 

If,  when  a  tumor  is  exposed,  it  be  found  that  its  deep  attachment 
cannot  be  safely  interfered  with,  the  best  thing  left  for  the  surgeon  to 
do  is  to  strangulate  the  base  of  the  growth  with  strong  ligatures,  and 
cut  off  the  remainder:  no  operation,  however,  should  be  undertaken, 
unless  it  appear  that  the  whole  tumor  can  be  safely  extirpated. 

After  the  excision  of  a  tumor,  the  surgeon  should  carefully  explore 
with  his  finger  the  whole  surface  of  the  wound,  so  as  to  make  sure  that 
no  portion  of  the  growth  has  been  allowed  to  remain ;  this  is  particularly 
important  in  dealing  with  a  malignant  tumor,  and,  in  such  a  case,  any 
suspicious  structures  that  cannot  be  removed,  may  be  touched  with  the 
actual  cautery,  or  with  a  solution  of  \5hl0ride  of  zinc.  The  lips  of  the 
wound  may  th^n  be  approximated  with  a  few  points  of  suture  and  adhe- 
sive strips,  and  lightly  dressed  with  a  strip  of  lint  dipped  in  olive  oil, 
or  any  other  simple  application  that  may  seem  appropriate.  If  the 
cavity  left  by  the  removal  of  the  tumor  be  large,  the  whole  should  be 
supported  with  a  compress  and  bandage,  to  prevent  oozing,  or  accumu- 
lation of  pus. 


CHAPTER   XXYII. 

SURGICAL  DISEASES  OF  THE  SKIN,  AREOLAR  TISSUE,  LYM- 
PHATIC8,  MUSCLES,  TENDONS,  AND  BURS^. 

Diseases  of  the  Skin  and  its  Appendages. 

The  consideration  of  the  ordinary  cutaneous  affections,  which  are 
commonly  spoken  of  as  "«tin  c?t«ea8e«,"  does  not  properly  come  within 
the  scoi^e  of  this  work;  but  there  are  certain  morbid  conditions  of  the 
skin  and  its  appendages,  which  require  surgical  manipulations  in  their 
treatment,  and  which  may,  therefore,  be  here  appropriately  referred  to. 
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Verruo8B  or  Warts. — ^Warts  consist  of  hypertrophied  cutaneous 
papillae,  which  may  project,  each  papilla  by  itself,  or,  as  is  more  usual, 
ensheathed  by  a  common  investment  of  thickened  scaly  epithelium. 
Anatomically,  they  belong  to  the  papillary  variety  of  tumor.  The  sim- 
ple warts  which  appear  upon  the  hands  and  face,  come  without  any  ap- 
parent cause,  and  often  disappear  spontaneously.  In  other  cases,  they 
remain  permanently,  becoming  of  a  dark  color,  and  occasionally  form- 
ing a  nidus  for  epitheliomatous 


formations.  The  treatment  con- 
sists in  the  application  of  nitrate 
of  silver  in  substance,  nitric  or 
chromic  acid,  or  the  muriated 
tincture  of  iron — or  in  ligation  or 
excision,  if  the  wart  be  peduncu- 
lated. Warts  occasionally  have 
a  moist,  muco-cutaneous  cover- 


Fig.  229. 


mg, 


and  are  irritable  and  dis- 


1 


posed  to  bleed ;  the  glycerate  of 

tannic  acid  will  often  be  found  a 

useful  application  in  this  form  of 

the  disease.    Warts  not  unfre- 

qnently  occur  upon  the  muco- 

cntnueous  surfaces  of  the  anus, 

or  of  the  genital  organs  in  either 

sex,  and  in  the  latter  situation 

arc  often  spoken  of  as  venereal 

warts  or  vegetations:   they  are 

not,  however,  necessarily  of  a 

venereal  origin,  but  ma}'  be  pro- 
duced simply  by  the  irritation  of 

frequent  sexual  intercourse,  or 

may  even  result  from  the  accu- 
mulation of  smegma  and  want  of 

personal  cleanliness.  They  are 
particularly  apt  to  occur  in  per- 
sons with  congenital  phimosis. 
The  treatment  consists  in  the 
application  of  nitric  or  chromic 
acid,  or  powdered  calomel,  or  in 
paring  or  snipping  off  the  growths  with  a  sharp  knife  or  scissors,  and 
canterizing  the  surface  from  which  they  spring.  Warts  of  the  genera- 
tive organs,  and  occasionall}'  those  of  the  hand,  appear  to  be  communi- 
cable by  contact. 

Gems  are  local  indurations  and  hypertrophies,  usually  confined  to 
the  cuticle,  but  occasionally  involving  the  papillse  of  the  true  shin. 
Corns  result  from  intermittent  pressure,  as  from  wearing  badly-fitting 
hoots,  and  are  chiefiy  seen  on  the  feet,  but  occasionally  on  the  hands, 
^ees,  elbows,  and,  according  to  Hulke,  even  on  the  tongue.  Hard 
Oorns  are  such  as  form  upon  exposed  surfaces,  as  on  the  edge  of  the 
^oot,and  are  consequently  dry  and  indurated,  while  Soft  Corns  are  such 
w  occur  in  situations  where  they  are  kept  moist,  as  between  the  toes, 
where  they  assume  a  spong^^,  mucous  appearance,  not  unlike  the  mucous 
pofch  of  syphilis.  Bursse  are  occasionally  developed  beneath  both 
varieties  of  the  affection.    Soft  corns  are  usually  more  irritable  than  the 
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hard,  but  c^ithcr  may  be  very  painful  if  inflamed,  the  PfipiUary  Corn, 
which  occurs  priiicipallj  on  the  sole  of  the  fuot,  causing,  probably, mor« 
acute  sutl^ring  than  any  other  variety. 

The  trenhnent  rtf  hard  corns  consists  in  relieving  the  part  from  pres- 
sure by  the  tiae  of  suitable  shoes  or  the  application  of  a  perfomeA 
plaster,  in  siiaving  off  the  surface  of  the  corn  and  applying  the  »olid 
stick  of  nitrate  of  silver  to  its  base,  or  in  excising  the  centre  of  ihe 
indurated  part  with  a  sharp  knife  or  scissors,  after  the  whole  bas  be^n 
softened  b}'   the  use  of  a  warm   water-dressing.     Soft  corns  ii 
dusted  with  powdered  oxide  of  zinc,  or  touched  with  nitrate  of  fcil 
glacial  acetic  acid,  the  toes  being  kept  apart  by  the  interpositimi  of 
scraped  Hnt  or  raw  cotton.     Suppuration  occurring  beneath  a  com^ 
requires  poulticing  and  the  evacuation  of  the  pus,  alter  shaving  doma- 
the  part  with  the  poiut  of  a  sharp  lancet. 

Onychia  is  an  affection  of  the  matrix  of  the  nails,  of  which  we  mij^ 
recognize  two  varieties,  the  simple  and  the  malignant* 

Simple  Onijchia^  or,  as  it  is  vulgarly  called,  ^^  run-around"  coasii 
in  an  inflamed  condition  of  the  matrix  of  the  nail,  usually  resdtii 
from  slight  injury,  and  attended  with  suppuration  and  loosening  of 
naiU  which  becomes  sliri veiled  and  discolored,  and  is  eventually 
off— the  new  nail  which  forms,  being  commonly  tluckened  and  distortdU- 
This  affection  occurs  chiefly  in  the  hand,  and  is  almost  exclusively  coft — 
lined  to  children.     The  frf^af merit  consists  in  the  use  of  poultices,  oc^ 
water-dressing,  until  the  nail  has  separated.     The  growth  of  the  oei^' 
nail  ma}^  sometimes  be  advantageously  regulated,  as  advised  by  Erich§ea^ 
by  the  application  of  a  layer  of  wax. 

Malignant  Onychia  results  from  injuries  occurring  to  persons  m  w^ 
depressed  constitutional  condition,  and  is  usually  seen  in  the  thumb ox" 
forefinger,  or  in  the  great  toe,  where  it  sometimes  receives  the  nAmeoC" 
toe-nail  ulcer*  It  consists  in  an  unhealthy  form  of  ulceration  m  th^ 
matrix  of  the  nail,  which  becomes  brown  or  black,  and  is  thrown  off,  ifii^ 


Fig,  230. 


Fig,  281. 


iJaligcAnt  oDychia. 


T\te  QkU  ulcor. 


place  being  occupied  by  fungous  granulations.    The  disease  has  littlf  oc 
no  tendency  to  a  spontaneous  cure,  and  sometimes  leads  to  necrnsiA'i 
the  ungual  phalanx.     The  treatment  consists  in  avulsion  of  any  portio<^ 
of  the  nail  which  remains,  and  thorough  cauterization  of  the  matrix  iritfc^ 
solid  nitrate  ofj^ilver — a  simple  dressing,  such  us  lime-water,  being  f^^^[ 
wards  applied.     T.  Smith,  following  Abernethy,  recommends  the^ippl*' 
cation    of  dilute    Fowler's   solution.     Syphilitic  Orxychia   has  already 
been  referred  to  at  page  44G  \  it  ret|uires  the  application  of  black  ^^ 
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yellow  wash,  with  the  use  of  suitable  antisyphilitic  remedies.  Ampvla- 
Hon  may  be  required,  if  necrosis  occur  in  a  neglected  case  of  onychia 
maligna. 

Ingrowing  Toe-Nail  is  an  affection  almost  exclusively  confined  to 
the  outer  side  of  the  great  toe ;  it  results  from  wearing  narrow  shoes, 
which  compress  the  foot,  and  cause  the  soft  part  of  the  toe  to  overlap 
its  nail,  giving  rise  to  an  ulcer  which  is  painful  and  persistent.  A  cure 
may  be  sometimes  effected  by  dusting  the  ulcer  with  oxide  of  zinc,  or 
interposing  a  little  lint,  or  a  strip  of  adhesive  plaster,  between  the  nail 
and  the  inflamed  part  of  the  toe ;  but  in  many  cases  it  will  be  necessary 
to  remove  a  portion,  or  the  whole,  of  the  nail.  This  may  be  done  (the 
patient  being  etherized)  by  thrusting  one  blade  of  a  pair  of  sharp- 
pointed  scissors  beneath  the  nail  up  to  its  root,  when  the  whole  nail 
may  be  divided  at  a  single  stroke ;  the  segment  to  be  removed  is  then 
grasped  with  forceps,  and  torn  away  from  the  matrix,  this  process  being 
repeated  on  the  other  side,  if  necessary,  and  the  part  then  simply  dressed 
with  wet  lint.  A  new  nail  grows,  which  is  usually  straight  and  well 
formed.  The  shoe  must,  of  course,  be  so  arranged  as  to  free  the  part 
from  pressure. 

Hypertrophy  of  a  Toe-Nall,  usually  of  that  of  the  great  toe,  is 
occasionally  met  with,  the  laminae  of  the  nail  becoming  distorted,  and 
constituting  a  horn-like  protuberance,  which  may 
grow  80  large  as  to  interfere  with  walking.    The  Fig.  232. 

treatment  consists  in  avulsion  of  the  nail,  which 
operation  usually  effects  a  permanent  cure. 

Keloid  or  Cheloid  (of  Alibert)  is  an  affec- 
^Axm  met  with  chiefly,  if  not  exclusively,  in  the  scars 
produced  by  burns  or  by  wounds,  and  especially 
in  those  produced  by  flogging,  and  is  to  be  distin- 
gaished  from  the  disease  known  as  Morphsea  or 
fi^e  Keloid  of  Addison  (true  keloid)^  which  occurs 
in  healthy  skins,  where  it  produces  a  scar-like  ap- 
pcwance.  The  former  appears  in  the  shape  of  smsdl  Hypertrophy  of  toe-nau. 
Md  shming,  indurated  elevations,  of  a  dusky  red 
color,  which  extend,  sending  out,  as  it  were,  claw-like  processes,  and  are 
Attended  during  their  growth  by  great  itching  and  considerable  pain. 
Ib  their  structure  they  correspond  with  the  fibro^ellular  outgrowths 
described  in  the  last  chapter.  The  Keloid  of  Addison  begins  as  a  "white 
pttchor  opacity"  of  the  skin,  surrounded  by  a  zone  of  redness,  gradually 
spreading  and  inducing  contraction  of  fasciae  and  tendons,  and  giving 
»**  hide-bound"  character  to  the  part  affected.*  The  treatment  of  either 
form  of  keloid  is  very  unsatisfactory.  Extirpation  with  the  knife  has 
^n  tried,  but  the  disease  almost  invariably  recurs.  Dr.  Addison  de- 
rived advantage  from  the  use  of  iodine,  both  internally  and  externally, 
ia  one  case  of  the  variety  of  the  disease  known  by  his  name. 

Warty  Tumors  of  Cieatrioes. — Under  the  name  of  Warty  Tumor ^ 
otWarty  Ulcer  of  Cicatrices,  an  affection  somewhat  resembling  the  keloid 

*  Addison,  in  Med.-Chir.  Transactions,  vol.  xxxvii.,  pp.  27-47.  According  to 
J.  Collins  Warren,  of  Boston,  the  two  forms  of  keloid  cannot  be  distinguished  by 
their  anatomical  features. 
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of  Alibert,  has  been  described  by  Caesar  Hawkins.^  Some  of  these  warty 
ulcers  are  non-raaligDant,  being  of  a  fibro-cellular  character,  bat  others 
are  really  epitheliomata  of  a  papillary  form.  When  occurring  over  the 
anterior  surface  of  the  tibia,  as  in  the  so-called  "  Warty  Ulcer  of  Marjolin^" 
they  are  very  often  complicated  by  a  carious  condition  of  the  bone.    The 

treatment  consists  in  excision  or  am- 
Fig.  233.  putation,  according  to  the  size  and 

locality  of  the  affection;  the  opera- 
tion, even  when  the  disease  is  epi- 
theliomatous,  often  resulting  in  an 
apparently  permanent  cure.  Recov- 
ery may,  according  to  Collis,  be  some- 
times obtained  in  the  early  stage,  by 
the  application  of  bismuth,  or  of  ice. 

iai!«nantw»rty  nicer  of  the  leg.  Rodent  Uloer. — This  affcction, 

which  is  also  known  as  Jacobus* 
Ulcer ^  is  most  often  seen  in  the  eyelids,  cheeks,  upper  lip,  nose,  or  scalp, 
but  may  also  occur  in  other  parts  of  the  bod}-.  It  is  a  disease  of  late 
adult  life,  and  commonly  originates  in  some  tubercle  or  mole,  which  may 
have  existed  for  many  years.  It  is  usually  single,  at  first  rounded,  but 
becQming  irregular  as  it  spreads,  with  indurated  base  and  edge,  and  a 
somewhat  abrupt,  and  but  slightly  elevated  border;  it  very  rarely  assumes 
the  character  of  a  tumor.  The  ulcerated  surface  is  smooth,  gloss}',  and 
dry,  and  of  a  reddish-yellow  color.  The  progress  of  the  disease,  though 
extremely  indolent  and  chronic,  is  never  spontaneously  arrested,  though 
partial  cicatrization  ma}'  sometimes  occur.  The  rodent  ulcer  produces 
frightful  ravages,  exposing  the  orbit,  nasal  cavities,  pharynx,  or  even 
the  brain,  and  thus  ultimately  causing  death — though  the  local  character 
of  the  affection  is  strictly  maintained  to  the  last,  the  lymphatics  and 
distant  organs  never  becoming  involved.  The  microscopic  characters 
of  the  rodent  ulcer  are,  according  to  Paget,  simply  those  observed 

in    ordinary    granulations ; 
Fig.  234.  Collis    classes    the  disease 

among  myeloid  or  fibro-plas- 
tic  growths,  while  Moore, 
on  Uie  other  hand,  looks 
upon  it  as  a  form  of  cancer. 
The  treatment  consists  in 
complete  extirpation,  which 
is  best  accomplished,  when 
possible,  with  the  knife.  If, 
however,  excision  be  contra- 
indicated  by  the  size  or  lo- 
cality of  the  ulcer,  or  the 
age  of  the  patient,  caustics 
may  be  employed,  the  Vi- 
enna, or  Canquoin's  paste, 
or  nitric  acid,  or  acid  nitrate  of  mercury,  being  respectively  preferred, 
according  to  the  deep  or  superficial  character  of  the  affection. 

liUpus. — Under  this  name  are  commonly  included  two  affections, 

»  Med.-Chir.  Trans.,  vol.  xix.,pp.  l»-34. 

*  Bee  Dr.  Jacob's  paper  in  Dublin  Hosp,  Report*^  vol.  iv.,  pp.  232-239. 


Rodent  nicer. 
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wtr!  '^  . — ...  }yQ  described  as  Lupus  Non-exedens^  or  Simple  Litpus^  and 
I  rn»^  or  CIcerating  Lupus. 

Lup^c^  ^yofi-exedens  a[i[yctirB  as  a  red  patch  ob  the  skin  (usaally  of 
tbt  face),  attended  with  brawny  desquamation,  and  sometimes  accom- 
pioied  with  indolent  tubercles.  It  runs  a  very  chronic  course,  and  pro- 
duces inconvenience  merely  by  the  deformity  and  scar-like  contraction 
ti^  wbicti  it  gives  rise.  It  is  usually  seen  in  persons  of  a  scrofulous  dia* 
thems.  The  treatment  consists  in  the  administrntion  of  tonics,  especially 
of  cod-liver  oil,  with  arsenic,  and  in  the  local  use  of  a  solution  of  nitrate 
of  Mirer,  gn  x-xx  to  f5j* 

Luj»u*  ExcdenB^  Ulcerated  lAtpus^  or  Lupous  Ulcer ^  is  usually  seated 
oil  t i,.  ti,>  o|.  aJae  of  the  noae,  but  sometimes  on  the  upper  lip,  or  in  other 
*  iid  is  chiefly  seen  in  young  persons.     It  begins  as  one  or 


Pig.  235. 


lun,.  jMiUM^  papules,  or  tubercles, 

wbich  aoou  ulcerate  and  coalesce. 

Tlttj  iupouii  nicer  may  be  super- 

^tml^mhtii  it  appears  as  a  fungous, 

^'  !i ted  surface,  with  pro- 

*'  ;targranulations,which 

**  ibbed  over  by  the  dry- 

*'  -  i  .^charge,  and  are  some- 

liuie*  irntable,  though  seldom  dis- 

*«*^  to  bleed.     The   ulceration 

£J*ftWsics  under   the  scabs,  and 

™  Aflbetion  is  liable,  at  any  mo- 

^'^U  to  assume  the  deep^  or  pfia- 

S^^mic  form,  which  was  known  to 

Welder  writers  as  noh'-me-fanfjere, 

*^^  i^^MigiHliiinic  lupous  ulcer  is  a 

^''^   painful    affection,    attended 

**  e>Wl  destruction  of  tissue, 

^*»  «oc!oiii|MUiied  with  a  fetid  dis- 

?'*^'     Under  its  influence,  tUe 

^^^r  peirt  of  the  nuse  may  melt 

V*  a^  it  were,  in  the  course  of 

^^  Weeks,  and  it  is  to  be  ob- 

f^l^^i   that  when   the  ulcer  has 

|^2£!f^  ^^®  *^^^^  ^^  ^^®  ^^^  ^^  ^^^  ^»^'<^!  »^  '^^y  become  at  least  tempo- 

«tTe«ted.     The  affection  rarely  proves  fatal  by  itself,  and  cicatri- 

t&sj  occur,  adding  to  the  deformity  caused  by  the  disease,  b}* 

contraction  and  distortion  of  neighboring  parts.     The  treat* 

the  snperflcial  form  consists  in  the  administration  of  arsenic 

liror  oiU  and  in  the  local  use  of  a  solution  of  nitrate  of  silver, 

vure  of  iodine,  or  dilute  citrine  ointment.     The  phagedfenic 

..ires  the  application  of  caustics,  or  of  the  actual  or  electric 

■^>'»tagcther  with  the  constitutional  treatment  already  recommended, 

ion  may  be  resorted  to  in  certain  situations,  as  the  up]>er  lip,  the 

Utt    1  '^^  gap  l»cing  closed  by  a  plastic  operation,  if  necessary*     Lupus, 

|J?^^<^aied  with  a  syphilitic  taint,  requires  the  admin  is  ti-at  ion  of  the 

^**  of  potaaifiuD]. 

^^y^J^Qant  Diseases  of  the  Skin. — Both  cancer  and  epithelioma 
m^^^  primarily  in  the  skin,  as  was  mentioned  in  speaking  of  those 
Voni.    The  treatment  cous^ists  in  excision,  or  amputation,  according 
•ixe  and  iituatlon  of  the  malignant  growth. 


PliAgeilffntc  lupoQ*  aleer 
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Diseases  op  thk  Aebolar  Tissue. 

Cellulitis,  or  Tnflamjnatkm  of  the  Areolar  Tissue^  may  be  r/rnrtft- 
scribed  or  diffused:  m  the  former  case  it  gives  rise  to  an  o?)#*y^K, an(» 

in  the  latter  to  </t7 
Fig.  235.  puraiion.     When  n^ 

V.  ^^^.^-^      -^\  upon  an  erysipelatous  lam  t^ 

— ^^    ^  ^-'^'vX         j^  codstitutes  celluiar  vry 
Hijyela8  [see  pp.  383, 39«]. 

Elephantiasis  Ara— ^ 
bum,  or  Arabian  ElephwiU^ — 
asis,  may  be  described  as^^ 
hypertrophy  of  the  skin  aaS- 
subcutaneous  areolar  tissoe^— 
In  its  structure,  it  cortfr— 
sponds  with  the  jlbro^-tlh—^ 
lar  outgrowth H  described  \xm^ 
Chapter  XXVI.  It  is  chiefly^ 
seen  in  the  scrotnm,  and  m^ 
the  lower  extremity,  whcr^ 
it  constitutes  the  atfbclio»^ 
known  as  Barbadoes  Icj:— 
Its  appearances  are  well, 
shown  in  the  annexed  cuts- 
(Fig.  23G),  from  a  papet— 
by  Br*  Isaac  Smith,  Jr.,  i\wi 
Fall  River.  Mass-  This  fori 
of  elephantiasis  is  closelj 
analogous  to  the  affeetioDg 
known  by  modern  pathologists  as  Sclerema  or  Scleroderma^  as  well  as 
to  the  curious  growth  described  by  Mott  as  ^''Pachydermatocele.'''  The 
treatment  consists  in  the  nse  of  pressure,  ligation  of  the  main  artery  o 
the  part,  excision,  or  amputation,  according  to  the  circumstances  of  lb* 
particular  case  (see  page  467). 

Diseases  of  the  Lymphatic  System. 

Angeioleucitis  or  liymphangeitis  (Infiammation  of  the  Lp^  — 
phaticYesi^eh^  or  Absorbents)  may  occur  as  an  idiopathic  aflectioa,  ft^^** 
complication  of  erysipelas,  or  as  the  result  of  the  irritation  produc^cA 
by  a  wound,  ulcer,  or  local  iuflammation,  as  in  cases  of  gonorrhoea.    It^*' 
occurrence  is  tisually  ]>receded  or  accompanied  by  marked  constituliona  ^ 
disturbance,  rigors,  and  febrile  reaction.     If  the  inflamed  lyrophaticfi  l>i^^ 
enpcriicial,  their  course  will  be  marked  by  a  number  of  fine  lines,  wliict*^ 
soon  coalesce  into  a  band  about  an  inch  wide,  of  a  vivid  red  cohr,  xwu 
ning  from  the  point  at  which  the  disease  originates,  to  or  beyotid  0'*^' 
nearest  lymphatic  glands,  which  are  always  themselves  inflamed.    Tht^ 
Hne  of  the  absorbents  is  somewhat  doughy,  and  not  very  tender,  an<^- 
the  limb  is  usuall}'  swollen  and  often  erythematous.     If  the  inflatow*-^' 
tion  affect  only  the  deep  lymidmtics,  the  affection  of  the  glands  mjfi^ 
alone  be  perceptible.     Bcitohdion  usually  occurs  in  the  course  of  a  wct^^ 
or  ten  days,  though  suppuration  ol\en  takes  place  in  the  glands,  a«^* 
sometimes  in  the  lymphatics  themselves;  the  prognosia  is  favoribk*'? 


BlepliacUuiLa  AnbniD  to  tbo  lower  extremUx;  Ba^rba does  leg. 
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though  death  may  occur  from  tlie  supervention  of  erysipelas,  pyaemia, 
or  diffuse  cellulitis.  The  only  disease  with  whic^  angeioleucitis  is  likely 
to  be  confounded  is  phlebitis^  from  which  it  may  be  distinguished  by  ob- 
serving that  the  red  line  in  the  latter  affection  has  a  dusky  hue^  and  gives 
a  peculiar,  cord-like,  and  knotty  sensation  to  the  touch.  The  local  treat- 
ment consists  in  the  application  of  nitrate  of  silver  along  the  line  of 
inflamed  lymphatics,  so  as  to  blacken  without  blistering  the  skin ;  the 
limb  may  then  be  wrapped  in  carded  cotton.  Should  suppuration 
threaten,  poultices  may  be  employed,  and  pus  evacuated  by  early  inci- 
sions. The  constitutional  treatment  consists  in  the  use  of  saline  diapho- 
retics and  anodynes,  with  or  without  stimulants,  according  to  the  general 
condition  of  the  patient.  If  erysipelas  occur,  the  tinct.  ferri  chloridi 
may  be  given  in  combination  with  the  liq.  ammoniae  acetatis. 

Adenitis,  or  Inflammation  of  the  Lymphatic  Glands^  always  accom- 
panies angeioleucitis,  but  may  also  occur  independently,  as  the  result  of 
transmitted  irritation  (as  in  sympathetic  bubo),' or  of  the  absorption  of 
morbid  matter  (as  after  poisoned  wounds,  or  in  chancroidal  bubo),  or  as 
the  result  of  direct  violence,  or  of  over-exertion  in  walking  or  otherwise. 
The  so-called  hubon  d^emhlee  is,  as  already  mentioned  (p.  435),  an 
instance  of  this  form  of  adenitis.  The  symptoms  of  adenitis  are  those 
of  circumscribed,  deep-seated  inflammation  in  general,  terminating  some- 
times in  resolution,  but  more  often  in  suppuration,  or  in  chronic  indu- 
ration and  hypertrophy.  The  treatment  consists  in  the  use  of  blisters, 
nitrate  of  silver,  or  tincture  of  iodine,  applied  around  but  not  over  the 
inflamed  gland,  with  poultices  and  early  incisions  if  suppuration  ensue, 
together  with  the  administration  of  anodyne  diaphoretics  during  the 
acute  stage,  and  tonics,  such  as  cod-liver  oil  and  iron,  especially  in  the 
form  of  the  iodide,  when  the  affection  assumes  a  chronic  form. 

The  lymphatic  glands  are  affected  in  Tuberculosis^  in  Scrofula^  and 
in  Syphilis^  and  are  frequently  the  seat  of  various  morbid  growths,  par- 
ticularly the  adenoid^  and  those  of  a  malignant  nature.  The  treatment 
appropriate  to  these  various  conditions  has  already  been  described  in 
the  chapters  on  the  several  affections  referred  to. 

Varioose  I«yinpliatios. — A  dilated  or  varicose  condition  of  the 
lymphatic  vessels  has  been  occasionally  met  with,  and  may  form  a 
troublesome  complication  in  cases  of  Arabian  Elephantiasis.  By  sponta- 
neous Rupture,  or  accidental  wound,  a  fistulous  opening  maybe  formed, 
through  which  the  lymphatic  fluid  escapes,  constituting  the  disease 
known  as  Lymph orrhea.  The  treatment  consists  in  the  application  of 
caustic,  and  in  the  use  of  pressure. 

Diseases  of  Muscles  and  Tendons. 

Myositis,  or  Inflammation  of  the  Muscular  Tissue^  may  occur  as  a 
primary  affection,  as  the  result  of  injury,  etc.,  or  may  be  secondary^ 
depending  upon  various  lesions  of  other  structures,  especially  of  the 
bones  and  joints.  Its  symptoms  and  treatment  have  already  been  suflS- 
ciently  considered  in  the  chapters  on  Inflammation  in  general. 

Fatty  Degeneration  of  muscle,  is  a  not  infrequent  sequence  of 
inflammation  of  the  muscular  tissue,  conjoined  with  long  disuse,  and 
may  probably  in  some  cases  be  dependent  on  the  latter  cause  alone.  In 
gome  cases,  to  which  the  name  of  interstitial  fatty  degeneration  has  been 
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given,  the  striated  character  of  the  mnscalar  fibre  is  still  preserved,  the 
connecting  tissue  alone  being  replaced  by  oily  matter ;  in  other  cases 
the  change  is  more  complete,  the  whole  muscle  being  converted  into  a 
fatty  and  granular  mass  (necrobiotic^  or  intrinsic  fatty  degeneration).  The 
latter  condition  appears  to  depend  upon  more  complete  disuse  of  the 
muscle  than  the  interstitial  form,  and  is  probably  incurable.  The  treaL- 
ment  of  the  milder  cases  consists  in  endeavoring  to  restoi*e,  or  at  least 
maintain,  the  nutrition  of  the  part,  by  passive  exercise,  frictions,  etc 

Rigid  Contraotion  of  Musoles. — Another  consequence  of  muscu- 
lar inflammation,  especially  in  persons  of  a  gouty  or  rheumatic  tendency, 
is  rigid  contraction  of  the  affected  muscle,  giving  rise  to  deformity,  and 
often  attended  with  much  pain.  This  is  most  often  seen  in  the  sterno- 
cleido-mastoid  and  splenius  muscles,  the  rigid  contraction  of  which 
causes  the  affection  known  as  stiff-  or  wry-neck.  The  pelvic  muscles 
also  often  become  contracted  as  a  consequence  of  hip  disease.  Rigid 
muscular  contraction  may  likewise  result  from  mere  disuse,  from  long- 
continued  spasm,  and  from  paralysis  of  opposing  muscles.  Examples 
of  the  two  latter  conditions  are  seen  in  cases  of  club-foot.  When  rigid 
contraction  persists  for  a  long  time,  it  is  accompanied  by  atrophy  and 
usually  by  fatty  degeneration  of  the  muscular  tissue. 

The  treatment  of  the  inflammatory  form  of  the  affection  consists  in  the 
use  of  stimulating  embrocations,  and  the  administration  of  anodynes, 
colchicum,  iodide  of  potassium,  etc. ;  while  the  more  permanent  cases 
require  the  use  of  elastic  extension,  or  division  of  the  contracted  muscle 
or  its  tendon.  (See  Orthopsedic  Surgery.)  Ricord  and  others  have 
described  a  peculiar  form  of  muscular  contraction  which  is  dependent 
upon  syphilis;  it  is  chiefly  seen  in  the  biceps,  and  yields  readily  to  the 
administration  of  iodide  of  potassium. 

Ossifloation  of  Musole  is  a  rare  affection,  of  which  cases  have  been 
recorded  by  Abernethy  and  Hawkins,  and  which  apparently  depends  on 
the  coincidence  of  muscular  inflammation  with  a  tendency  to  excessive 
bony  deposit.  The  treatment  consists  in  the  repeated  application  of 
blisters,  with  the  internal  use  of  colchicum,  iodide  of  potassium,  etc. 

Tumors  in  Musole. — ^Various  forms  of  tumor  occur  in  muscular 
tissue,  the  most  important  being  of  the  cancerous,  fibrous,  cystic,  and 
vascular  varieties.  Cartilaginous  and  osseous  tumors  are  also  met  with, 
but  are  comparatively  rare.  Hydatids  are  occasionally  found  in  muscle. 
The  treatment  of  these  various  affections  is  to  be  conducted  on  ordinary 
surgical  principles.  Excision  usually  presents  no  particular  difliculties, 
and,  except  in  the  cases  of  malignant  tumor,  may  be  expected  to  effect  a 
permanent  cure.  For  the  cancerous  tumors,  unless  the  case  be  seen  at 
a  very  early  period,  amputation  (if  the  tumor  be  suitably  situated)  offers 
a  better  chance  than  excision,  and  should  in  most  instances  be  preferred. 
If,  however,  the  case  be  seen  at  a  very  early  stage,  an  attempt  should  be 
made  to  preserve  the  limb,  by  extirpating  the  tumor  with  a  wide  margin 
of  healthy  tissue.  If  practicable,  the  plan  suggested  by  Teevan  might 
be  adopted,  of  dissecting  out  the  entire  muscle  in  which  the  malignant 
gi'owth  was  seated. 

Tenosynovitis,  or  Inflammation  of  Tendons  and  their  Sheaths  or 
Thecoe  (Thecifis)^  not  unfrequently  occurs  as  the  result  of  injury,  as 
well  as  in  cases  of  gout  or  rheumatism.    The  disease  is  characterized  by 
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the  appearance  of  a  tender,  puffy  swelling  in  the  course  of  the  affected  ten- 
don, together  with  a  peculiar  sensation  o^fine  crackling  or  dry  crepitation^ 
which  is  best  marked  when  the  disease  has  become  chronic.  The  treatment 
consists  in  rest,  with  the  use  of  stimulating  embrocations  or  blisters. 

Paronyohia  or  Whitlo'W  (Panaris)  consists  in  inflammation  of 
the  flexor  tendons  and  sheaths  of  the  fingers.  In  the  mildest  form  of 
the  disease,  the  theca  is  but  slightly,  if  at  all,  involved,  the  inflammation 
being  chiefly  confined  to  the  dense  subcutaneous  tissue  of  the  pulp  of 
the  finger,  being  in  fact  a  mere  digital  abscess.  In  the  true  paronychia, 
or  tendinous  whitlow^  the  theca  is  principally  affected,  suppuration 
often  extending  in  the  course  of  the  tendon  beneath  the  palmar  fascia 
(giving  rise  to  palmar  abscess)^  or 

even  to  the  forearm,  involving,  per-  Fig.  237. 

haps,  the  remaining  fingers,  and 
causing  extensive  destruction  of 
parts  by  sloughing.  In  the  worst 
form  of  the  disease,  or  felon^  the 
phalangeal  periosteum  is  involved, 
often  leading  to  necrosis  and  exfoli- 
ation of  considerable  portions  of 
bone,  with  destruction  of  neighbor- 
ing articulations.  The  disease  com- 
monly originates  from  some  slight 
puncture  or  other  injury  to  the  ex-  Feion. 

tremity  of  the  finger,  and  is  usually, 

though  not  invariably,  confined  to  the  palmar  surface.  Paronychia  occa- 
sionally occurs  as  an  epidemic,  without  being  traceable  to  any  traumatic 
cause,  and  is  believed  by  Erichsen  to  be  uniformly  of  an  erysipelatous  na- 
ture. The  symptoms  are  those  of  deep-seated  inflammation,  with  intense 
throbbing  pain  and  tenderness,  much  aggravated  by  the  depending  posi- 
tion, and  with  considerable  constitutional  disturbance.*  Though  suppu- 
ration may  occur  pretty  early  in  the  disease,  fluctuation  is  not  very 
apparent,  on  account  of  the  density  of  the  intervening  tissues.  Gan- 
grene is  occasionally,  but  rarely,  met  with. 

The  treatment  consists  in  the  application  of  leeches,  followed  by  poul- 
tices, or  by  soaking  the  hand  in  water  as  hot  as  can  be  borne,  together 
with  the  internal  administration  of  laxatives  and  anodyne  diaphoretics. 
If  relief  do  not  follow  in  the  course  of  twenty- four  hours,  a  deep  incision 
should  be  made  on  one  or  both  sides  of  the  affected  phalanx,  so  as  to 
relieve  tension  and  evacuate  any  pus  that  may  be  present.  The  incision 
should  not  be  made  in  the  centre  of  the  finger,  lest  the  sheath  be  opened, 
when  the  tendon  would  almost  certainly  slough;  nor  too  far  towards  the 
side,  lest  the  digital  artery  be  wounded.  The  incision  should  be  made 
from  above  downwards,  so  that,  if  the  patient  withdraw  his  hand  sud- 
denly, he  may  rather  assist  than  hinder  the  completion  of  the  operation. 
If  suppuration  extend  along  the  sheath  of  the  tendon  towards  the  palm, 
the  surgeon  must  follow  it  up  with  free  incisions,  repeated  as  often 
as  necessary.  The  strength  of  the  patient  must  be,  at  the  same  time, 
sustained  by  the  administration  of  tonics,  concentrated  food,  and  stim- 
ulus. If  necrosis  occur,  the  sequestra  must  be  extracted  as  soon  as 
they  are  loosened — partial  or  complete  amputation  of  a  finger  being 
occasionally  required,  though  excision  of  the  phalangeal  articulations 
may  sometimes  l>e  advantageously  substituted.  By  unremitting  care 
and  attention  on  the  part  of  the  surgeon,  a  hand  may  often  be  preserved 
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which  will  prove  quite  useful,  though  somewhat  stiff  and  deformed;  but 
occasionally  the  destructive  process  continues  in  spite  of  treatment, 
involving  the  wrist,  and  eventually  requiring  removal  of  the  limb. 
During  the  whole  after-treatment  of  a  whitlow,  the  hand  should  be  sup- 
ported on  a  broad  splint,  to  keep  the  parts  at  rest  and  prevent  contrac- 
tion of  the  fingers. 

Some  surgeons  endeavor  to  abort  whitlow  by  the  application  of  blis- 
ters, tincture  of  iodine,  or  nitrate  of  silver ;  the  plan  may  occasionally 
succeed,  but,  if  it  fail,  cannot  but  aggravate  the  affection. 

Oanglion. — A  ganglion  is  a  synovial  cyst,  developed  in  connection 
with  the  sheath  of  a  tendon.  Erichsen  distinguishes  two  varieties,  the 
simple  ganglion,  which  is  found  on  the  tendinous  sheath,  and  the  com- 
pound ganglion,  which  consists  of  a  dilatation  of  the  sheath  itself,  and 
which  often  involves  several  adjacent  tendons.  Ganglia  vary  in  size  from 
a  third  of  an  inch  to  two  or  more  inches  in  diameter,  that  of  the  simple 
ganglion  rarely  exceeding  three-fourths  of  an  inch.    Their  shape  is 

round  or  oval,  and  they  con- 
Fig.  288.  tain  a  clear  fluid,  varying  in 

consistence  from  that  of  se- 
rum to  that  of  honey,  mingled 
sometimes  with  irregularly- 
shaped,  melon-seed-like  bo- 
dies; these  are  formed  of 
a  compact  connective  sub- 
stance, and  appear  to  have 
become  separated  from  the 
lining  wall  of  the  sheath, 
which  is  itself  often  fringed 
and  vascular.  Ganglia  occur 
chiefly  in  connection  with 
the  extensor  tendons  on  the 
back  of  the  hand  or  wrist,  or 
on  the  dorsum  of  the  foot, 
though  they  are  also  seen  in 
the  palm,  extending  beneath 
the  annular  ligament,  or  on 
the  side  or  sole  of  the  foot. 
They  occasion,  in  some  cases, 
a  good  deal  of  pain  by  press- 
ing on  adjacent  nerves,  and 
sometimes  interfere  considerably  with  the  motion  of  the  tendons  on 
which  they  are  seated.  The  presence  of  the  melon-seed-like  bodies  may 
be  recognized  by  the  occurrence  of  a  peculiar  grating  or  creaking  sound 
on  manipulation.  The  trecUment  of  the  smaller  ganglia  may  consist  in 
rupture  by  forcible  compression  with  the  thumbs ;  or  by  a  sudden  blow, 
as  with  a  book ;  or  in  puncture,  and  subsequent  compression.  If  these 
means  fail,  the  interior  of  the  cyst  may  be  scarified,  after  puncture,  with 
the  point  of  a  knife ;  or  iodine  may  be  injected ;  or  a  seton  established. 
Excision  is  attended  with  a  good  deal  of  risk — diffuse  inflammation 
sometimes  ensuing — and  should  therefore  be  employed  with  hesitation. 
For  the  larger  ganglia,  and  especially  those  beneath  the  annular  ligament 
of  the  wrist,  repeated  blisters  may  be  employed,  in  hope  of  inducing  con- 
solidation; or  recourse  may  be  had  to  iodine  injection,  or  to  the  seton.  If 
suppuration  occur,  the  cyst  must  be  opened,  the  melon-seed-like  bodies 
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evacuated,  if  there  be  any  present,  and  the  wound  allowed  to  heal  by 
granulation.  Excision  may  be  required  if  the  ganglion  be  of  large  size 
and  with  semi-solid  contents. 


Diseases  of  Burs^. 

Synovial  bursse  exist  normally  in  certain  situations,  and  may  be  ad- 
ventitiously developed  by  continued  friction  or  pressure  in  other  lo- 
calities. The  most  important  bursfie,  in  a  surgical  point  of  view,  are  that 
between  the  hyoid  bone  and  thyroid  cartilage,  and  those  over  the  acro- 
mion, the  condyles  of  the  humerus,  the  olecranon,  the  styloid  processes  of 
the  radius  and  ulna,  the  tuber  ischii,  the  trochanter  major,  the  anterior 
superior  spinous  process  of  the  ilium,  the  patella,  the  femoral  condyles, 
the  tuberosity  of  the  tibia,  the  malleoli,  the  heel,  and  the  heads  of  the 
first  and  last  metatarsal  bones.  Bursas  are  also  met  with  beneath  the 
deltoid  and  gluteus  maximus,  between  the  point  of  the  scapula  and  the 
edge  of  the  latissimus  dorsi,  and  in  the  popliteal  space. 

Bursitis,  or  Acute  Inflammation  of  a  Synovial  Bursa^  is  most  fre- 
quently seen  in  the  bursa  patellse^  constituting  a  variety  of  the  disease 
ordinarily  known  as  ^^Housemaid's  Knee^^^  from  the  fact  that  wom6n  who 
constantl}*^  kneel  in  scrubbing  are  peculiarly  exposed  to  the  affection. 
Similarly  the  enlargement  of  the  bursa  over  the  olecranon  is  known  as 
^^Miner^s  ElhoxoJ^  Acute  inflammation  of  a  bursa  is  attended  with  much 
pain  and  considerable  constitutional  disturbance.  The  swelling  is  superfi- 
cial, and  in  the  case  of  the  bursa  patellae  above  the  bone — a  diagnostic  point 
of  some  importance,  as  in  infiammation  of  the  joint  the  patella  is  fioated 
up  by  the  articular  effusion.  The  treatment  consists  in  the  enforcement 
of  rest,  with  the  application  of  a  suitable  splint,  a  few  leeches  perhaps, 
evaporating  lotions — or  poultices  and  warm  fomentations,  if  more  agree- 
able to  the  patient — together  with  the  administration  of  anodyne  and 
sedative  diaphoretics.  If  suppuration  occur,  a  free  and  early  opening 
must  be  made,  and  the  case  treated  as  one  of 
abscess.    If  the  incision  be  delayed,  tlie  pus  Fig.  239. 

may  diffuse  itself  somewhat  widely  around  the 
part,  necessitating  numerous  counter-openings. 
Caries  of  the  patella  is  an  occasional  sequence 
of  housemaid's  knee,  requiring  the  use  of  the 
gouge  to  remove  the  diseased  bone.  Sloughing 
of  the  bursa  may  likewise  sometimes  occur,  leav- 
ing a  large  ulcer,  which  slowly  heals  by  granu- 
lation. 


Simple  Enlargement  or  Dropsy  of  a 
Bursa  (Hygroma)  may  result  from  subacute 
infiammation,  or  simply  from  long-continued 
pressure.  This  condition  in  the  bursa  patellae 
constitutes  the  true  housemaid's  knee,  and  some- 
times causes  considerable  inconvenience  by  the 
bulk  of  the  swelling.  The  fluid  in  these  enlarged 
bursae  maybe  of  the  ordinary  synovial  character, 
or  may  be  of  a  darker  hue,  containing  chole- 
stearine  and  disintegrated  blood,  when  it  is  not 
unfrequently  mixed  with  numerous  rice-like  or 
melon-seed-shaped  bodies  such  as  have  been 
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tella,  the  reaolt  of  presiare; 
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described  as  occurring  in  compoand  ganglia,  and  which  appear  to  con- 
aist  of  imperfectly  developed  connective  tissue,  formed  originally  upon 
uie  lining  wall  of  the  bursa,  and  subsequently  separated  by  the  friction 
and  constant  motion  to  which  the  part  is  subjected.  The  treatment  con- 
sists in  the  application  of  discutients,  such  as  iodine  or  blisters;  or  in 
tapping,  followed  by  the  injection  of  iodine;  or  by  the  establishment  of 

Fig.  240. 


Formation  of  setoo  with  trocar  and  canala. 

a  seton — the  thread  being  passed  through  the  canula  as  in  Fig.  240.  If 
the  bursa  contains  the  rice-like  bodies  above  referred  to,  they  must  be 
evacuated  through  a  tolerably  free  incision,  when  the  seton  may  be  passed 
as  before. 

Solid  Enlargement  of  a  Bursa  is  caused  by  the  gradual  deposit 
of  organized  13'mph  in  the  interior  of  the  sac,  previously  filled  with 
fluid,  until  the  whole  or  nearly  the  whole  of  the  cavity  is  obliterated. 
A  bursa,  when  cut  open  under  these  circumstances,  presents  a  laminated 
appearance,  such  as  is  seen  in  a  partially  consolidated  aneurism.  In  some 
cases,  according  to  Erichsen,  the  tumor  is  solid  from  the  first,  fibroid 
matter  being  primarily  deposited  in  the  bui^sa.  The  treatment  consists 
in  the  use  of  sorbefacient  remedies,  or,  if  these  fail,  in  excision — ^taking 
care  not  to  injure  any  neighboring  articulation,  and,  in  the  case  of  the 
bursa  patellae,  not  to  open  the  deep  fascia  which  is  attached  to  that  bone, 
lest  the  structures  of  the  ham  should  become  involved  in  suppuration. 

Bunion. — The  term  bunion  is  applied  to  an  enlarged  bursa  occurring 
in  any  part  of  the  foot,  the  most  usual  seat  of  the  affection  being  at  the 
side  of,  or  below  the  metatarsal  joint  of  the  great  toe.  Bunions  appear 
to  be  caused  by  distortion  of  the  foot  from  wearing  narrow-soled  and 
high-heeled  shoes,  by  which  the  weight  of  the  body  is  thrown  forwards, 
while  the  toes  are  crowded  together.  The  distortion  consists  in  the 
great  toe  being  thrust  outwards  (Fig.  241),  by  which  means  its  meta- 
tarsal joint  becomes  prominent — a  large  corn  usually  forming  over  the 
projection,  and  either  the  normal  bursa  of  the  part,  or  one  adventi- 
tiously developed,  becoming  enlarged  and  painful.  The  bunion  is  liable 
to  repeated  attacks  of  inflammation,  and  suppuration  may  occur,  leading 
perhaps  to  the  formation  of  a  fistulous  ulcer,  accompanied  by  a  carious 
condition  of  the  bone,  and  disorganization  of  the  joint,  constituting  the 
"  perforating  ulcer  of  the  foot"  of  French  writers.  The  treatment  con- 
sists in  the  use  of  poultices  or  fomentations,  followed  by  the  application 
of  nitrate  of  silver,  to  subdue  inflammation,  together  with  means 
adapted  to  restore  the  toe  to  its  proper  place.  This  may  be  best  ac- 
complished by  the  use  of  Bigg's  apparatus  (the  action  of  which  may  be 
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fVom  Fig.  242):  or,  in  marc  severe  cases,  by  dividiug  siibeutaneously 
ihm  exteroal  lateral  ligament  of  the  metatiirso-phalangeal  joint,  or  the 
bttMJoos  of  the  adductor  or  flexor  brevis  poUicia,  In  mild  cases,  it  may 
be  suiflcient  to  protect  the  part  by  the  application  of  two  or  three  thick- 


Fig.  941. 


Fig,  2-^. 


Btttiioa. 


Appftrftine  for  tli«  traftdntOLt  of  bnslfuir 


trfl 


'  soap  plaster,  cut  into  a  horseshoe  form,  as  recommended  by 

find  by  the  adaptation  of  a  loose  and  well-fitting  shoe.     If  the 

Eniioa  cDiitaios  fluid,  and  is  un  in  flamed,  attempts  to  promote  absorp- 

011  mAv  be  made  by  applying  an  ointment  of  the  red  iodide  of  mercury 

(p*i'3j)t  which  is  highly  commended  by  T,  Smith.     If  this  fail,  sub- 

LcitUaeoafl  puncture  and  discission  of  the  sac,  followed  by  the  external 

jlUt  of  iodine,  may  be  tried,  and  is,  according  to  Gross,  as  satisfactory, 

tit  b  eeriainly  a  safer  method,  than  excision,  or  incision  with  cauteri- 

Itttioo.    If  suppuration  occur,  the  bunion  must  be  opened,  and  treated 

[Mtiiabacess*     If  caries  and  articular  disorganisation  follow,  amputa- 

through  the  metatarsal  bone  may  be  required,  »ind  will,  I  ibiuk,  in 

ij^podllon,  usually  be  preferable  to  excision  of  the  joint — though  the 

(Irtkr  operation  has  been  performed  with  good  results  by  Kramer,  Fan- 

,  aAd  several  other  surgeons. 


CHAPTER   XXyill. 

SITROICAL  DISEASES  OF  THE  NERVOUS  8Y8TEAI, 

'^^  Affections  of  the  oervous  system  which  specially  demand  atten- 
*^»»Oin  the  surgeon,  are  Neuritis,  Neuroma,  Neuralgia,  and  Tetanus. 


Neuritis. 

s  or  inflammation  of  a  nerve,  may  occur  as  a  consequence  of 

'fu       '     ^^*  ®^^''  ^^^^  exposure  to  cold^  or  from  wounds  or  other  inju- 

^     ^h«  chief  symptoms  are  paUi,  extending  downwards  in  the  course 
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of  distribution  of  the  nerve  and  aggravated  by  pressure,  with  general 
febrile  disturbance.  The  line  of  the  nerve  is  sometimes  reddened  and 
swollen,  and  there  may  be  spasmodic  jerking  of  the  muscles  of  the  part, 
with  various  reflex  phenomena  manifested  in  other  portions  of  the  bod^'. 
The  pathological  appearances  are  swelling  and  increased  vascularity  of 
the  neurilemma,  with  softening  of  the  nervous  structure  itself.  The 
treatment^  in  the  acute  stage,  consists  in  the  use  of  local  depletion,  with 
anodyne  and  emollient  fomentations,  together  with  laxatives  and  dia- 
phoretics, if  there  be  much  fever.  Hypodermic  injections  of  morphia 
may  be  employed  if  the  pain  be  very  intense.  Colchicum  may  be  used 
in  cases  of  rheumatic  origin,  and  iodide  of  potassium,  quinla,  etc,  with 
counter-irritation,  in  those  of  a  subacute  or  chronic  character. 

Neuroma. 

Neuromata  are  tumors  developed  on  or  between  the  fasciculi  of  a  nerve. 
They  are  usually  fibrous  tumors,  though  a  few  appear  to  belong  to  the 

fibro-cellular  variety,  a  few  also  contain- 
Fig.  348.  ing  cysts.    Billroth,  and  other  modern 

pathologists,  divide  neuromata  into  the 
true  and  faUe^  the  latter  being  the 
fibrous  or  fibro-cellular  growths  com- 
monly found  in  connection  with  the 
nerves,  while  the  former,  or  true  neuro- 
mata, are  '^composed  entirely  of  nerve 
filaments,  especially  of  those  with 
double  contours ;  they  appear  to  come 
only  on  nerves,  and  are  very  rare." 
Billroth  is  disposed  to  regard  the 
"  amy  aline  neuromata"  of  Virchow  as 
really  false  neuromata,  or,  in  other  words, 
as  fibrous  tumors. 
Bectiou  of  a  neuroma;  thrwnerTou.        Neuromata    are    almost  cxclusively 

traaks  terminating  in  it.     The  flbroui  ar-  /x       j    x      ^i  ^  xi.  \ 

rangement.hown.a.ob.erTedbythenaked      COnfincd   tO   the  UCrVCS  of  the  Cercbro- 

«je.  spinal  system,  are  most  common  m  the 

male  sex,  and  grow  slowly,  sometimes 
attaining  a  very  large  size;  they  are  commonly  multiple,  not  less  than 
1200  sometimes  coexisting,  according  to  R.  W.  Smith,  in  the  same 
patient.  A  neuroma  is  movable  transversely,  but  not  longitudinally  on 
the  nerve  upon  which  it  is  developed.  Neuromata  may  arise  sponta- 
neously, or  as  the  result  of  injury;  they  may  occur  in  the  continuity  of 
a  nerve,  or  at  its  cut  extremity,  as  is  seen  in  stumps  after  amputation 
(see  page  106).  They  are  often  but  not  always  painful,  the  pain  being 
usually  of  a  paroxysmal  character,  and  sometimes  excited  only  by  pres- 
sure. In  idiopathic  neuroma,  the  pain  is  referred  almost  exclusively  to 
the  peripheral  distribution  of  the  nerve,  but  in  traumatic  cases,  is  fre- 
quently felt  in  other  parts,  as  a  reflex  phenomenon.  When  present  in 
very  large  numbers,  neuromata  are,  fortunately,  usually  painless.  The 
painful  subcutaneous  tubercle  is  believed  by  many  writers  to  be  a  "  true 
neuroma"  (see  page  477).  It  is  advised  by  Brown-S6quard,  that,  in  ex- 
amining a  neuroma,  the  nerve  should  be  firmly  compressed  above  the 
tumor,  so  as  to  diminish  the  pain  caused  by  the  necessary  manipulations. 
The  treatment  consists  in  extirpation  of  the  tumor,  which  should,  if  pos- 
sible, be  dissected  fVom  the  nerve  without  dividing  the  latter ;  for  the 
treatment  of  neuromata  in  stumps,  see  page  106.    In  cases  of  multiple 
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oeuromata,  operative  interference  can  seldom  be  Justifiable,  bat  tinder 
such  circumstances  the  hypodermic  use  of  morphia  may  be  resorted  to 
as  a  palliative  measure. 

Neuralgia. 

Neuralgia  is  an  affection  of  the  nervous  system,  characterized  by  intense 
pain  of  a  paroxysmal  form,  usually  referred  to  the  course  of  particular 
nerves.  Any  discussion  as  to  the  nature  and  pathology  of  neuralgia  in 
general,  would  be  out  of  place  in  a  work  such  as  this,  and  I  shall  there- 
fore consider  merely  those  forms  of  the  disease  which  come  particularly 
under  the  notice  of  the  surgeon.  Neuralgia  occurs  usually  in  persons 
who  are  debilitated,  and  is  predisposed  to  by  various  depressing  causes, 
such  as  exposure  to  miasmatic  influence,  etc.  It  frequently  coexists 
with  hysteria,  and  not  seldom  with  anaemia.  It  maybe  excited  by  some 
source  of  local  irritation,  as  a  decayed  tooth,  piece  of  necrosed  bone,  or 
exostosis,  or  may  be  a  reflex  phenomenon  from  irritation  of  another  part, 
as  in  the  toothache  of  pregnancy.  The  pain  of  neuralgia  may  follow 
accurately  tlie  course  and  distribution  of  a  nerve,  or  may  be  felt  over  a 
considerable  extent  of  surface,  or  in  particular  organs,  such  as  the 
breasts,  testes,  or  articulations — as  in  the  cases  of  so-called  ^'  hysterical 
knee-joint."  The  pain  maj*^  begin  suddenly,  or  may  come  on  gradually, 
and  is,  in  different  cases,  of  every  variety  of  character  and  intensity ;  it 
is  always  paroxysmal,  and  often  absolutely  intermittent,  and  is  uniformly 
aggravated  by  the  supervention  of  any  additional  source  of  depression. 
There  are  almost  always  tender  spots  (points  douloureux)  in  the  course 
of  the  affected  nerve,  particularly  where  it  penetrates  a  fascia,  or  emerges 
from  a  bony  canal,  and  very  constantly  there  is  tenderness  over  the 
spinous  processes  of  those  vertebra;  which  correspond  to  the  part  of  tlie 
spinal  cord  whence  the  nerve  originates.  Another  peculiarity  of  neu- 
ralgic pain  is  that  it  is  almost  always  unilateral.  Neuralgia  is  some- 
tunes  accompanied  with  spasm  of  the  muscles  supplied  by  the  affected 
nerve ;  in  other  cases  the  surface  becomes  red,  hot,  and  even  slightly 
swollen,  and  there  is  often  an  increased  secretion  from  neighboring 
glands,  as  the  salivarj'  or  lachrymal.  Though  any  part  of  the  body  may 
be  affected  by  neuralgia,  its  most  frequent  seats  are  the  branches  of  the 
fifth  pair  of  cerebral  nerves,  and  the  great  sciatic ;  in  the  former  situation 
it  constitutes  the  disease  known  as  "  tic  douloureux,''^ 

The  diagnosis  is  usually  sufficiently  easy :  from  inflammatory  pain, 
neuralgia  may  be  distinguished  by  its  paroxysmal  character,  by  the  ab- 
sence of  fever,  by  the  superficial  nature  of  the  pain  (often  accompanied 
with  marked  cutaneous  hyperesthesia),  and  by  its  being  relieved  rather 
than  aggravated  by  pressure;  if,  however,  as  sometimes  happens,  neu- 
ralgia coexist  with  deep-seated  inflammation,  it  may  be  extremely 
diflicult  to  decide  how  much  of  the  pain  felt  is  to  be  attributed  to  one, 
and  how  much  to  the  other  affection.  In  cases  of  neuralgia  affecting 
the  joints,  the  diagnosis  may  be  assisted  by  remembering  that  organic 
disease  cannot  long  exist  in  an  articulation  without  causing  deformity 
or  other  physical  alteration.  The  prognosis  of  neuralgia,  as  regards  life, 
is  usually  favorable:  the  disease,  however,  is  often  very  intractable,  and 
may  cause  so  much  suffering  as  to  render  existence  almost  insupportable. 

The  treatment  must  be  both  general  and  local.  As  the  disease  is 
almost  always  accompanied  by  debility,  tonics  are  usually  required: 
having  first  cleared  out  the  bowels  by  means  of  a  cathartic,  the  surgeon 
may  begin  at  once  the  use  of  quinia,  in  doses  of  four  grains,  three  or 
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four  times  a  day ;  this  drug,  though  particularly  Berviceable  in  cases  of 
malarial  origin,  is  adapted  to  all  cases  of  neuralgia  in  which  the  par- 
oxysmal element  is  marked.  Arsenic  is  another  remedy  of  great  value, 
and  may  be  given  in  the  form  of  arsenious  acid,  or  of  Fowler's  solution. 
Iron  is  particularly  adapted  to  anaemic  cases,  and  valerianate  of  zinc, 
and  assafoetida  to  those  which  are  complicated  with  hysteria.  Advan- 
tage may  often  be  derived  from  sea-bathing,  or  from  the  systematic  em- 
ployment of  electricity,  the  cold  douche,  etc.  In  cases  in  which  there  is 
nocturnal  exacerbation,  the  iodide  of  potassium  is  found  a  valuable 
remedy.  The  local  treatment  consists  in  the  application  of  sedatives  or 
counter-irritants,  and,  in  certain  cases,  in  excision  of  a  portion  of  the 
affected  nerve.  Chloroform  and  aconite  liniments,  and  the  veratria 
ointment,  are  among  the  most  useful  applications,  but  the  hypodermic 
injection  of  morphia  is  unquestionably  the  most  powerful  means  we 
l>ossess  for  controlling  neuralgic  pain :  from  eight  to  fifteen  minims  of 
Magendie's  solution  may  be  used  at  a  time,  the  injection  being  re- 
peated in  the  course  of  three  or  four  hours  if  the  pain  is  not  relieved. 
Advantage  may  be  sometimes  derived  from  the  simultaneous  adminis- 
tration, by  the  hypodermic  method,  of  morphia  and  atropia.  A  quarter 
of  a  grain  of  the  former  with  a  thirtieth  of  a  grain  of  the  latter  may  be 
used,  great  care  being  exercised  lest  a  poisonous  effect  be  induced. 

^Excision  of  a  Portion  of  the  Affected  Nerve  has  been  not  unfrequently 
practised  in  cases  of  neuralgia  affecting  branches  of  the  fifth  pair,  and 
occasionally  with  the  happiest  results.  In  many  cases,  however,  the 
relief  has  proved  but  temporary,  the  pain  recurring  after  an  interval  of 
a  few  weeks  or  months,  in  the  same  or  another  branch.  The  Infra- 
orbital and  Mental  Nerves  may  be  reached  by  simply  cutting  down  at 
their  points  of  exit  from  the  infra-orbital  or  mental  foramina,  the  nerves 
being  then  isolated  and  a  portion  excised.  The  Inferior  Dental  Nerve 
may  be  reached  by  raising  a  semilunar  flap  from  over  the  ramus  of  the 
lower  jaw,  and  exposing  the  dental  canal  by  means  of  a  trephine ;  the 
nerve  is  then  picked  up  with  a  blunt  hook  or  director,  and  a  portion  of 
it  excised.  Prof.  Gross  has,  by  repeated  applications  of  the  trephine, 
succeeded  in  exposing  and  removing  the  whole  extent  of  the  nerve,  from 
its  entrance  into  the  inferior  dental  canal  to  its  exit  at  the  chin — the  por- 
tions of  nerve  thus  exsected  varying  in  length,  in  different  cases,  from 
two  and  a  half  to  three  inches,  and  the  operation  having  been  apparently 
followed  by  the  best  results.  The  Superior  Maxillary  Nerve  may  be 
reached,  close  to  the  foramen  rotundum,  by  means  of  a  Y-shaped  or  simple 
curved  incision,  both  walls  of  the  antrum  being  cut  away  with  the  tre- 
phine, and  the  lower  wall  of  the  infra-orbital  canal  with  cutting-pliers  and 
chisels.  The  nerve  being  separated  from  the  other  tissues  in  the  spheno- 
maxillary fossa,  and  traced  beyond  the  Ganglion  of  Meckel,  is  divided 
from  below  upwards  with  blunt-pointed  curved  scissors.  This  bold  and 
severe  operation,  which  was  introduced  by  Carnochan,  of  New  York, 
has  been  at  least  temporarily  successful  in  several  instances;  but  that 
he  relief  is  not  permanent,  would  appear  from  the  researches  of  Conner, 
of  Cincinnati,  who  has  collected  thirteen  cases,  in  seven  of  which  the 
pain  is  known  to  have  recurred,  while  in  only  two  of  the  remainder  was 
the  subsequent  history  of  the  patient  traced  for  more  than  a  year. 

If  the  neuralgia  arise  from  peripheral  irritation,  so  that  the  affected 
portion  of  the  nerve  can  be  removed,  an  operation  such  as  those  which 
have  been  described,  may  probably  suffice  for  a  cure ;  if,  however,  the 
disease  be  of  central  origin,  it  is  obvious  that  no  operation  could  be  of 
permanent  benefit.    It  is  almost  needless  to  say  that  if  the  neuralgia 
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appear  to  depend  upon  the  irritation  caused  by  a  decayed  tooth,  or  by 
a  spicula  of  necrosed  bone,  the  effect  of  removing  this  should  be  tried 
before  proceeding  to  any  graver  operation.  Prof.  Gross  has  recently 
described  a  form  of  neuralgia  depending  upon  a  morbid  condition  of 
the  alveolus,  and  curable  by  removing  that  part  with  cutting-forceps. 

Tetanus. 

Tetanus  is  a  disease  of  the  nervous  S3^stem,  characterized  by  per- 
sistent tonic  contraction  of  some  or  all  of  the  voluntary  muscles.  In 
the  large  majority  of  cases  tetanus  results  from  a  wound  or  is  traumatic^ 
though  it  is  also  met  with  (especially  in  warm  climates)  as  an  idiopathic 
affection.  Tetanus  occurs  in  both  sexes  and  at  all  ages;  excluding, 
however,  cases  of  Tetanus  Nasceniium^  and  of  Puerperal  Tetanus,  it  is  by 
far  most  common  in  males  in  early  adult  life,  though,  probably,  not  dis- 
proportionately so,  in  view  of  the  peculiar  liability  of  these  to  be  exposed 
to  traumatic  lesions.  It  occasionally  occurs  as  an  epidemic,  and  appears 
to  be  predisposed  to  by  hot  weather  and  by  sudden  changes  of  tempera- 
ture. It  is  more  frequent  in  the  negro  than  in  the  white.  Traumatic 
tetanus  is  the  form  of  the  disease  which  particular!}'  demands  the  sur- 
geon's attention.  It  may  follow  upon  a  mere  contusion,  such  as  the 
stroke  of  a  whip,  but  is  chiefly  seen  after  punctured  or  lacerated  wounds, 
or  after  burns  and  scalds;  the  extent  of  the  wound  appears  to  have  no 
causative  influence,  the  slightest,  being  as  often  followed  by  tetanus,  as 
the  most  extensive  injuries.  It  may  occur  after  any  surgical  operation, 
without  regard  to  its  seventy.  Tetanus  is  more  frequently  met  with  in 
military,  than  in  civil  practice,  the  proportion  of  cases  in  the  Peninsular 
war  having  been  1  of  tetanus  to  200  wounded,  in  the  Crimean  war  1  to 
500,  in  the  Schleswig-Holstein  campaign  1  to  350,  and  in  our  late  war  I 
to  242.*  Exposure  of  the  wounded  to  severe  cold,  and  more  particularly 
a  sudden  change  from  heat  to  cold,  has  been  found  a  prolific  source  of 
tetanus  in  military  surgery.  The  disease  is  apt  to  occur  in  those  who 
are  depressed  or  debilitated ;  it  thus  seems  occasionally  to  follow  in  the 
wake  of  secondary  hemorrhage. 

Varieties. — Several  varieties  of  tetanus  have  been  distinguished, 
according  to  the  group  of  muscles  affected:  thu8,TW8mus,  or  Lock-jaw, 
refers  to  the  clenching  of  the  teeth,  from  tonic  spasm  of  the  muscles  of 
mastication;  Opisthotonos,  to  spasm  of  the  muscles  of  the  back,  the  pa- 
tient with  arched  body  resting  merely  on  head  and  heels ;  Emprosthotonos 
(very  rare),  to  a  similar  arching  of  the  body  in  a  forward  direction ;  and 
right  or  left  Pleurosthotonos,  to  a  similar  bending  to  one  or  the  other 
side.  Tetanus  ma}'  occur  very  soon,  even  less  than  an  hour,  after  the 
reception  of  a  wound,  or  not  for  several  weeks ;  usually,  in  temperate 
climates,  from  the  fifth  to  the  tenth  day.  The  earlier  the  disease  is 
developed,  the  more  likely  is  it  to  prove  fatal,  cases  occurring  after  the 
third  week  offering  a  comparatively  favorable  prognosis.  Acute  tetanus 
is  much  more  fatal  than  the  chronic  form  of  the  disease ;  of  327  cases 
of  death  from  tetanus,  analyzed  by  Poland,  79  occurred  within  two  days, 
104  from  two  to  five  days,  90  from  five  to  ten  days,  43  from  ten  to 
twenty-two  days,  and  11  after  twenty-two  days.  The  most  rapid  death 
occurred  in  from  four  to  five  hours,  while  the  longest  duration  of  a 
fatal  case  was  thirty-nine  days. 

>  363  cases  to  87,032  wounded.    (Circular  No.  6,  S.  G.  0.,  I860,  p.  6.) 
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Symptoms. — ^^he  symptoms  of  tetanus  may  come  on  suddenly,  or 
may  be  gradually  and  insidiously  developed ;  occasionally  a  feeling  of 
general  discomfort  precedes  for  some  time  the  characteristic  manifesta- 
tions of  the  disease,  or  there  may  be  gastric  and  intestinal  derangement, 
or  the  wound  (if  it  have  not  healed)  may  become  dry  and  unhealthy- 
looking.  The  first  decided  symptom  is  commonly  a  feeling  of  stiffness, 
with  pain  on  motion,  affecting  the  muscles  of  the  lower  jaw  and  tongue, 
and  those  of  the  back  of  the  neck ;  in  other  cases,  however,  the  cramps 
are  first  manifested  in  the  muscles  of  the  wounded  limb.  In  a  short 
time,  great  difficulty  in  chewing  or  swallowing  is  felt,  and  trismus  soon 
becomes  fully  developed,  with  intense  pain  and  slight  tendency  to  opis- 
thotonos ;  violent  pain  reaching  from  the  precordial  region  to  the  spine, 
and  doubtless  due  to  spasm  of  the  diaphragm,  is  now  experienced,  and 
forms  a  very  characteristic  symptom  of  the  disease;  the  abdominal 
muscles  become  tense,  hard,  and  board-like,  and  all  the  voluntary  muscles, 
except  those  of  the  hand,  eyeball,  and  tongue,  become  more  or  less 
involved.  The  countenance  assumes  a  peculiar,  old-looking  expression, 
being  pale,  anxious,  and  distorted  into  the  so-called  risus  sardonicua 
or  tetanic  grin.  This  distortion  of  face  sometimes  persists  after  recovery, 
and  Poland  refers  to  a  case  in  which  it  was  still  apparent  after  eleven 
years.  During  the  height  of  the  disease,  the  body  is  often  arched  back- 
wards, so  that  the  patient  is  supported  merely  by  his  occiput  and  heels ; 
while  the  muscular  spasm  is  tonic,  and  never  entirely  disappears,  it  is 
paroxysmally  aggravated — and  the  cramps  are  occasionally  so  violent  as 
almost  to  hurl  the  patient  from  his  bed;  the  pain  is  greatest  during  the 
cramps,  which  are  also  accompanied  by  profuse  perspiration  and  great 
heat  of  skin  (105 °-l  10^.75  Fahr.,  according  to  Dr.  Radcliffe).*  As 
the  disease  advances,  the  reflex  excitability  is  much  increased,  the 
slightest  to\ich  or  the  least  current  of  air  being  sometimes  enough  to 
bring  on  a  paroxysm  of  cramp.  Dyspnosa  and  want  of  sleep  combine 
to  render  the  condition  of  the  patient  still  more  deplorable.  There  is 
no  delirium,  and  little  or  no  fever,  the  heat  of  the  skin  being  chiefly 
confined  to  the  paroxysms,  and  the  rapidity  of  the  pulse  being  due  to 
exhaustion  rather  than  to  febrile  disturbance.  Among  the  symptoms 
of  less  importance  are  constipation,  retention  of  urine,  priapism  (pro- 
bably due  to  spinal  meningitis),  aphonia,  accumulation  in  the  mouth 
and  fauces  of  viscid  saliva,  self-inflicted  lacerations  of  the  tongue  or 
cheek,  and  permanently  dilated  or  contracted  pupils.  Death  may  occur 
in  a  paroxysm,  from  apnoea;  or  at  a  later  period,  from  simple  exhaustion. 
There  may  be  a  certain  degree  of  muscular  relaxation  previous  to  death, 
or  tetanic  rigidity  maj'  be,  as  it  were,  directly  transformed  into  rigor 
mortis. 

Pathology. — The  pathology  of  tetanus  is  involved  in  much  obscu- 
rity. I  have  called  it  a  disease  of  the  nervous  system,  because  it  is 
through  the  medium  of  the  nerves  and  spinal  cord  that  its  phenomena 
are  manifested,  and  because  the  nervous  system  alone  has  as  yet  been 
found  to  present  iK>st-mortem  changes  with  suflQcient  constancy  to  be 
considered  significant.    It  is,  however,  quite  possible  that,  as  suggested 

*  The  temperature  may  continue  to  rise  even  after  death ;  thus,  In  a  case  recorded 
by  Wunderhch,  the  thermometer  marked  108O  before  death,  112<^.5  at  the  time  of 
death,  and  1180.5  a  short  time  subsequently.  Dr.  Ogle,  of  London,  and  Dr.  "Keen, 
of  this  city,  have  recorded  cases  in  which  the  evening,  was  higher  than  the  morning 
temperature. 
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by  Dr.  Eichardson,  tetanus  may  eventually  prove  to  be  a  blood  disease, 
due  to  the  absorption  of  some  septic  material.  The  nerve  or  nerves^  in 
the  immediate  neighborhood  of  the  wound,  are  commonly,  though  not 
invariably,  found  to  be  inflamed,  lacerated,  or  contused,  and  it  is  at  least 
possible  that,  even  in  those  cases  in  which  the  nerves  appear  healthy, 
they  may  have  been  temporarily  diseased,  and  that  a  nerve  lesion  has 
been  really  the  starting-point  of  the  affection.  The  most  important 
post-mortem  changes  of  tetanus  are  found  in  the  spinal  cord^  and  have 
been  particularly  investigated  by  Lockhart  Clarke  and  Dickinson.  The 
former  writer  ascertained,  from  an  examination  of  six  specimens,  that 
there  were,  in  several  portions  of  the  cord,  marked  patches  of  softening 
and  disintegration  affecting  the  gray  matter,  the  cord  itself  being  altered 
in  shape.  The  structural  change  varied  from  mere  granular  softening 
to  absolute  fluidity,  and  was  accompanied  by  numerous  extravasations 
of  blood.  "  In  the  walls  of  the  bloodvessels,  there  was  no  morbid  de- 
posit nor  any  appreciable  alteration  of  structure,  except  where  they 
shared  in  the  disintegration  of  the  part  to  which  they  belonged ;  but  the 
arteries  were  frequently  dilated  at  shoii;  intervals,  and  in  many  places 
were  seen  to  be  surrounded  ...  by  granular  and  other  exudations,  be- 
3'ond  and  amongst  which  the  nerve-tissue  . . .  had  suffered  disintegration. 
We  have  reason,  therefore,  to  infer  that  the  lesions  of  structure  had 
their  origin  in  a  morbid  condition  of  the  bloodvessels,  resulting  in  exu- 
dations with  impairment  of  the  nutritive  process."* 

The  following  are  Mr.  Clarke's  conclusions  as  to  the  pathology  of  te- 
tanus :  (1)  it  is  probable  that  these  lesions  are  not  present  in  cases  which 
recover,  or,  if  present,  are  so  in  but  a  slight  degree ;  (2)  these  lesions 
are  not  the  effect  of  excessive  functional  activity  of  the  cord,  but  result 
from  a  morbid  state  of  the  bloodvessels;  (3)  these  lesions  are  not 
the  sole  cause  of  the  tetanic  spasms,  as  similar  lesions  exist  in  cases  of 
paralysis  unaccompanied  by  tetanus;  and  (4)  the  tetanic  spasms  de- 
pend, Jlrst^  on  an  abnormally  excitable  state  of  the  gray  nerve-tissue 
of  the  cord,  induced  by  the  hypenemic  and  morbid  state  of  its  blood- 
vessels, with  the  exudations  and  disintegrations  resulting  therefrom 
(this  state  of  the  cord  being  either  an  extension  of  a  similar  state  along 
the  injured  nerves  from  the  periphery,  or  resulting  from  reflex  action  on 
its  bloodvessels  excited  bj^  those  nerves),  and  secondly,  on  the  persistent 
irritation  of  the  peripheral  nerves,  by  which  the  exalted  excitability  of 
the  cord  is  aroused — the  same  cause  thus  first  inducing  the  morbid  sus- 
ceptibility of  the  cord  to  reflex  action,  and  subsequently  furnishing  the 
irritation  by  which  reflex  action  is  excited. 

Dr.  Dickinson's*  observations  tend  to  confirm  those  of  Mr.  Clarke,  and 
add  the  interesting  fact  that  the  situations  of  the  various  lesions  cor- 
respond anatomically  with  the  side  on  which  the  injury  exists.  "The 
irritation  from  the  left  hand,  conveyed,  as  we  must  suppose,  by  certain 
of  the  left  posterior  roots,  occasioned  especial  congestion  of  the  left 
posterior  horn,  and  further  changes  in  the  white  matter  in  contact  with 
it — ^that  is,  in  the  left  posterior  and  lateral  columns.  The  central  and 
anterior  parts  of  the  gray  matter  were  most  extensively  affected  on  the 
side  opposite  to  that  of  the  injury,  as  might  have  been  anticipated  from 
the  decussation  in  the  cord  of  the  sensory  fibres.  The  irritation  having 
reached  any  column  or  segment  of  the  cord,  appeared  to  diffuse  itself 
throughout  its  whole  length  with  undiminished  intensity.    Although  the 

>  Med.-Chir.  Trans.,  vol.  xlviii.,  p.  264. 
«  Ibid.,  vol.  li.,  pp.  265-275. 
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cervical  region  must  liave  been  the  first  recipient  of  the  morbid  influ- 
ence, the  lumbar  part  of  the  cord,  both  in  the  white  and  gray  matter, 
was  at  least  as  severely  aflTected." 

Diagnosis. — Tetanus  may  be  distinguished  from  spinal  meningitis^ 
by  the  early  fixation  of  the  jaw,  and  bj'  the  occurrence  of  paroxysmal 
spasms,  with  permanent  muscular  rigidity  in  the  intervals — the  rigidity 
of  spinal  meningitis  being,  in  a  great  degree,  voluntarily  assumed  in 
order  to  prevent  the  pain  of  motion.  From  hydrophobia,  the  diagnosis 
may  be  made  by  observing  that,  in  the  latter  disease,  the  spasmodic 
movements  are  clonic,  not  tonic,  that  the  face  is  convulsed  and  restless  (no 
risus  sardonicus),  and  that  delirium  is  as  common  as  it  is  rare  in  tetanus. 
From  poisoning  by  strychnia,  the  diagnosis  is  sometimes  very  difficult, 
particularly  if  comparatively  small  quantities  of  that  drug  have  been  re- 
peatedly administered.  It  is  to  be  observed,  however,  that  in  str\'chnia- 
poisoning  there  may  be  complete  intermissions  between  the  paroxysms, 
and  that  (according  to  Poland)  there  is  spasm  of  the  muscles  of  respi- 
ration, with  early  and  marked  laryngismus,  but  no  fixation  of  the  jaw — 
the  patient  being  able  to  open  the  mouth  and  swallow.  Tetanus  has 
been  mistaken  for  rheumatism,  and,  on  the  other  hand,  hysteria  has  not 
unfrequently  been  mistaken  for  tetanus ;  the  diagnosis  could,  however, 
scarcely  be  ver^'  difficult,  unless  (as  in  a  case  mentioned  by  Copland) 
tetanus  and  hysteria  actually  coexisted  in  the  same  patient. 

Prognosis. — The  prognosis  of  acute  tetanus  is  invariably  unfavor- 
able. It  is  doubtful  whether  there  be  any  authentic  case  of  recovery 
under  such  circumstances.  In  the  subacute  or  c/tronic  cases,  the  disease 
being  developed  at  a  comparatively  late  period,  and  running  a  less  vio- 
lent course,  there  is  more  hope  of  a  successful  issue,  and  by  prompt 
treatment  life  may  occasionally  be  preserved. 

Treatment. — This  should  be  both  general  and  local.  The  General 
Treatment  should  consist  in  the  administration  of  such  remedies  as  may 
diminish  the  morbid  excitability  of  the  spinal  cord,  and  at  the  same  time 
lessen  the  irritation  of  the  peripheral  nerves — it  being  probably  to  a  com- 
bination of  these  two  elements,  that  the  production  of  the  tetanic  spasm 
is  due.  At  the  same  time,  concentrated  nutriment  in  a  fluid  form  should 
be  given  as  freely  as  practicable,  for  death  frequently  results,  as  has  been 
seen,  from  pure  exhaustion.  The  modes  of  treatment  which  have  been 
proposed  for  tetanus  are  almost  countless, including  such  diverse  remedies 
as  venesection,  active  stimulation,  profuse  purgation,  and  the  induction 
of  narcotism  with  opium.  All  means  fail  in  acute  cases — each  has  been 
occasionally  successful  in  those  of  the  chronic  variety.  The  drugs  which 
have  obtained  most  reputation  of  late  years,  have  been  opium,  conium,^ 
cannabis  Indica,  woorara,  hydrate  of  chloral,  and  the  Calabar  bean.  Of 
these  the  first  and  the  last  are  those  upon  which  I  should,  at  present, 
be  disposed  to  place  most  reliance,  and  of  which  I  would  therefore  re- 
commend the  employment.  Eighteen  cases  collected  by  Dr.  Eben  Wat- 
son, in  which  the  Calabar  bean  was  used,  gave  ten  recoveries  and  eight 
deaths ;  upon  the  whole,  a  favorable  record.  The  bean  may  be  given  in 
large  doses  (Ilolthouse  gave  4^  grains  of  the  extract  at  once,  the  patient 
recovering),  the  only  limit  to  its  administration  being  the  efifect  pro- 

*  Hypodermic  injections  of  conia  have  lately  been  used  with  some  success  by 
Prof.  C.  JolmBton,  of  Maryland  (Am.  Journ.ofMed.  Sciences,  July,  1870,  p.  112). 
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duoed  in  controlling  the  spasms.  It  appears  to  act  as  a  direct  sedative 
to  the  spinal  cord,  and  it  has  the  additional  advantage  that  it  enables 
the  patient  while  under  its  influence  to  take  food  with  facility.  It  may 
be  given  by  the  mouth  or  rectum,  or  by  hypodermic  injection,  a  third  of 
a  grain  of  the  extract  being  probably  a  large  enough  dose  for  the  latter 
mode  of  administration.  Opium  in  large  doses  may  be  properly  given 
at  the  same  time,  as  suggested  by  Holthouse,  on  account  of  its  well- 
known  sedative  effect  upon  the  peripheral  nerves.  A  cathartic  may 
sometimes  be  required  at  the  beginning  of  the  treatment,  to  remove 
any  irritating  matters  from  the  bowels,  and  concentrated  food  and  stimu- 
lus must  be  given,  throughout  the  case,  in  as  large  quantities  as  the  patient 
can  be  induced  to  take.  The  inhalation  of  ether  or  chloroform  may  be 
occasionally  resorted  to  with  temporary  benefit,  and  the  application  of 
an  ice-bag  to  the  spine  might  be  tried,  though  its  use  should  be  watched, 
lest  it  induce  too  great  depression. 

The  Local  Treatment  is  likewise  of  importance :  the  wound  should  be 
explored,  and  any  foreign  bodies  carefully  removed.  The  afferent  nerve 
or  nerves  (if  any  can  be  recognized)  should  be  divided  or  partially  ex- 
cised, or,  if  the  operation  be  otherwise  indicated,  amputation  may  be  per- 
formed, if  a  limb  be  the  seat  of  injury.  Though  section  of  the  nerve  will 
promise  best  if  resorted  to  at  an  early  period,  it  should  not  be  neglected 
even  at  a  later  stage  of  the  case.  If  no  special  nerve-lesion  can  be 
detected,  a  \  incision  down  to  the  bone  may  be  made,  as  advised  by  Lis- 
ton  and  Erichsen,  so  as  to  insulate  the  part.  The  wound  itself  should 
be  dressed  with  narcotics — particularly  opium,  in  the  form  of  laudanum, 
or  a  solution  of  sulphate  of  morphia  (gr.  v-fSj),  or,  if  the  wound  is 
sloughing,  powdered  opium  with  charcoal  OJ-3j) — and  in  cases  of  burn 
or  scald,  this  will  often  be  the  only  local  treatment  which  can  be  em- 
ployed. The  application  of  atropia,  to  the  end  of  the  divided  nerve,  or 
by  hypodermic  injection,  has  occasionally  been  found  useful.  If  the 
wound  were  already  healed,  it  would  be  proper  to  dissect  out  the  cicatrix, 
as  the  entanglement  of  a  nerve  filament  in  the  scar  might  prove  to  have 
been  the  starting-point  of  the  disease. 

During  the  whole  course  of  treatment,  the  patient  should  be  kept  in  a 
rather  dark,  warm,  and  dry  room,  and  should  be  carefully  guarded  from 
currents  of  air. 


CHAPTEE  XXIX. 

SURGICAL  DISEASES  OF  THE  VASCULAR  SYSTEM. 

Diseases  of  Veins. 

Phlebitis. — Phlebitis,  or  Inflammation  of  a  Vein^  may  result  from 
injury,  or  from  the  absorption  of  septic  material.  It  is  probably  (as 
mentioned  at  page  170)  by  means  of  local  inflammatory  changes,  in 
conjunction  with  coagulation  of  the  contained  blood,  that  veins  are  re- 
paired after  division  or  rupture ;  and  this  clotting  or  thrombosis  of  the 
venous  contents,  is  the  most  important  element  in  connection  with 
inflammation  of  a  vein.  It  may  be  either  a  primary  or  a  secondary 
phenomenon,  either  the  cause  or  the  consequence  of  the  changes  in  the 
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venous  coats,  to  which  the  term  phlebitis  is  applied ;  thus  the  phlebitis 
of  pyaemia,  and  that  seen  after  parturition  (phlegmasia  dolens)^  are  the 
results  of  previous  venous  coagulation,  while  in  many  cases  of  lacerated 
wound,  fracture,  etc.,  the  changes  in  the  venous  walls  probably  precede 
the  formation  of  a  clot.  It  is  in  the  outer  coats  of  a  vein,  according  to 
*  H.  Lee,*  who  has  particularly  investigated  the  subject,  that  the  changes 
of  phlebitis  are  chiefly  found.  The  cellular  coat  l>ecomes  pretematu- 
rally  vascular  and  reddened,  and  is  at  the  same  time  distended  with 
serum,  lymph,  or  pus,  either  separately  or  commingled.  The  circular 
fibrous  coat  is  similarly  affected,  but  in  a  less  degree,  becoming  injected 
and  thickened.  The  inner  coat  loses  its  normal  transparency,  becoming 
wrinkled  or  fissured,  of  a  dull  whitish  color,  and  more  or  less  stained 
by  the  venous  contents,  its  hue  varying  with  that  of  the  contained 
coagulum.  The  inner  and  outer  coats  of  an  inflamed  vein  may  be  sepa- 
rated by  the  products  of  inflammation,  the  various  layers  of  the  inner 
coat  becoming  disintegrated,  or  flakes  of  its  lining  membrane  being  cast 
oflT  into  the  interior  of  the  vessel.  Phlebitis  destroys  the  natural  plia- 
bility of  the  venous  coats,  so  that  when  divided,  an  inflamed  vein  remains 
patulous  like  an  artery. 

The  formation  of  a  clot  in  an  inflamed  vein,  is  obviously  designed  by 
nature  to  prevent  the  entrance  of  morbid  materials  into  the  general  cir- 
culation, and  hence,  when  the  clot  is  well  formed,  and  in  a  health}'  person, 
the  disease  is  local  and  unattended  with  any  particular  danger.  The 
clot  undergoes  changes,  becoming  partially  organized,  and  converting 
the  vessel  into  a  fibro-cellular  cord  ;  or  may  contract  so  as  to  allow  the 
partial  resumption  of  the  circulation;  or  may  perhaps  undergo  a  slow 
process  of  solution,  and  ultimately  entirely  disappear.  Under  other 
circumstances,  the  result  is  not  so  favorable :  a  large  fragment  of  clot 
may  become  mechanically  loosened  and  dislodged,  and,  being  carried 
into  the  general  circulation,  may  plug  an  important  vessel  (embolism), 
occasionally  even  causing  a  fatal  termination,  as  has  happened  in  cases 
of  phlegmasia  dolens ;  or,  if  the  blood  be  in  an  unhealthy  condition  (as 
in  pyaemia),  and  the  clot  imperfectly  formed,  disintegration  may  follow, 
with  capillary  embolism,  leading  to  the  formation  of  pyaemic  patches, 
or  the  so-called  metastatic  abscesses  (see  page  406). 

Symptoms. — An  inflamed  vein  becomes  hard,  somewhat  swollen,  pain- 
ful, and  cord-like;  it  has,  besides,  a  peculiar  knobbed  feel  and  appear- 
ance, the  knobs  corresponding  to  the  positions  of  its  valves.  The  course 
of  the  vein  is  marked  by  a  distinct  dusky-red  line,  and  the  whole  limb 
becomes  somewhat  stiff,  and  may  be  the  seat  of  intense  pain,  sometimes 
of  an  intermittent  or  neuralgic  character.  There  is  always  some  oedema, 
along  the  course  of  the  vein  and  in  the  parts  below,  owing  to  the  ob- 
structed circulation  and  the  consequent  effusion  of  the  fluid  portion  of 
the  blood.  This  oedema  may  be  soft,  allowing  pitting  on  pressure,  or 
may  be  hard  and  tense.  If  the  vein  be  deep-seated,  the  occurrence  of 
tumefaction  and  pain  may  be  the  only  evidences  of  phlebitis.  The 
oedema  usually  subsides  with  the  restoration  of  the  circulation  through 
the  natural  or  collateral  channels,  though  it  may  persist  for  a  consider- 
able period.  The  constitutional  disturbance  attending  phlebitis  is  rarely 
of  a  grave  character. 

The  conditions  described  by  many  writers  as  suppurative  and  diffuse 
phlebitis  appear  to  be  really  examples  of  diffuse  inflammation  of  the 
areolar  tissue,  or  Of  cellular  erysipelas,  which  often  extend  rapidly  in  the 

*  Practical  Pathology,  vol.  i.,  Lectures  II. -IV. 
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[oeane  of  the  veins^  and  which  are  apt  to  terminate  in  pyfemia.     (See 
^pa^s  383,  398,  405,  and  500.) 

JHoijn'ms. — The  alTeetion  with  which  phlebitis  is  most  likely  to  be 

ifounded  is  anfjeioleuritis:^  which,  however,  may  be  distinguished  by 

vlag  the  brighter  redness  which  it  presents,  and  its  invariable  com- 

Itcation  with  adenitis.     Deep-seated  phlebitis  may  be  mistaken  for 

tturaigia^  but  the  diagnosis  may  be  made  by  observing  that  the  pain  of 

^"  iter  alTectioii  is  rather  relieved  than  aggravated  by  jiressure,  and 

;  ncroTXjpanied  by  a»dema.     The  latter  circumstance  may  also  serve 

l^  inflammation  of  a  vein  from  neuritis. 

=  ^Phlebitis  iT*W»^  is  rarely  attended  with  risk  to  life: 

J^ben,  however,  inflammation  of  a  vein  is  a  mere  concomitant  of  pyaemia, 

For  other  grave  constitutional  conditioftf  the  question  is  very  different; 

•ad  even  traumatic  phlebitis,  occurring  in  a  person  who  is  broken  dowu 

.  lo  health,  should  be  looked  upon  as  a  grave  affection. 

Tr^aimenL — In  the  treatment  of  phlebitis,  all  depressing  measures 

lid  be  AToided,  the  chief  risk  of  the  affection  being  from  deteriora- 

lof  tli«  general  health  and  consequent  disintegration  of  the  venous 

^^latn.     If  the  tongue  be  heavily  coated,  with  fever  and  anorexia, 

'•grain  of  bine  mass  with  two  grains  of  quinia  may  be  given  every 

^o  or  three  hours,  until  about  three  grains  of  the  mercurial  ha%*e  been 

Of  but  beyond  this,  the  reujcdy  should  not,  usually,  be  pushed.    The 

ttiay  be  continued,  eight  or  twelve  grains  being  given   in   the 

►  of  twenty-four  hours  ;  and  the  muriated  tincture  of  iron  may  l>e 

io  combination  with  the  spirit  of  Mindererus  if  the  use  of  a  dia- 

JiWio  be  indicated.    In  milder  eases,  of  course,  less  energetic  measures 

'  **    r^eqnired.     The  t/iVf  should  be  nutritious  and  easily  assimilable, 

^  f^t^PkwUuM  may  be  given  or  withheld,  according  to  the  general  condi- 

^^f   ^hc  patient,  who  should  be  kept  in  bed  and  at  perfect  rest.    The 

f^'-  ♦/,  in  mild  cases,  may  consist  merely  in  the  use  of  warm 

Dt;  ,jr  evaporating  lotions,  as  most  agreeable  to  the  patient; 

^tf  t  f  ^^  liiihimmation  appear  disposed  to  extend  upwards,  with  severe 

^**^*Alional  disturbance,  an  effort  may  be  made  to  prevent  its  spread 

the    c^jjeration  proposed  by  H.  Lee,  which  consists  in  acupressing  a 

*^»y^    ^rtton  of  the  vein  at  two  points  about  three-fourths  of  an  inch 

t '^^id  then  dividing  the  vessel  subcutaneously  between  them. 
P^^^g<icma  maybe  relieved  by  position, by  gentle  friction,  and  by  the 
^«-«l^«iit  use  of  an  ehwtic  bandage. 

fii'^f*^  Varicose  Vein,  or  Phlebectasis,  consists  in  a  morbid 

■  ^taii^jjj  of  a  vein,  usually  accompanied  by  thickening  of  its  walla. 

*"  ^f  ins  may  become  varicose,  but  those  most  commonly  affected  are 

of  the  lower  extremitj^,  scrotum,  and  rectum.     The  varicose 

may  be  Hmit*id  to  tlie  principal  venous  trunks  of  the  part,  or 

ic*ct  the  subcutaneous  venous  plexus,  giving  the  appearance  of  a 

of  a  purple  hue.   The  branches  of  the  internal  saphena  are  most 

Illy  affected  among  the  superficial  veins,  but  it  is  probable  that  in 

^^Jority  of  eases  the  deep  vessels  are  likewise  more  or  less  involved. 

^^^ ^%tomical  conditions  of  varicose  veins  var^'  in  different  cases:  thus, 

Wg^tlt^y  Willi  the  dilatation,  there  is  often  elongation,  rendering  the 

Jr~^  tortnooa;  or  the  walls  may  be  thinned  instead  of  thickened;  or 

^'Wtation  may  be  sacculated,  forming  pouches  which  generally  cor* 

^?^^*kI  U>  the  points  of  intercommunication  with  other  veins.  The  cmi^en 

*^*  l^^^Ooiie  veins  are  twofold :  (1)  such  as  pump  into  the  veins  an  abnor- 

^Vi«ftlity  of  blood,  as  unusual  muscnlar  exertion,  walking,  etc.;  and 
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(2)  snch  as  mechanically  impede  the  venous  circulation,  as  the  pressure 
of  a  tumor,  or  that  of  the  pregnant  uterus.  A  depressed  or  feeble  state  of 
health  appears  sometimes  to  act  as  a  predisposing  cause,  while  in  some 
cases,  the  occurrence  of  varicosity  has  been  attributed  to  the  effect  of 
hereditary  influence.  Any  occupation  which  requires  the  .maintenance  of 
the  erect  posture,  predisposes  to  varix.  Varicose  veins  are  rare  in  early 
life,  and  are  rather  more  frequent  in  women  than  in  men.  The  symp- 
toms of  superficial  varix  are  easily  recognized,  the  dilated  and  tortuous 
condition  of  the  affected  veins  being  quite  characteristic.  The  patient 
often  has  a  sensation  of  weight  and  fulness  in  the  part,  with  some 
numbness,  and  occasionally  loss  of  power,  and  frequently  a  dull,  aching 
pain  which  is  aggravated  by  exercise.  The  limb  is  sometimes  oedema- 
tous.  Deep  varix  is  more  difficult  of  recognition,  the  subjective  symp- 
toms commonly  existing  for  some  time  before  the  implication  of  the 
superficial  veins  renders  the  nature  of  the  disease  apparent.  Muscular 
cramps  are,  according  to  Mr.  Gay,  quite  significant  of  a  varicose  condi- 
tion of  the  deeper  veins.  Varicose  veins  are  liable  to  be  attacked  by 
phlebitis  and  thrombosis,  while  inflammation  of  the  surrounding  tissues 
may  lead  to  various  troublesome  conditions,  such  as  the  occurrence  of 
eczema,  or  of  ulceration  (giving  rise  to  the  varicose  qlcer),  or  to  a  scle- 
rematous  condition  of  the  part  analogous  to  the  Arabian  elephantiasis. 
A  varicose  vein  occasionally  gives  way  bj'  rupture  or  by  ulceration,  the 
accident  leading  to  profuse,  or  even  to  fatal  hemorrhage. 

The  Treatment  of  varicose  veins  may  be  either  palliative  or  radical, 
the  former  being  alone  proper  in  the  large  majority  of  cases.  The  PaU 
liative  Treatment  consists  in  giving  support  to  the  part,  with  gentle  and 
equable  pressure,  by  means  of  a  carefully  applied  flannel  bandage,  or 
an  elastic  stocking — the  general  health  being  maintained  by  the  use  of 
laxatives  to  prevent  constipation,  with  tonics,  especially  the  muriated 
tincture  of  iron,  if,  as  usually  happens,  the  patient  be  in  a  feeble  and 
relaxed  condition.  Hemorrhage  from  a  varicose  vein  may  be  checked 
by  elevating  the  limb  and  applying  a  firm  compress.  The  Radical  Treat- 
ment  may  be  employed,  if  the  varicose  vein  be  evidently  so  altered  in 

Fig.  244. 


Application  of  pins  to  rarlcose  relnt. 

structure  as  to  be  useless  for  carrying  on  the  circulation  (particularly 
if  it  be  also  painful),  if  its  coats  be  so  attenuated  as  to  threaten 
hemorrhage,  or  if  it  be  connected  with  an  ulcer  which  cannot  be  induced 
to  heal.  This  mode  of  treatment  consists  in  the  obliteration  of  a  portion 
of  the  vein,  and  it  is  radical  as  far  as  that  portion  is  concerned,  though 
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it  by  no  means  insures  a  cure  of  the  general  disease,  which,  indeed,  in 
most  instances,  must  be  looked  upon  as  incurable.  Various  means  have 
been  proposed  for  the  obliteration  of  varicose  veins,  such  as  (I)  the  ap- 
plication of  caustic,  so  as  to  form  eschars  over  the  line  of  the  vessel ; 
(2)  the  injection  of  coagulating  agents;  (3)  the  passage  of  an  electric 
current  through  the  vessel;  (4)  the  subcutaneous  section  of  the  vein; 
(5)  its  compression  at  various  points  by  means  of  a  pin  passed  beneath 
the  vessel,  with  a  compress  or  piece  of  bougie  above,  the  two  being  fast- 
ened together  with  a  thread,  or  wire,  in  the  form  of  a  figure-of-8  (Fig.  244) ; 
and  (6)  the  application  of  a  metallic  ligature.  Probably  the  best  plan  is 
that  recommended  by  H.  Lee,  which  consists  in  (7)  securing  the  vein  at 
two  points,  about  an  inch  apart,  by  passing  acupressure-needles  beneath^ 
but  not  through  the  vessel ;  applying,  over  the  ends  of  the  needles,  elastic 
bands  or  f!gure-of-8  ligatures;  and  then  subcutaneously  dividing  the 
vein  at  an  intermediate  point.  The  needles,  which  are  removed  in  three 
or  four  days,  serve  to  approximate,  without  injuring,  the  sides  of  the 
vein,  while  obliteration  of  the  vessel  takes  place  at  ttie  point  of  subcu- 
taneous section,  the  parts  healing  in  about  a  week. 

Vascular  Tumors  or  Angeiomata.* 

{Arterial  Varix^  Aneurism  by  Anastomosis^  Naevus,) 

Arterial  Varix  or  Cirsoid  Aneurism,  is  a  disease  which  consists 
in  the  simultaneous  elongation  and  dilatation  of  an  artery.  When,  as 
is  frequently  the  case,  the  capillary  network  is  also  involved,  the  disease 
receives  the  name  of  Aneurism  by  Anastomosis  or  Raoemose 
Aneurism,  but  the  two  affections  are,  in  every  essential  respect,  the 
same.  The  vessels  become  tor- 
tuous, and  in  parts  sacculated.  Fig.  245. 
their  coats  (especially  the  middle) 
being  thin,  and  causing  the  artery 
to  resemble  a  vein.  This  affec- 
tion is  most  common  about  the 
scalp  and  face,  but  may  occur  in 
other  parts,  as  the  tongue,  extre- 
mities, internal  viscera,  and  bones; 
it  is  chiefly  met  with  in  early  adult 
life,  and  its  development  is  often 
attributed  to  a  blow  or  other  in- 
jury. Aneurism  by  anastomosis 
forms  a  tumor  or  outgrowth,  of 
variable  size  and  shape,  usually 
of  a  bluish  hue,  compressible,  and 
communicating  to  the  touch  a 
spongy  or  doughy  sensation,  ac- 
companied by  a  whiz  or  thrill, 
sometimes  amounting  to  pulsa- 
tion, and  synchronous  with  the 
cardiac  impulse.  This  thrill  dis- 
appears when  the  arteries  leading 
to  the  tumor  (which  are  them- 
selves usually  dilated  and  tor- 
tuous) are  compressed,  and  returns  with  an  expansive  pulsation  when 
the  pressure  is  removed.    Auscultation  gives  usually  a  loud,  superficial, 


Anearlim  by  anastomosis. 
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cooing  bruit,  though  occasionally  a  softer  blowing  sound*  The  te 
lure  of  the  part  is  somewhat  elevated.  The  diagno»iit  from  on  ^^^ 
aueiuism,  may  be  made  by  noting  the  position  of  the  growth  (proWblf 
at  a  distance  from  any  large  artery),  its  doughy  and  compressihk  dii 
racter,  and  the  thrill,  rather  than  distinct  pulsation,  which  accompanies 
the  re-entrance  of  the  blood,  when,  after  compression  of  the  neighb<»» 
ing  arteries,  the  pressure  is  removed.  The  bruit  is  more  superfici^lh 
that  of  aneurism,  and  compression  of  the  arterial  trunks  does  uoti 
completely  mask  t!ie  physical  signs  of  the  disease,  as  in  that  affectia 
blood  still  entering  the  part  from  other  sources.  When  occurring! 
bone,  aneurism  by  anastomosis  may  be  mistaken  for  eucephaloid,  witb 
which,  indeed,  it  may  coexist. 

The  treatment  should  vary  with  the  size  and  position  of  the  growti 
Excision  or  Ligation^  in  tlie  way  which  will  be  described  when  we  coa 
to  speak  of  ua»vus,  is  the  mode  of  treatment  to  be  preferred  wheu  1 
affection  m  not  very  extensive,  and  suitably  situated,  as  on  the  lip,  seal] 

Fig.  S4«. 


*  Aii«arUii]  hj  *iiMtotiio«U  of  od«  of  tlte  pariai&l  bojioi. 

or  extremities.     If  excision  be  emploj^ed,  the  knife  must  be  carried  i 
of  the  disease,  in  order  to  avoid  profuse,  or  possibl}^  fatal  hemorrhag 
If  the  tumor  be  too  large  for  ligation  or  excision,  it  will  usually  be  pfl 
dent  not  to  interfere,  unless  the  integument  be  so  thinned  as  to  threaU 
rupture.    When  it  is  decided  to  operate,  several  methods  are  open  to  ( 
surgeon,  the  most  promising  being  electro-puncture,  the  injection^ 
coagulating  fluids,  and  deligation  of  the  main  arter^'  of  the  part, 
use  of  coagulating  injections  is  gone  rail}"  preferred  by  French  surgeon 
Broca  has  reported  a  case  in  which,  after  the  failure  of  acupressure  I 
the  nutritive  arteries,  he  effected  a  cure  by  injections  of  perchlorideC 
iron,  the  passage  of  the  styptic  being  limited  by  surrounding  the] 
of  ii*jection  with  rings  of  lead,  and  the  tumor  being  attacked  in 
by  dividing  it  into  lobes  by  means  of  tubes  of  caoutchouc.     Ilcine^ 
a  study  of  sixty  cases,  concludes  that  for  small  tumors,  simple  excisi<j 
is  the  best  remedy-,  while  for  those  which  are  hirger,  preliminary  ligati' 
of  the  carotid  or  nutrient  arteries,  and  subsequent  excision  atoned 
more  sittings,  are  to  be  preferred.     Ijigation  of  the  main  artery  is 
plan  which  has  been  most  frequently  cmplo3'ed,  particularly  whea 
aflection  has  involved  the  orbit.     In  such  a  case  the  primitive  carotid  I 
the  vessel  to  be  tied;  but  if  the  disease  were  limited  to  the  scalp,  it mig" 
be   better  to  adopt  Bruns's  suggestion,  and  tie  one  or  both  exteri 
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carotids  instead.  Thirty-one  cases  of  ligation  of  the  common  carotid 
for  erectile  tumor,  etc.,  tabulated  by  Norris,  gave  eighteen  recoveries 
and  eight  deaths.  In  other  cases,  again,  it  might  be  preferable  to  tie 
the  various  arteries  in  the  immediate  vicinity  of  the  vascular  growth, 
surrounding  the  latter  at  the  same  time  by  deep  incisions,  as  was  suc- 
cessfully done  by  Gibson.  The  only  treatment  to  be  recommended  for 
aneurism  by  anastomosis  occurring  in  the  long  bones,  is  amputation. 

N8BVUS  is  an  affection  very  analogous  to  the  preceding,  but  differs 
from  it  in  involving  chiefly  the  capillaries  or  veins.  When  congenital, 
nsevus  constitutes  the  so-called  mother^s  mark. 

1.  Capillary  Nsevi^  which  are  commonly,  if  not  always,  congenital, 
occur  as  flattened  elevations,  of  a  red  or  purple  hue,  usually  upon  the 
face  or  upper  part  of  the  trunk,  but  occasionally  in  other  situations. 
They  may  involve  a  considerable  extent  of  surface,  but  rarely  give  any 
annoyance  except  from  the  attendant  deformity.  Sometimes,  however, 
they  ulcerate  and  bleed.  They  consist  of  a  congeries  of  capillary  vessels, 
and  may  accompany  the  aneurism  by  anastomosis  on  the  one  hand,  or 
the  venous  naevus  on  the  other. 

2.  Venous  Naevi  occur  as  prominent  tumors  or  outgrowths,  of  a  reddish- 
purjjle  hue,  smooth  or  lobated  in  outline,  and  somewhat  compressible, 
doughy,  and  inelastic  to  the  touch  ;  they  are  less  exclusively  confined  to 
the  upper  part  of  the  body  than  the  capillary  naevi,  and,  in  their  struc- 
ture, consist  of  thin  tortuous  and  sacculated  veins,  often  interspersed 
with  cysts.  Yenous  naevi  may  occur  sitbcutaneously,  when  they  form 
tumors  which  may  be  partially  emptied  by  pressure,  slowly  filling  again 
when  the  pressure  is  removed,  and  becoming  distended  by  violent  ex- 
ertion or  struggling  on  the  part  of  the  patient. 

Treatment. — Cutaneous  naevi  which  are  small  and  not  disposed  to 
spread,  may  often  be  left  without  treatment — when  they  may  disappear 
spontaneously ;  and,  on  the  other  hand,  a  naevus  may  involve  such  a  large 
extent  of  surface  as  to  forbid  any  attempt  at  its  removal.  The  shrivelling 
of  small  cutaneous  naevi,  may  sometimes  be  hastened  by  the  application 
of  tincture  of  iodine.  Moderately  large,  or  subcutaneous,  or  even  small 
cutaneous  naevi,  if  they  are  so  placed  as  to  cause  disfiguration,  may  be 
removed  by  several  methods.  Various  plans  have  occasionally  proved 
successful,  such  as  vaccination  over  the  growth,  the  use  of  a  seton,  the 
introduction  of  heated  wires^  electro-puncture^  or  subcutaneous  discission 
with  compression;  the  best  modes  of  treatment,  however,  are  commonly 
the  application  of  caustics^  the  use  of  coagulating  injections,  excision^ 
and  ligation, 

(1.)  When  the  naevus  is  superficial,  and  so  situated  that  the  presence 
of  a  scar  will  not  be  particularly  objectionable,  the  application  of  nitric 
acid  or  the  Vienna  paste  may  suflQce  to  effect  a  cure,  the  application 
being  repeated  if  there  be  any  tendency  to  a  recurrence  of  the  affection. 

(2.)  Injection  of  a  solution  of  the  perchloride  or  persulphate  of  iron, 
by  means  of  an  ordinary  hypodermic  syringe,  may  be  employed  for  small 
naevi  in  certain  situations,  as  the  eyelid  or  orbit,  where  other  modes  of 
treatment  would  be  inapplicable ;  the  quantity  injected  should  be  very 
small  (not  more  than  two  or  three  drops  at  a  time),  and  compression 
should  be  made  upon  the  returning  veins,  lest  some  of  the  injected  fluid 
should  enter  the  general  circulation,  and  perhaps  cause  death. 

(3.)  Excision  may  be  practised  when  the  naevus  is  of  large  size,  and 
in  the  form  of  a  distinct  tumor,  the  incisions  being  carried  wide  of 
the  disease,  except  when,  as  occasionally  happens,  the  growth  is  sur- 
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rounded  by  a  capsule,  and  when  therefore,  as  advised  by  Teale,  enucleor 
Hon  may  be  safely  practised.  This  condition  is,  according  to  Erichsen, 
most  common  in  cases  of  naevus  associated  with  fatty  or  cystic  growths. 
(4.)  Ligation  is  in  most  instances  the  best  mode  of  treatment,  and  may 
1^  applied  in  several  ways.  If  the  naevus  be  very  small,  it  may  be  suffi- 
cient to  pass  harelip  pins  in  a  crucial  manner  beneath  the  growth,  and 
throw  a  ligature  around  their  ends,  or  a  double  ligature  may  be  intro- 
duced, and  the  naevus  tied  in  two  hialves.  In  other  cases  the  quadruple 
ligature  should  be  employed.  This  may  be  applied  by  passing  beneath 
the  naevus,  two  strong  needles,  eyed  at  the  points,  and  crossing  each 
other  at  right  angles — the  skin  over  the  growth  being,  if  healthy,  previ- 
ously reflected  in  flaps  by  means  of  a  crucial  incision  (Fig.  247).    The 


Fig.  248. 


NiBTiii ;  applicatloa  of  the  qaadniple  llgatare. 


Diagram  of  tied  nieTaa. 

needles  may  be  passed  un- 
armed, the  ligatures  — 
which  may  be  of  strong 
sillc  or  whipcord — being  in- 
troduced as  they  are  with- 
drawn. The  nooses  are 
then  cut,  and  an  assistant 
holds  six  ends  firmly,  while 
the  surgeon  knots  the  other 
two,  this  process  being  re- 
peated until  the  whole  nae- 
vus is  strangulated  in  four 
sections,  as  shown  in  Fig. 
248.  When  the  naevus  is 
flat  and  elongated,  a  better  plan  is  that  described  by  Erichsen,  which 
consists  in  passing  a  double  ligature  of  whipcord,  three  yards  long  and 
stained  black  for  half  its  length,  in  such  a  way  as  to  have  a  series  of 
double  loops,  about  nine  inches  in  length,  on  each  side  of  the  tumor 
(Fig.  249).  The  black  loops  being  then  cut  on  one  side,  and  the  white 
on  the  other,  the  ends  are  secured  as  in  Fig.  250,  so  as  to  strangulate 
the  growth  in  numerous  sections.  After  either  operation,  the  tumor 
sloughs,  and  comes  away  in  a  few  days,  leaving  an  ulcer  which  heals  by 
granulation.  Various  modifications  must  be  adopted,  according  to  the 
locality  of  the  disease.  In  dealing  with  a  naevus  over  the  fontanelle, 
there  might  be  some  risk,  if  the  ordinary  needles  were  used,  of  punctur- 
ing the  membranes  of  the  brain ;  and  hence  in  this  situation,  after  incis- 
ing the  skin  with  a  lancet,  the  ligature  should  be  carried  beneath  the 
growth  by  means  of  an  eyed  probe.  The  scalp  is  so  adherent  to  a  naevus 
in  the  cranial  region,  that  no  attempt  should  usually  be  made  to  preserve 
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the  skin  in  this  locality.  For  naevus  of  the  tongue,  the  use  of  the  ^cra- 
seur  may  be  advantageously  substituted  for  that  of  the  ligature.  H. 
Lee  has  recently  recommended,  in  cases  of  vascular  tumor  of  the  face 
and  neck,  the  use  of  Indiorrubber  thready  instead  of  the  common  liga- 


Fig.  249. 


Fig.  250. 


Diagram  of  ligature  of  flat  and  elongated  narns. 


Diagram  of  tied  flat  and  elongated  n 


ture,  the  elastic  contraction  of  this  agent  serving  to  divide  the  tissues 
without  hemorrhage,  and  thus  effecting  rapid  and  painless  removal  of  the 
morbid  growth. 

Diseases  of  Arteries. 

Arteritis  and  Arterial  Oooluslon. — Arteritis^  or  Inflammation 
of  the  Arterial  Tunics,  may  occur  as  a  primary  affection,  the  result  of 
injury  or  exposure  to  cold,  but  in  the  immense  majority  of  cases  is 
secondary  to  Arterial  Occlusion,  the  result  of  thrombosis,  or  more  fre- 
quently of  embolism,  the  plug  being  derived  from  a  fibrinous  heart-clot. 
The  repair  of  arteries  after  division  is,  as  has  been  already  mentioned 
(p.  176),  due  to  the  formation  of  a  clot,  together  with  the  union  of  the 
cut  edges  by  means  of  local  inflammatory  changes.  The  alterations  in  the 
arterial  coats  produced  by  inflammation,  are  analogous  to  those  which  we 
have  studied  in  the  walls  of  a  vein,  as  the  result  of  phlebitis.  Thus  the 
external  coat  and  sheath  become  vascular,  pulpy,  and  distended  with  the 
products  of  inflammation;  the  middle  coat  contracted,  thickened,  and 
softened ;  while  the  inner  loses  its  smooth  and  polished  appearance,  and 
becomes  pulpy  and  stained  from  contact  with  the  coloring  matter  of  the 
blood.  The  clot  which  forms  in  cases  of  arteritis,  and  which  indeed,  as 
has  been  said,  is  commonly  the  cause  of  the  arterial  inflammation,  may 
consist  merel}'  of  masses  of  a  fibrinous  substance,  which  do  not  com- 
pletely occlude  the  vessel — or  may  form  a  complete  plug,  usually  of  a 
conical  form,  the  lower  part  of  which  consists  apparently  of  white  blood 
corpuscles  and  fibrin,  and  oflen  adheres  to  the  sides  of  the  artery,  while 
the  upper  part  is  of  the  color  of  ordinary  clotted  blood,  and  projects 
tail-like  into  the  upper  part  of  the  vessel. 

The  symptoms  of  arterial  occlusion  consist  of  acute  pain  in  the  course 
of  the  affected  artery,  and  in  the  parts  which  it  supplies,  with  a  feeling 
of  tension,  great  hyperaesthesia,  and  loss  of  muscular  power.  If  the 
artery  be  superficial,  it  can  be  felt  as  a  cord,  and  is  either  pulseless,  or 
the  seat  of  a  sharp  and  jerking  pulsation,  according  to  the  degree  of  its 
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Fig.  251. 


obstruction.  If  the  artery  be  one  of  importance,  gangrene  may  result, 
though,  in  young  and  healthy  subjects,  the  collateral  circulation  may  be 
established  with  sufficient  promptness  to  avoid  this  result.  The  arterial 
clot  may  become  organized,  the  vessel  being  converted  into  a  fibro-cellu- 
lar  cord;  or  a  fragment  may  be  detached  and  plug  the  artery  at  a  lower 
point  (this  double  occlusion  almost  invariably  producing  gangrene);  or 
the  clot  may  become  completely  disintegrated,  and  capillary  embolism 
(arterial  pysemia)  result. 

The  treatment  consists  in  the  administration  of  opium  to  relieve  pain, 
and  of  tonics,  stimulants,  and  concentrated  food  to  maintain  the  patient's 
strength,  with  application  of  external  warmth  to  the  affected  part  in 
order  to  avert  mortification.  The  subject  of  gangrene  as  the  result  of 
arterial  occlusion,  and  the  question  of  amputation  under  such  circum- 
stances, have  been  sufficiently  considered  in  previous  chapters  (pages  92, 
194). 

Chronio  Structural  Changes  in  Arteries. — The  most  important 
of  these  are  Fatty  Degeneration^  Atheroma^  Ossification^  and  Calcification. 
1.  Fatty  Degeneration  occurs  in  the  inner  coat  of  arteries,  espe- 
cially the  aorta,  carotids,  and  cerebral  arteries,  giving  rise  to  small, 

rounded  or  angular,  whitish  spots,  which 
project  slightl}'  above  the  surface;  the  fatty 
change  takes  place  in  the  connective  tissue 
corpuscles  of  the  part,  and  at  a  later  period, 
the  intermediate  substance  soHiening,  the 
masses  of  fat  granules  fall  apart,  and  the 
current  of  blood  carrying  away  the  fat  par- 
ticles, velvety-looking  depressions  are  pro- 
duced, which  constitute  a  form  of  what 
Virchow  cbIIs  fatty-usure.^ 

2.  Atheroma,  which  is  usually  accom- 
panied by  the  fatty  change  of  the  internal 
coat  above  described,  appears  to  occur  pri- 
marily in  the  external  layer  of  the  inner 
coat,  at  the  junction  of  the  latter  with  the 
middle  coat,  and  forms  a  pultaceous  (or 
atheromatous)  mass,  consisting  of  granular  matter,  fat  globules,  plates 
and  crj'stals  of  cholestearine,  and  half-softened  fragments  of  tissue  which 
have  not  j'et  undergone  degeneration  (Fig.  252).  During  the  early  stage 
of  atheroma,  the  appearance  presented  is  that  of  a  whitish,  somewhat 
elevated  spot,  projecting  into  the  vessel,  but  still  covered  by  a  portion  of 
the  inner  coat  of  the  latter.'  As  the  process  continues,  the  inner  coat 
becomes  perforated,  the  atheromatous  mass  is  evacuated  into  the  vessel, 
and  the  so-called  atheromatous  ulcer  results  (Fig.  253),  just  as  in  the  affec- 
tion known  as  ulcerative  endocarditis.  While  this  change  is  occurring 
between  the  inner  and  middle  coats  of  the  artery,  its  outer  coat  becomes 
thickened  and  indurated,  thus  tending  to  maintain  the  strength  of  the 
vessel,  which  at  the  same  time  becomes  comparatively  rigid  and  inelastic. 
Atheroma  is  usually  spoken  of  as  a  degenerative  change,  but  according 
to  Yirchow,  Billroth,  Nieraeyer,  W.  Moxon,  and  others,  should  be  con- 
sidered a  result  of  inflammation. 


Fttttj  degeaeration  In  Inner  arterial 
coat. 


>  Cellular  Pathology,  Chance's  transl.,  pp.  839-340. 

«  Mr.  Moore,  in  his  essay  in  Holmes's  System  of  Surgery,  vol.  iii.,  adopts  the  view 
formerly  held  by  Rokitansky,  that  atheroma  is  a  deposit  on  the  lining  membrane 
of  the  artery,  derived  from  the  blood. 
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3.  Ossification  is  a  rare,  but,  according  to  Yirchow,  an  occasional 
change  met  with  in  the  inner  arterial  coat.  It  may  coexist  with  or  may 
take  the  place  of  tlie  atheromatous  change  (aiheromasia)^  and,  like  that, 
results,  according  to  Virchow,  from  inflammatory  proliferation. 


Fig.  252. 


Fig.  353. 
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Fatty  gniDales,  with  crystals  of  cholestearioe,  from  athero- 
matoiu  deposits  In  the  aorta. 


Atheromatoos  ulcer  of  aorta. 


4.  Calolflcatlon  is  frequently  met  with,  and,  unlike  atheroma,  often 
in  the  peripheral  arteries ;  it  occurs  chiefly  in  the  middle  coat  of  the  ves- 
sel, and  has  no  necessary  connection  with  the  atheromatous  change.  It 
consists  in  the  deposit  of  earthy  matters,  principally  phosphate,  with 
a  little  carbonate  of  lime,  and  occurs  in  the  form  of  plates,  rings,  or 
tubes,  constituting  the  several  varieties  of  the  aflTection,  known  as  lami- 
nar^ annular^  and  tubular  calcification.  When  in  the  superficial  arteries, 
it  is  readily  recognized  by  the  touch. 

These  various  structural  changes  may  exist  independently,  or,  as  is 
more  common,  may  coexist  in  the  same  person.  They  may  occur  at  any 
age,  but  are  by  far  most  frequently  seen  in  those  who  have  passed  the 
period  of  middle  life.  They  are  more  frequent  in  men  than  in  women,  and 
are  said  to  be  predisposed  to  by  intemperate  habits  and  by  syphilis;  when 
occurring  in  the  limbs,  they  are  usually  symmetrical.  The  effect  of  these 
structural  changes  is,  in  the  first  place,  to  diminish  the  calibre  of  the 
affected  artery,  and,  secondly,  by  lessening  its  natural  resilienc}',  to  lead 
to  its  irregular  dilatation  and  elongation ;  hence,  an  atheromatous  or 
calcified  artery  may  become  tortuous,  and  is  peculiarly  apt  to  become  the 
seat  of  aneurism.  Rupture  may  take  place  through  an  atheromatous 
ulcer,  and  lead  to  fatal  hemorrhage,  as  has  been  occasionally  seen  in  the 
aorta  ;^  while  both  atheroma  and  calcification  render  an  artery  more 
apt  to  be  ruptured  by  external  violence,  and  interfere  with  the  success 
of  hemostatic  measures — a  ligature  perhaps  cutting  through  at  once,  or 
becoming  prematurely  detaclied  and  leading  to  secondary  hemorrhage. 
Finally,  the  loss  of  smoothness  in  the  lining  surface  of  an  atheromatous 
or  calcified  artery,  hinders  the  circulation,  and  offers  a  nidus  for  the  oc- 
currence of  arterial  thrombosis,  thus  leading  indirectly  to  occlusion  and 
perhaps  gangrene ;  or,  on  the  other  hand,  particles  detached  from  an 

*  Similarly,  fatty  degeneration  of  the  cerebral  arteries,  is  a  very  common  ante- 
cedent to  the  occurrence  of  apoplexy.  (See  Paget,  Lectures  on  Surgical  Pathology^ 
Sdedit.,  p.  lOG.) 
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obstruction*  If  the  artery  be  one  of  importance,  gangrene  may  result, 
tboijgh,  in  young  and  healthy  subjects,  the  collateral  circulation  tu^yht 
eatabiislied  witli  siillkicut  promptness  to  avoid  this  result*  The  arterial 
clot  may  become  organized,  the  vessel  being  converted  into  a  fibrtKtllu* 
lar  cord ;  or  a  fragment  may  be  detached  and  plug  the  artery  at  a  loircr 
point  (this  double  occlusion  almost  invariably  producing  gangrene);  or 
the  clot  may  become  completely  disintegrated,  and  capillary  embojiim 
(^arferial  pyemia)  result* 

The  (reahnent  consists  in  the  administration  of  opinm  to  reliere  pain, 
and  of  tonics,  stimulants,  and  concentrated  food  to  maintain  the  patirnff 
strength,  with  application  of  external  warmth  to  the  affected  pari  io 
order  to  avert  mortification.  The  subject  of  gangrene  as  the  re^mlu/ 
arterial  occlusion,  and  the  question  of  amputation  under  such  circufii- 
stances,  have  been  sufficiently  considered  la  previous  chapters  (pag^  I'l^ 
194). 

Chronlo  Structural  Changes  in  Arteries. — The  most  imporUulH 

of  these  are  Fatti/  Degeneration^  Alher^QmajOssiJication^  and  Calcification* 
1.  Fatty  Degeneration  occurs  in  the  inner  coat  of  arteries,  e*p€5- 
cially  the  aorta,  carotids,  and  cerebral   arteries,  giving  rise  to  smiHi 

rounded  or  angular,  whitish  spots,  whicts 
project  slightly  above  the  surface;  thefatt3^ 
change  takes  place  in  the  connective  tis&>*< 
corpuscles  of  the  part,  and  at  a  later  periotl 
the  intermediate  substance  softening,  ib^^ 
A  masses  of  fat  granules  fall  apart,  aud  Ih^ 

^         ,  \      current  of  blood  carr3'ing  away  the  fat  pai*-^ 

!      tides,  velvety-looking  depressions  are 
;  .  ;     :*  V      duced,  which  constitute  a  form  of 

Tircbow  calls  /a//y-w*u re.* 

2.  Atheroma,  which  is  usually 
panied  by  the  fatty  change  of  the  iniej 
coat  above  described,  appears  to  occur 
marily  in  the  external  layer  of  the  ini 
coat,  at  the  junction  of  the  latter  with  the 
middle  coat,  and  forms  a  ptn'  <» 

fl//ieroi«flt/oMs)  mass,  consisting  of  granular  matter,  fat  glol  '4 

and  crystals  of  cholestearine,  and  half-softened  fragments  of  tissue  uliich 
have  not  yet  undergone  degeneration  (Fig.  252),  During  the  early  stagi 
of  atheroma,  the  appearance  presented  is  that  of  a  whitish »  sotnewhit 
elevated  spot,  projecting  into  the  vessel,  but  still  covered  by  a  portion  of 
the  inner  coat  of  the  latter.*  As  the  process  continues^  the  inner  co*t 
becomes  perforated,  the  atheromatous  mass  is  evacuated  into  the  vessel, 
and  the  so-called  atheronintou^  nicer  I'esults  (Fig,  253),  just  as  in  the  alfoo* 
tion  known  as  ulcerative  endocarditis.  While  this  change  is  occurno^ 
between  the  inner  aud  middle  coats  of  the  artery,  its  outer  coat  liecoiaM 
thickened  aud  indurated,  thus  tending  to  maintain  the  strcngtli  of  ibe 
vessel,  which  at  the  same  time  becomes  comparatively  rigid  and  inelastic 
Atirtroma  is  usually  spoken  of  as  a  defjeuerative  change,  but  acconiiag 
to  Virchow,  Billroth,  Nicmcycr,  W.  Moxon,  and  Others,  should  be  cm- 
flidered  a  result  of  inflammation. 


\ 


FiiUj  degeneralti^Q  iu  Inner  Arterial 


'  Cdlulrtr  Pafholo^,  Clifiace's  traasl,  pp,  839^*140. 

*  Mr.  Moore,  tu  his  t'ssaj  in  IIolmeM'n  Sj/ntem  nf  Surgery i,  vol.  ill,,  adopts t 
formerly  held  by  Hokft^iuiky,  that  atheroma  is  a  deposit  on  the  UnijQg  i 
of  ibe  artery,  derived  IVom  the  blood. 


CAUSES    OF    ANEURISM. 


527 


scribed  and  diffused^  the  aneurism  being  circumscribed  as  long  as  its 
sac  remains  entire,  and  becoming  diffused  when  its  sac  gives  way — the 
contained  blood  being  then  either  widely  spread  among  the  adjoining 
tissues,  or  being  still  confined  by  an  adventitious  envelope  of  condensed 


Fig.  254. 


Fig.  255. 


Large  fasiform  anearism  of  ascending  aorta, 
bursting  into  pericardiam. 


Saccalaled  anearism  of  ascending  aorta. 


connective  tissue.  The  subdivision  of  aneurisms  into  true  and  false,  is 
not  of  much  practical  importance — the  fact  being  that  it  is  often  impos- 
sible, even  after  careful  dissection,  to  distinguish  one  from  the  other ; 
while  a  diffused  aneurism  is  in  reality  nothing  more  than  an  aneurism, 
the  sac  of  which  has  given  way. 

3.  Dissecting  Aneurism  is  almost  exclusively  met  with  in  the  aorta, 
and  is  a  rare  form  of  the  disease,  in  which  the  blood  makes  its  way  between 
the  coats  of  the  artery  itself;  a  sac  may  thus  be  formed  in  the  arterial 
wall ;  or  the  blood  may  dissect  up  the  coats  of  the  vessel  for  some  dis- 
tance, at  last  bursting  through  the  external  tunic,  and  probably  causing 
death  by  syncope ;  or,  finally,  the  blood  may  re-enter  the  artery  through 
a  softened  .patch  of  the  inner  coat,  thus  giving  the  appearance  of  a  double 
aorta.  The  only  contingency  in  which  a  dissecting  aneurism  would  be 
likely  to  demand  the  special  attention  of  the  surgeon,  would  be  in  case 
the  pressure  of  the  effused  blood  should  threaten  gangrene,  by  occluding 
the  trunk  of  the  affected  vessel. 

Causes  of  Aneurism. — The  chief  Predisposing  Cause  is  unquestion- 
ably the  existence  of  structural  changes  (particularly /a// «/  degeneration 
and  atheroma)  in  the  arterial  walls.  Calcification  does  not  directl}'  tend 
to  cause  aneurism,  but  rather  lessens  the  dilatability  of  the  arter}'  which 
it  affects ;  it  has,  however,  an  indirect  influence,  the  want  of  elasticity 
which  it  produces  tending  to  increase  the  strain  upon  other  portions  of 
the  vessel,  and  thus  predisposing  them  to  aneurismal  disease.  Age  has 
been  looked  upon  as  a  predisposing  cause,  aneurism  usually  occurring 
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atheromatous  ulcer  may  produce  capillarj  embolism,  and  give  rise  to  ow 
form  of  arterial  pjEcmia.  Little  can  be  done  in  the  way  of  treatinoA 
for  these  structural  changes,  beyond  attention  to  the  general  he^Ubof 
the  patient;  if  wide-spread,  they  would  of  course  render  ihe  surgeoa 
cautious  in  reconimeuding  any  cutting  operation,  that  was  not  imper** 
lively  required.  Should  occlusion  and  gangrene  occur,  the  case  shoaid 
be  treated  on  the  principles  laid  down  in  previous  portions  of  the  woit 

"  Aneurism. 

Aneurism,  as  the  term  is  used  in  this  work,  is  a  disease  of  the  arteria 
cousi^tlag  in  a  circumscribed  dilatation  of  one  or  more  of  the  arttful 
coats. 

Varieties. — We  have  already  considered  those  forms  of  an^'Tr-^'*' 
which  result  from  wounds  (see  page  195),  as  well  as  the  genero 
Hon  of  an  artery  which  constitutes  the  disease  known  as  a;  ' 
ov  cirsoid  aneurism ;  there  remain  for  discussion  three  vai  > 

eurisni,  which  maybe  called  respectively:  lithe  tubular  or  J  tutjvvnh 
2,  the  sacculated;  and  3,  the  dissecting  aneurianu 

1.  Tuliular  or  Fusiform  Aneurism.— This  is  a  cireuniscribftl 

dilatation  of  all  the  coats  of  an  artery,  in  its  whole  circumference.    It  a 
accompanied  by  elongation  of  the  vessel,  with  thickening  and  struclurii 
change  of  its  coats.     It  is  most  common  in  the  aorta,  but  also  occurs  in 
the  ihac  and  femoral  arteries,  and  has  been  seen  in  the  basilar  arterr. 
Several  fusiform  aneurisms  may  coexist  in  the  course  of  the  same  vt^sseU 
the  intervening  portions  of  the  artery  remaining   healthy.     TabuUr 
aneurisms  of  the  aortic  arch  may  attain  a  Very  large  size,  ruuniag  a 
chronic  course,  and  doing  harm  chiefly  by  pressure  on  important  part»» 
They  may  cause  death  bv  impeding  the  circulation,  and  thu^  caustDg 
syncope;  or  by  compressing  other  parts,  as  the  oesophagus  or  hronciu^r 
or,  when  occurriog  in  the  iutra-pericardial  portion  of  the  aorta,  by  burst — 
ing  into  the  pericardial  sac  (Fig.  254).     More  commonly,  however,  a  ioo^ 
culated  aneurism  forms  upon  one  or  other  side  of  the  tubular  dilaUilioo^ 
and,  becoming  the  more  Important  disease,  leads  more  rapidly  to  a  faUl 
result. 

2.  A  Sacoulated  Aneurism  is  a  sac-like  dilatation  which  fonni 
upon  one  side  of  an  artery,  or  of  a  previously  existing  fusiform  xo^Or 
nsm,  and  which  cummuiiicates  with  the  interior  of  the  vessel,  by  mean* 
of  a  comparatively  small  oiitice,  called  the  mouth  of  the  sac.    SacculnltMl 
aneurisms  are  divided  into  true  andfahe;  the  true  sacculafed  aneMfim 
being  one  in  which  all  the  arterial  coats  enter  into  the  formation  of  iht 
sac-wall,  and  the  false  saeeulated  aneurisin  (which  is  by  far  the  more 
commou)  being  one  in  which,  the  inner  and  part  of  the  middle  coat  liaving 
given  way,  t lie  sac-waU  is  formed  by  the  thickened  outer  coat  of  the 
arter}  ,  with  perhaps  the  external  layers  of  the  middle  coat.   A  true  saccu- 
lated aneoriem  must  be  of  small  size,  and  with  a  large  mouth  to  its  sue; 
for  it  is  scarcely  conceivable  that,  a  large  sac  could  be  formed  ttom 
the  porlioii  of  arterial  wall  corresponding  to  the  area  of  a  small  s»c-^ 
mouth.      It  is  very  probable,  however,  that  a  considerable  uumbtr  oC 
sacculated  aneurisms  are  at  lirst  true^  and  subsequently,  as  they  increase 
in  size,  become /a/ft-e  by  ruiiture  of  the  inner  coats  of  the  sac^wall.  /V«^ 
sacvuiated  aneurisms  are  further  classified  by  surgical  Writers  &6CiraifrL- 
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scribed  and  diffused^  the  aneurism  being  circumscnbed  as  long  as  its 
sac  remains  entire,  and  becoming  difif^ised  when  its  sac  gives  way — the 
contained  blood  being  then  either  widely  spread  among  the  adjoining 
tissues,  or  being  still  confined  by  an  adventitious  envelope  of  condensed 


Fig.  254. 


Fig.  255. 


Large  fasiform  anearism  of  ascending  aorta, 
baretiog  into  pericardlam. 


Sacculated  anearism  of  ascending  aorta. 


connective  tissue.  The  subdivision  of  aneurisms  into  true  and  false,  is 
not  of  much  practical  importance — the  fact  being  that  it  is  often  impos- 
sible, even  after  careful  dissection,  to  distinguish  one  from  the  other ; 
while  a  diffused  aneurism  is  in  reality  nothing  more  than  an  aneurism, 
the  sac  of  which  has  given  way. 

3.  Dissecting  Aneurism  is  almost  exclusively  met  with  in  the  aorta, 
and  is  a  rare  form  of  the  disease,  in  which  the  blood  makes  its  way  between 
the  coats  of  the  artery  itself;  a  sac  may  thus  be  formed  in  the  arterial 
wall ;  or  the  blood  may  dissect  up  the  coats  of  the  vessel  for  some  dis- 
tance, at  last  bursting  through  the  external  tunic,  and  probably  causing 
death  by  syncope ;  or,  finally,  the  blood  may  re-enter  the  artery  through 
a  softened  .patch  of  the  inner  coat,  thus  giving  the  appearance  of  a  double 
aorta.  The  only  contingency  in  which  a  dissecting  aneurism  would  be 
likely  to  demand  the  special  attention  of  the  surgeon,  would  be  in  case 
the  pressure  of  the  effused  blood  should  threaten  gangrene,  by  occluding 
the  trunk  of  the  affected  vessel. 

Causes  of  Aneurism. — The  chief  Predisposing  Cause  is  unquestion- 
ably the  existence  of  structural  changes  (particularly /a/Zi/  degeneration 
and  atheroma)  in  the  arterial  walls.  Calcification  does  not  directly  tend 
to  cause  aneurism,  but  rather  lessens  the  dilatability  of  the  artery  which 
it  affects ;  it  has,  however,  an  indirect  influence,  the  want  of  elasticity 
which  it  produces  tending  to  increase  the  slrain  upon  other  portions  of 
the  vessel,  and  thus  predisposing  them  to  aneurismal  disease.  Age  has 
been  looked  upon  as  a  predisposing  cause,  aneurism  usually  occurring 
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daring  the  middle  period  of  life ;  the  explanation  is,  that  at  this  age, 
while  atheromatous  changes  have  begun,  the  laborious  occupations  of 
youth  are  commonly  still  continued.  Similarly,  though  aneurism  is  unques- 
tionably much  more  frequent  in  the  male  sex  than  in  the  female  (about 
seven  to  one^),  it  is  probably  not  more  so  than  might  be  expected  from  the 
greater  liability  of  men  to  structural  arterial  changes,  and  from  their  being 
more  commonly  engaged  in  occupations  which  themselves  predispose  to 
aneurism  al  disease.  Any  occupation  which  requires  intermittent  violent 
muscular  exertion,  predisposes  to  aneurism,  by  inducing  occasional  vio- 
lent action  of  the  heart,  and  consequent  over-distension  of  the  arteries ; 
thus  hotel-porters,  soldiers,  and  sailors,  or  those  who,  usually  leading 
sedentary  lives,  indulge  occasionally  in  athletic  sports,  are  said  to  be 
more  liable  to  aneurism  than  those  whose  occupation  is  uniformly  labo- 
rious. Climate  appears  to  exercise  some  predisposing  influence,  aneu- 
rism being  probably  more  common  in  the  British  isles,  and  particularly  in 
Ireland,  than  in  any  other  portion  of  the  world.  The  disease  is  com- 
paratively rare  in  this  country.  Anything  which  tends  to  obstruct  the 
arterial  circulation^  may  predispose  to  aneurism,  by  increasing  the  ten- 
sion of  the  arterial  walls ;  it  is  thus,  as  we  have  seen,  that  calcification 
produces  its  effect,  and  it  is  thus  that  aneurism  may  be  developed  above 
the  seat  of  occlusion  of  an  artery  by  embolism,*  or  above  the  point  of 
application  of  a  ligature.  The  position  of  an  arter}'  may  itself  predis- 
pose the  vessel  to  aneurism  ;  thus  the  exposed  situation  of  the  popliteal 
artery  renders  it  peculiarly  liable  to  the  development  of  aneurismal 
disease. 

The  Exciting  Causes  of  aneurism,  are  wounds,  blows,  and  sudden 
strains.  The  effect  of  wounds  has  already  been  considered  (see  page  195); 
blows  and  strains,  which  may  cause  rupture  of  a  healthy  artery,  may  still 
more  readily  induce  partial  dilatation  of  one  which  is  weakened  by  disease, 
thus  giving  rise  to  a  tubular,  or  to  a  true  sacculated  aneurism ;  or  (which 
is  commoner)  may  cause  the  giving  way  of  the  portion  of  the  inner  coat 
which  covers  an  atheromatous  patch,  leading  to  the  evacuation  of  the 
latter,  and  the  consequent  formation  of  a  false  sacculated,  or  of  a  dis- 
secting aneurism,  according  to  the  particular  circumstances  of  the  case. 

Number,  Size,  and  Struoture  of  Aneurisms. — Aneurisms  are 
usually  single,  but  two  or  more  may  coexist  in  the  same  person.  When 
aneurisms  are  multiple,  thej*  may  affect  one  or  different  arteries ;  thus 
there  may  be  an  iliac  and  a  femoral,  or  a  femoral  and  a  popliteal  aneu- 
rism in  the  same  limb,  or,  on  the  other  hand,  a  popliteal  aneurism  may 
coexist  with  one  of  the  subclavian  or  carotid  artery,  or  with  one  of  the 
aorta.  Popliteal  aneurism  is  frequently  symmetrical.  When  a  large 
number  of  aneurisms  coexist,  as  in  cases  recorded  by  Pelletan  and  Clo- 
quet,  the  patient  is  sometimes  said  to  suffer  from  the  aneurismal  diathesis. 

Aneurismal  tumors  vary  in  size^  from  that  of  a  pea,'  to  that  of  a 
child's  head;  the  size  varies  in  different  situations,  according  to  the 

^  In  the  internal  aneurisms  the  proportion  is  four  to  one,  and  in  the  external 
(excluding  carotid  aneurism,  which  affects  both  sexes  equally)  it  is  thirteen  to 
one ;  diisecting  aneurism  is  twice  as  frequent  in  women  as  in  men  (Crisp,  Structure^ 
Diieaset^  and  Injuries  of  Bloodvessels,  p.  115). 

<  According  to  Church,  embolism  is  the  most  frequent  cause  of  intra-cranial 
aneurism  in  jroung  persons  {St  Bartholomew'' s  Hosp.  Reports,  vol.  vi.,  p.  99). 

•  The  miUary  aneurisms  found  by  Charcot,  and  others,  in  the  capillary  vessels 
of  the  brain,  in  cases  of  apoplexy,  are  much  smaller,  the  diameter  of  these  aneu- 
risms rarely  exceeding  a  millimetre,  or  about  2^  of  an  inch. 
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Fig.  256. 


degree  of  resistance  offered  by  surrounding  parts,  and  the  force  of  the 
distending  blood  current.  The  largest  aneurisms  are  hence  commonly 
those  which  occur  in  the  aorta,  or,  externally,  in  the  axilla,  neck,  groin, 
and  ham. 

If  a  sacculated  aneurism  is  laid  open,  its  structure^  going  from  with- 
out inwards,  is  found  to  be  as  follows:  (1)  an  investment  of  condensed 
areolar  tissue,  forming  an  adventitious 
sac;  (2)  the  true  aneurismal  sac,  con- 
sisting either  of  the  thickened  exter- 
nal, with,  perhaps,  part  of  the  middle 
coat  (false  aneurism)^  or  of  all  the 
coats  {true  aneurism)^  in  which  case 
the  inner  and  middle  coats  may  some- 
times be  recognized  by  the  atheroma- 
tous and  calcareous  patches  which 
they  contain ;  (3)  concentric  layers  or 
laminse  of  decolorized  fibrinous  clot, 
which  appear  to  have  been  successively 
separated  from  the  blood,  as  if  by  whip- 
ping, and  of  which  the  inner  layers  are 
softer  and  redder  than  the  outer ;  and  (4) 
an  ordinary  loose  "currant-jelly  "coagu- 
lum,  which  may  be  either  of  ante-mor- 
tem, or  of  post-mortem  formation.  The 
laminated  fibrinous  coagulum  serves 
an  important  purpose  in  strengthen- 
ing the  sac-wall,  lessening  the  contain- 
ing capacity  of  the  sac  itself,  and,  b}"^ 
its  tough  and  inelastic  character,  di- 
minishing the  force  of  the  arterial  cur- 
rent in  the  sac,  thus,  in  every  way, 
tending  to  limit  the  spread  of  the  dis- 
ease, and  even  to  lead  to  its  sponta- 
neous cure.  The  mouth  of  the  sac^ 
which  is  round  or  oval  in  shape,  is  of 
variable  size,  but  always  of  much  less 
area  than  a  section  of  the  sac  itself; 
in  a  false  aneurism  the  inner  and  usually  the  middle  coat  cease  abruptly 
at  the  mouth  of  the  sac,  and  even  in  a  true  aneurism  they  can  rarely 
be  traced  for  more  than  a  short  distance  beyond  the  same  point.  The 
structure  of  the  tubular^  and  that  of  the  dissecting  form  of  aneurism, 
have  already  been  referred  to  (pages  526,  527)  ;  another  point  in  which 
these  differ  from  the  sacculated  aneurism,  is  in  containing  little  or  no* 
laminated  fibrinous  clot. 


Section  of  Anenrism  of  calf,  nadergolng 
sponuneoai  cate:  (a)  black  recent  coaga- 
Inm,  Ijlog  In  centre  of  laminated  fibrin ;  (fr) 
posterior  tibial  nerre  stretched. 


Symptoms  of  Aneurism. — Patients  are  sometimes  conscious  of  the 
formation  of  an  aneurism — experiencing  a  distinct  sensation  of  something 
having  given  way,  or  a  sharp  pain,  as  if  from  the  stroke  of  a  whip — or 
(as  in  the  case  of  intra-orbital  aneurism)  hearing  a  sudden  sound,  as  of 
the  explosion  of  a  percussion-cap — a  small,  pulsating  tumor  being,  per- 
haps immediately,  or  soon  after,  discovered  upon  examining  the  part.  In 
other  cases,  the  development  of  an  aneurism  is  very  gradual,  the  patient 
perhaps  not  becoming  aware  of  its  existence  until  it  has  attained  a  con- 
siderable size.  The  symptoms  of  aneurism  may  be  divided  into  those 
which  are  peculiar  to  the  aneurismal  nature  of  the  afiTection,  and  those 
34 


630      SURGICAL    DISEASES    OF    THE    VASCULAR   SYSTEM. 

which  depend  merely  upon  its  size  or  position — its  pressure  effects — 
and  which  might  equally  be  due  to  any  other  tumor  of  the  same  balk, 
and  in  the  same  locality.  The  peculiar  symptoms  of  aneurism  are  made 
apparent  by  auscultation  and  manual  examination,  and  depend  upon  the 
flow  of  blood  through  the  aneurismal  tumor,  and,  in  the  case  of  the  ordi- 
nary sacculated  form  of  the  disease,  upon  the  communication  which  exists 
between  the  sac  and  the  artery  upon  which  it  is  developed ;  in  certain  in- 
ternal aneurisms,  the  auscultatory  signs  alone  are  available  for  diagnosis. 

Oeneral  Characters, — An  external  aneurism  presents  the  appearance 
of  a  rounded  or  oval  tumor,  situated  in  the  course  of  a  large  artery, 
somewhat  compressible  and  elastic,  and  becoming  flaccid  by  pressure  on 
the  artery  above,  and  tense  by  pressure  on  the  artery  below  the  tumor. 
If  the  aneurism  contain  but  little  laminated  clot,  it  will  be  quite  soft 
and  compressible,  but  if,  on  the  other  hand,  the  sac  contain  a  large  . 
amount  of  fibrinous  clot,  it  will  be  comparativelj'  hard  and  inelastic ; 
the  skin  over  an  aneurism  is  usually  healthy,  though  stretched;  as  the 
tumor  grows  it  may,  however,  become  discolored,  thinned,  or  even  ulcer- 
ated, and  suppuration  may  occur  in  the  subcutaneous  areolar  tissue. 
Muscular  weakness  of  the  part,  stiflness,  and  a  tired  feeling,  are  fre- 
quent accompaniments  of  aneurism. 

Pulsation. — The  pulsation  of  an  aneurism  is  peculiar,  being  of  an 
eccentric,  expansive  character,  separating  the  hands  when  placed  on 
either  side  of  the  tumor — the  fluid  pressure  of  the  blood  entering  the 
sac  being,  according  to  a  well-known  law  of  hydraulics,  exerted  equally 
in  all  directions.  This  pulsation  is  most  marked  when  the  mouth  of 
the  sac  is  large,  and  when  the  sac  contains  but  a  small  quantity  of 
laminated  clot — the  pulsation  of  a  partially  consolidated  aneurism,  if  at 
all  perceptible,  being  comparatively  obscure,  and  sometimes  scarcely 
distinguishable  from  that  transmitted  to  a  solid  tumor  by  a  subjacent 
artery.  The  characters  of  the  pulsation  are  rendered  less  distinct  by 
pressure  above,  and  more  distinct  by  pressure  below  the  aneurism,  or 
by  elevating  the  part  in  which  the  tumor  is  seated.  By  firmly  compress- 
ing the  artery  above  the  sac,  the  pulsation  in  the  latter  ceases,  and  it 
becomes  flaccid ;  if  now  the  hands  be  placed  on  either  side  of  the  tumor, 
and  the  compression  be  suddenly  removed,  the  entering  blood  redis- 
tends  the  sac,  with  a  forcible,  expanding  beat,  which  is  almost  pathogno- 
monic. 

The  pulsation  of  the  artery  below  the  tumor  is  sometimes  greatly 
diminished;  this  is  a  sign  of  considerable  value  in  certain  cases  of  intra- 
thoracic aneurism,  in  which  the  radial  pulse  of  the  affected  side  may  be 
much  weaker  than  on  the  sound  side,  or  altogether  absent.  This,  in 
particular  instances,  may  be  due  to  arterial  occlusion  from  arteritis, 
to  the  rigidity  produced  by  calciflcation,  or  to  external  pressure,  but,  in 
the  majority  of  cases,  is  probably  owing  to  the  mechanical  action  of  the 
sac-walls  in  equalizing  the  blood  current  and  thus  lessening  pulsation, 
just  as  the  air-chamber  does  in  the  ordinary  "  hydraulic  ram." 

Bruit. — This  is  the  name  given  to  the  intermittent  sound  which  is 
heard  by  appljnng  the  ear  to  an  aneurismal  tumor,  and  which  is  due  to 
the  rush  of  blood  from  a  narrow,  into  a  dilated  cavity:  the  bruit  varies  a 
good  deal  in  different  cases,  being  usually  of  a  rasping  or  sawing  cha- 
racter, and  most  distinct  in  tubular  aneurisms,  and  in  those  with  large  sac- 
mouths.  It  may  be  scarcely  perceptible,  or  entirely  absent,  in  an  aneu- 
rism with  a  very  small  mouth,  or  which  is  nearly  filled  with  laminated 
coagulum ;  in  cases  of  femoral  or  popliteal  aneurism,  the  bruit  may  often 
be  rendered  more  distinct  by  causing  thepatient  to  lie  down,  and  by 
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**fcratiDg  the  limb.    The  bruit ^  which  is  usually  accompanied  with  a  pecu- 
/iar //in//,  is  synehronous  with  the  aneurismal  pulsation,  and  ceases  with 
liic  In  ttrr,  if  the  artery  be  compressed  above  the  tumor — returning  imme- 
<iijiU*?ly  when  the  pressure  is  removed, 

'^fxis — Among  the  more  common  pressure  effects  of  aueu- 
■  "'A  confje»twn  and  cede  ma ,  Uom  compression  of  the  deep- 
%t^^wtnM*    In  some  cases,  a  varicose  condition  of  the  superficial  veins 
metuh  from  the  same  cause^  and  gangrene  may  even  follow  from  the 
"mictioQ  to  the  ix'turuing  circulation.     The  risk  of  gangrene  may  he 
tl»^  increased  by  pressure  of  the  aneurismal  sac  upon  its  own  or 
:b borings  arteriesj  thus  leading  to  an  insufficient  vascular  supply  to 
•^    distant  parts.     Pressure  upon   nerve»^  gives  rise  to  intense  pain^ 
.lly  of  a  lancinating  character,  and,  in  certain  situations,  ma}^  lead  to 
"••^was  coasequences  by  interfering  with  the  functions   of  important 
t  :  thus  hoarsenem  and  spasmodic  dyapnwa  may  result  from  com- 
►  ion  of  the  recurrent  laryngeal  nerve,  dtjepncea^  or  (as  in  a  ease 
"^ed  by  W.  F*  Atlee)  uncontrollable  eructation^  from  pressure  on  the 
►^  iDogastric^  and,  in  cases  of  intra-cranial  ane  u  r  ism, /«  a  a  ^  par  a /^ijt  if, 
^-ra<r*4,  ptoffiH,  Htralni<mus^  or  blindness,  from  compression  of  various 
^l::»ral  nerves-     Pressure   upon  secreting  glands,  or  their  ducts,  may 
^^i  trouble  by  interfering  with  the  functions  of  the  part.     Pressure 
^P^*^  fconfj*  and  joints,  often  leads  to  serious  consequences,  the  flat  bones 
'lie  steniom  or  ribs)  becoming  eroded  and  perforated,  or  caries  aud 


Fig.  257. 


Fig.  358. 


Wih^  ptrfi»««t»4  b7  mm  initio  »b9«(1jm. 


ptubliig  lb*  irftebcK,  to  thm  l«rt  yd#.    (BrcIc  ilev.) 


'  vtion  of  articulations  ensuing,  and  seriously  complicating  the 
(if  the  case.  The  erosion  of  bone  by  the  pressure  of  an 
iiital  Intnor,  is  often  attended  by  a  distressing  sensation  of  burning 
finc  pain,  as  in  the  vertebral  column  in  cases  of  aneurism  of  the 
Finally,  serious  consequences  may  result  from  pressure  on  im- 
Qt  viscera;  thus  dtjxpnc^a  may  be  due  to  compression  of  the  trachea^ 
M,  or  lungs:  dynphagia  to  compression  of  the  fesophagias:  and  pro- 
itte  ctnaciaiion  to  pressure  on  the  thoracic  duct — while  hemiplegia 
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may  result  from  the  compression  exercised  by  an  intra-cranial  aneurism 
on  the  brain. 

Symptoms  of  Diffused  Aneurism. — When  an  aneurism  becomes  difltased 
by  rupture  of  its  sac,  tiie  symptoms  undergo  a  certain  change.  The 
tumor  loses  its  definition  of  outline,  while  it  becomes  rapidly  very  much 
larger;  the  pulsation,  bruit^  and  thrill  become  faint,  or  entirely  disappear; 
the  part  becomes  anlematous,  and  often  cold  and  livid,  frpm  venous  con- 
gestion ;  the  pain  is  suddenly  increased,  and  sj^ncope  may  occur ;  the 
swelling  becomes  hard,  from  coagulation — and,  in  some  rare  cases,  a  boun- 
dary of  clot  and  condensed  areolar  tissue  serves  to  limit  the  further 
spread  of  the  disease,  which  may  possibly  in  these  circumstances  undergo 
a  spontaneous  cure.  Usually,  however,  the  swelling  continues  to  in- 
crease, with  or  without  pulsation,  or  evidence  of  inflammation,  and  the 
case  ends  in  gangrene,  from  conjoined  arterial  and  venous  obstruction ; 
or,  the  clot  becoming  disintegrated,  with  suppuration,  and  ultimate  giv- 
ing way  of  the  skin,  death  follows  from  external  hemorrhage.  In  some 
cases,  rupture  of  the  aneurismal  sac  leads  to  wide  extravasation  of  blood 
apiong  the  tissues  of  the  part,  the  accident  being  accompanied  with 
much  shoek  and  pain,  faintness  perhaps  resulting  from  the  loss  of  blood 
from  the  general  circulation,  and  gangrene  ensuing  at  no  distant  period. 

Diagnosis. — The  affections  with  which  aneurism  is  most  likely  to  be 
confounded,  are  various  forms  of  tumor,  abscess,  and  simple  arterial 
dilatation.  Internal  aneurism  may  be  mistaken  for  rheumatism  or  neu- 
ralgia, but  if  the  disease  be  situated  externally,  such  an  error  could 
scarcely  be  made,  except  from  want  of  care  in  the  examination  of  the 
case. 

From  Pulsating  Tumors  of  a  vascular  or  encephaloid  nature,  aneurism 
may  usual!}'  l)e  distinguished  by  its  more  circumscribed  form,  its  more 
forcible  and  distinct  pulsation  (which  is  of  a  peculiar  eccentric  cha- 
racter), its  louder,  deeper,  and  more  defined  bruit^  and  its  situation  in 
the  course  of  a  large  artery.  If,  however,  a  vascular  or  encephaloid 
growth  occur  in  a  locality  in  which  aneurism  is  common,  as  in  the  pop- 
liteal space,  the  diagnosis  may  become  extremely  diflScult — and  the  most 
experienced  and  careful  surgeons  have,  under  these  circumstances, 
occasionally  been  led  into  error. 

Cysts^  or  Solid  Tumors^  seated  over  an  artery,  may  have  a  pulsation 
communicated  from  the  latter,  and  may  thus  simulate  aneurism;  the 
diagnosis  may  usuallj'  be  made  by  observing  that  the  growth  can  be 
lifted  from,  or  pushed  to  one  side  of  the  vessel,  when  the  pulsation  will 
diminish  or  disappear ;  that  the  pulsation  itself  is  not  of  an  eccentric 
or  expansive  character ;  that  there  is  no  bruit^  or  at  least  merely  a  dull, 
beating  sound,  such  as  may  be  produced  by  compressing  an  artery  with 
a  stethoscope;  and  that  the  degree  of  tension  of  the  tumor  is  not  affected 
by  compressing  the  artery  at  a  point  nearer  the  heart.  In  some  cases, 
however,  a  tumor  may  be  connected  with  several  arteries  which  surround 
or  penetrate  its  substance,  and  the  diagnosis  in  such  a  case  might  be 
impossible. 

Non-Pulsating  Tumors^  of  a  glandular  or  cancerous  nature,  may  be 
mistaken  for  aneurisms  in  which  consolidation  has  progressed  so  far  as 
to  obscure  their  pulsation — though  the  mistake  is  more  apt  to  be  the  other 
way,  such  an  aneurism  being  taken  for  a  solid  tumor.  The  diagnosis 
may  be  sometimes  made  by  observing  the  mobility  of  the  tumor ;  thus, 
by  its  moving  with  the  larynx  in  the  act  of  deglutition,  a  lobular  enlarge- 
ment of  the  thyroid  gland  may  be  distinguished  from  a  carotid  aneurism. 
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Anenrisms  have  not  unfrequently  been  mistaken  for  Abscesses^  and 
have  been  hastily  opened  in  consequence ;  the  error  may  arise  from  an 
aneurism  becoming  diffused,  ceasing  to  pulsate,  and  exciting  inflammation 
and  suppuration  in  the  surrounding  tissues,  or  from  the  formation  of  an 
actual  communication  between  an  aneurism  and  the  cavity  of  an  abscess. 
Errors  of  diagnosis,  under  these  circumstances,  have  been  made  by  no 
less  eminent  surgeons  than  Desault,  Dupuytren,  and  Liston.  It  is  pro- 
bable that,  in  some  of  these  cases,  careful  auscultation  might  reveal  a 
bruitj  even  if  all  the  other  signs  of  aneurism  were  absent. 

General  Dilatation  of  an  Artery  may  simulate  aneurism,  especially 
one  of  the  tubular  variety ;  the  diagnosis  is  made  by  observing  the 
absence  of  the  characteristic  symptoms  of  the  latter  disease. 

Terminations  of  Aneurism. — An  untreated  aneurism  may  termi- 
nate in  a  spontaneous  cure,  or  may  cause  death  by  pressure  on  important 
parts,  by  inducing  syncope,  by  rupture,  and  consequent  hemorrhage,  or 
by  causing  gangrene. 

1.  Spontaneous  Cure. — This,  which  is  unfortunately  a  rare  termi- 
nation, may  be  effected  in  several  ways ;  and  it  is  to  be  observed  that 
the  modes  of  treatment  which  will  be  presently  discussed,  are  but  imita- 
tions of  nature's  methods  of  effecting  a  cure. 

(1.)  Oradual  Consolidation  by  Deposit  of  Laminated  Coagulum. — This 
is  the  most  frequent  mode  of  spontaneous  cure,  and  is  seen  almost  ex- 
clusively in  sacculated  aneurisms  and  those  occurring  in  arteries  of  the 
second  or  less  magnitude.  A  case,  however,  occurred  to  Stanley,  in 
which  an  aortic  aneurism  was  spontaneously  cured  in  this  way.  The 
sac  of  the  aneurism,  acting  as  a  diverticulum,  allows  contraction  of  the 
artery  below,  which,  together  with  the  enlargement  of  the  collateral 
branches  given  off  above,  tends  to  lessen  the  force  of  the  current  through 
the  aneurism,  and  thus  to  encourage  the  separation  of  fibrin  and  conse- 
quent formation  of  the  laminated  clot.  This  mode  of  cure  is  imitated 
in  the  medical  treatment  of  aneurism  as  well  as  in  the  surgical  treatment 
by  compression  ou  the  cardiac  side  of  the  sac,  by  flexion,  by  the  Hunterian 
mode  of  ligation,  and  to  a  certain  extent  by  Wardrop's  operation.  A 
modification  of  this  mode  of  spontaneous  cure,  is  that  which  is  said  to 
occur  from  the  compression  of  the  artery  by  the  aneurism  itself,  or  by 
another  aneurism  or  solid  tumor. 

(2.)  Occlusion  of  the  Artery  below  or  above  the  Sac  by  Means  of  a 
Fibrinous  Plug, — ^This  mode  of  spontaneous  cure  is  occasionally  seen ; 
the  artery  below  the  sac  may  be  plugged  by  the  detachment  of  a  fragment 
of  the  laminated  clot,  or,  possibly,  the  artery  above  the  sac,  by  a  similar 
fragment  derived  from  the  heart  or  a  higher  aneurism.  The  former  oc- 
currence is  imitated  in  the  treatment  by  manipulation  and  in  Brasdor's 
operation,  and  the  latter  in  Anel's  method. 

(3.)  Inflammation  of  the  Sac  may  possibly  cause  coagulation,  and 
consequent  cure  of  the  aneurism,  though  the  soft  clot  formed  in  this 
way  is  more  apt  to  become  subsequently  disintegrated,  leading  to  sup- 
puration and  rupture  of  the  sac.  This  mode  of  cure  is  imitated  by  the 
use  of  direct  pressure,  galvano-puncture,  the  injection  of  coagulating 
fluids,  etc. 

(4.)  Finally,  a  spontaneous  cure  may,  perhaps,  occasionally  result 
from  Suppuration  and  Gangrene^  leading  to  the  extrusion  of  the  aneu- 
rismal  sac  as  a  slough,  while  hemorrhage  is  prevented  by  the  occlusion 
of  the  artery  by  inflammation.    This  mode  of  cure  is  imitated  in  what 
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is  called  the  ''old  operation,"  or  that  of  Antj'Uus,  which  is  practically 
equivalent  to  an  excision  of  the  sac. 

The  evidence  of  the  occurrence  of  a  spontaneous  cure,  consists  in  the 
more  or  less  gradual  disappearance  of  the  aneurismal  pulsation  and 
bruit^  the  sac  at  the  same  time  becoming  firm  and  contracted,  and  the 
circulation  being  carried  on  by  means  of  collateral  branches. 

2.  Modes  of  Death. — An  aueurism  may  prove  fatal  by  (1)  pressure 
on  important  parts^  as  the  phrenic  or  pneumogastric  nerve,  the  trachea, 

heart,  or  lungs;  (2)  syncope,  which  may 
Fig.  259.  occur  from  a  large  aneurism  becoming 

suddenly  diffused,  and  is  sometimes  the 
immediate  cause  of  death  in  cases  of  aortic 
aneurism;  (3)  rupture  of  the  sac^  and 
hemorrhage — which  may  be  internal^  into 
the  brain  or  spinal  canal,  pleura,  peri- 
cardium, trachea,  oesophagus,  or  abdom- 
inal cavity — or  external^  as  when  an 
aortic  aneurism  perforates  the  sternum 
and  bursts  upon  the  surface  of  the  body; 
and  (4)  gangrene^  which  is  apt  to  occur 
when  an  external  aneurism  becomes  difi 
fused,  and  which  is  usually  complicated 
with  hemorrhage. 

The  rupture  of  an  aneurism   on  the 
cutaneous  surface,  is  commonly  effected 

6flUfruptareof«.or;lc*aearI.m      ^y,  ^hc    OCCUrrenCC    of    SUppuration    and 

iDto  pericardinm.  pomtiug.  With  the  formation  of  a  small 

slough,  as  in  an  abscess ;  on  a  mucous 
surface,  by  the  occurrence  of  a  small  circular  ulcer ;  and  on  a  serous  sur- 
face, by  the  formation  of  a  fissured  or  star-like  opening. 

Treatment  op  Aneurism. 

This  may  be  conveniently  divided  into  the  m^edicaVor  non-operative^ 
and  the  surgical  or  operative  treatment  of  aneurism.  The  former  is  the 
only  mode  generally  applicable  to  aneurisms  of  the  thoracic  aorta,  and 
is  the  safer  mode  in  certain  other  cases — while  it  may  be  used  as  a  valu- 
able adjuvant  to  the  surgical  treatment  of  aneurism  in  any  situation 
whatever. 

Medical  Treatment. — This  aims  to  promote  the  cure,  or  at  least 
retard  the  progress,  of  aneurism,  by  inducing,  if  possible,  a  deposit 
in  the  sac,  of  laminated  fibrinous  coagulum.  To  effect  this,  the  patient 
should,  in  the  first  place,  be  kept  at  perfect  rest — in  bed,  if  possible — 
and  should  limit  his  diet^  particularly  avoiding  irritating  or  indigestible 
food,  stimulants,  and  large  quantities  of  liquid.  Small  hut  repeated 
bleedings  were  highly  commended  by  Valsalva,  and  form  a  prominent 
feature  of  the  method  of  treatment  which  bears  his  name.  They  have 
been  likewise  employed  with  success  by  Pelletan,  Hodgson,  and  others. 
Venesection  has  also  been  advantageouslj'  resorted  to  b^'  Porter,  Broad- 
bent,  and  others,  for  the  relief  of  dyspnoea,  in  cases  in  which  this  has  been 
a  troublesome  symptom.  Various  drugs  have  acquired  a  certain  reputa- 
tion in  the  treatment  of  aneurism,  especially  the  acetate  of  lead  and  the 
iodide  of  potassium^  which  is  very  highly  spoken  of  by  Balfour,  of  Edin- 
burgh.   Digitalis  and  verairum  viride  have  also  been  used  with  advan- 
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[  life,  while  Langenbeck  has  lately  employed  with  success  liypoclermic 

lajfctvoDs  of  ergot Ine,     The  local  application  of  ice  haa  been  of  U8e  in 

cites,  but  is  a  dangerous  remedy,  having,  according  to  Broca, 

iioed  gangrene  of  the  skin.     The  pain  of  a  growing  aneurism  ma^* 

oelimes  he  relieved  by  the  use  of  anodytie  plasters  or  embroeationnj 

tie  t^htmlocL'  or  lead  plaster  may  be  used  to  give  external  support,  In 

itt  which  mpture  of  an  aneurism  is  impending, 

SuTfi^ioal  Treatment* — This  embraces  a  number  of  different  methods 
111  14 'h  ruay  lie  considered  in  succession, 

I.  X»igation. — Ligation  may  be  employed  on  both  sides  of  the  aneu- 
pmal  sac,  constituting  what  is  known  as  the  ^^Old  Operation  ;'^  on  the 
^mrdtac  Side^Bs  in  IlLiuter'S  and  Anel's  methods;  and  on  the Dintal  Sidej 

i  itt  the  plana  of  lirasdor  and  Wardrop. 

1.  THe  *'01d  Operation,** — This,  which  until  the  early  part  of  the 

^omtal^y,  was,  with  the  exception  of  amputation,  the  only  operation 

1  in  the  treatment  of  aneurism,  is  also  spoken  of  as  the  Autyl- 

Dethod,  from  Antyllus,  who  was  one  of  the  first,  if  not  the  first,  to 

Py  it.    It  consists  in  opening  the  sac,  and  api^lying  ligatures  above 

s^low,  as  was  directed  in  speaking  of  traumatic  aneurism  (see  page 

(Uiough  it  would  appear  that  by  the  older  surgeiuis  the  ligatures  were 

^ line*  applied  first,  and  the  sac  subsequently  laid  open,  or  even  totally 

•t*     The  operation  is  often  a  very  severe  one,  and  is  more  liable  to 

I  followed  by  hemorrhage  than  the  Hnulerian  operation,  on  account 

^  artery  being  tied  in  immediate  proximit}*  to  the  sac,  and  where, 

efore,  it  may  probably  be  diseased*     In  certain  situations,  however, 

t^he  axilla,  root  of  the  neck,  or  gluteal  region,  this  operation  may 

•^**i«times  properly  einploycfl,  au(l  was,  under  such  circumstances, 

trml    I'lnwH  re-sorted  to  by  the  late  Prof,  Syme,  with  the  most  brilliant 

J[j^'*«itifying  success;  it  may  also  be  practised  in  cases  of  diffused 

aneurism,  as  a  substitute  for  amputation  ;  and  in  any  locality, 

jeurism  have  burst  or  have  t>een  accidentally  laid  open,  it  may 

1>«  the  moat  eligible  mode  of  treatment. 

X^igatian  on  the  Cardiac  Side  of  the  Tumor.— The  method  of 
««^  an  artery  for  aneurism  which,  when  practicable,  is  now  employed 
Pj^feference  to   any  other,  is  that  known 
*fjfe     Nnnterian    Method   (Fig.  261),   from 
111  u^trions  John  Ilunter,  by  whom  it  was 
^siorled  to  in  17^5.     In  this  operation, 
L*l  is  tied  at  a  diatanre  from  the  t^ac 
is  not  opened ),  thu^  securing  a  healthy 
ti^^i  of  the  artery  for  the  ajiplication   of 
l^Salurc,  and    still    allowing   a    certain 
o^^rmtof  Mood  to  pass  through  the  sac  by 
,    *a^     ,v  1  lateral  circulation;  the  cure 

**tini^.  r  ,v  the  deposition  of  laminated 

^H^liim,  and  not  by  the  sudden  clotting  of 
•y  ^*rlif,i,.   foutents  of  the   tumor*      AneVs 


Fig,  260. 


200),  which  is  spoken  of  by  most 

F'*  as  identical  with  Hunter's,  con- 

ij>plicatiou  of  a  proximal  ligature 

«*ciy  obQoe  the  si^ac:  it  was  employed 
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by  And  in  1710,  in  a  case  of  traumatic  aneurism  of  the  brachial  artery, 
and  apparently  as  a  mere  experimental  variation  upon  the  old  method.^ 
It  does  not  seem  to  have  been  repeated,  except  once  by  Desault,  and  fell 
into  oblivion  until  after  the  promulgation  of  Hunter's  plan  of  operation. 
Anel's  method  is  defective  in  not  allowing  any  current  through  the  sac, 
except  from  the  distal  end — imperfect  coagulation  and  suppuration  being 
therefore  apt  to  follow — and  in  requiring  the  ligature  to  be  applied  to 
a  part  of  the  vessel  which  is  very  liable  to  be  diseased,  thus  exposing 
the  patient  to  a  considerable  risk  of  hemorrhage ;  the  operation  is,  more- 
over, difficult,  on  account  of  the  displacement  of  the  arterj'  by  the  tumor, 
and  not  free  from  danger.  In  performing  the  Hunterian  operation^  thoBe 
precautions  are  to  be  observed  which  were  mentioned  when  speaking  of 
ligation  in  the  continuity  of  arteries  (page  185);  before  tightening  the 
ligature,  it  is  well  to  make  distal  compression  for  a  few  seconds,  so  as 
to  insure  the  distension  of  the  sac. 

The  immediate  effect  of  deligation  is  to  arrest  the  aneurismal  pulsation 
and  bruit,  the  limb  below  the  ligature  rising  in  temperature,'  and  often 
becoming  painful  and  hyi>ei*aesthetic ;  loss  of  muscular  power  is  also 
occasionally  met  with.  The  consolidation  of  the  aneurism  usually  b^ns 
at  once,  and  in  favorable  cases  is  commonly  completed  in  the  course  of 
a  few  days — the  tumor  gradually  contracting  subsequent!}',  though  it 
often  remains  quite  perceptible  to  the  touch  fbr  weeks  or  even  months. 
The  establishment  of  the  collateral  circulation,  after  the  Hunterian  ope- 
ration, usually  requires  the  enlargement  of  two  sets  of  anastomosing  ves- 
sels— one  around  the  seat  of  ligation,  and  another  around  the  aneurism 
itself — unless  in  the  rare  cases  in  which  the  sac  becomes  obliterated,  still 
leaving  a  channel  for  the  normal  flow  of  blood.  If,  however,  the  artery 
be  tied  near  the  sac,  as  in  aneurism  of  the  primitive  carotid  or  external 
iliac — or  in  any  case  by  Anel's  method — but  one  set  of  collateral  vessels 
is  needed.  If  the  collateral  circulation  above  the  sac  be  too  rapidly 
established,  the  operation  may  fail,  the  pulsation  of  the  aneurism  being 
renewed  as  forcibly  as  at  first ;  in  most  cases,  however,  enough  coagula- 
tion takes  place  while  the  circulation  is  temporarily  arrested,  to  insure 
the  continuance  of  the  clotting  process,  and  the  attainment  of  ultimate 
success.  When  two  sets  of  collateral  branches  are  enlarged,  the  lower  arch 
of  anastomosis  is  commonly  first  developed,  owing  to  the  aneurismal 
swelling  itself  having  led  to  previous  dilatation  of  the  neighboring  vessels. 
If  the  lower  anastomosis  be  defective,  consolidation  of  the  tumor  may 
not  take  place,  and  suppuration  of  the  sac,  or  even  gangrene,  may  follow. 

Causes  of  Failure  after  the  Hunterian  Operation, — There  are  several 
circumstances  which  may  lead  to  failure  after  the  Hunterian  method  of 
ligation;  these  are,  (1)  hemorrhage  from  the  point  of  ligature,  (2)  return 
of  pulsation  from  too  free  development  of  the  upper  collateral  circula- 

*  Keysldre  subsequently  (in  1744)  modified  the  old  operation  by  substituting  com" 
pression  for  the  distal  ligature,  retaining,  however,  the  incision  of  the  sac  (Pelletan, 
Clinique  Chirurgicale^  t.  i.,  p.  144). 

«  This  statement  is  in  accordance  with  the  result  of  my  own  observation,  and 
corresponds  with  the  doctrine  of  Holmes ;  most  writers,  however,  teach  that  the 
temperature  at  first  falls,  and  subsequently  rises  when  the  collateral  circulation  is 
established.  But,  according  to  Broca,  as  quoted  by  Holmes,  this  rise  of  temperature 
does  not  take  place  in  animals,  although  in  these  tlie  collateral  circulation  is  most 
rapidly  established.  The  increased  temperature  is  apparently  due  to  capillary  con- 
gestion, caused  by  the  sudden  removal  of  the  ris  a  tergo  of  the  hearths  action,  aided 
perhaps  by  a  positive  dilatation  of  the  capillaries,  brought  about  through  the  agency 
of  the  nervous  system. 
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tion — that  above  the  sac,  (3)  suppuration  and  sloughing  of  the  sac,  often 
accompanied  by  hemorrliage,  and  (4)  gangrene  of  the  limb  from  the 
combined  influence  of  arterial  occlusion  and  venous  congestion. 

(1.)  Secondary  Hemorrhage  from  the  Point  o/Deligaiion. — This  (which, 
according  to  Crisp,  usually  occurs  from  the  seventh  to  the  fifteenth  day) 
is  more  frequent  in  the  upper,  than  in  the  lower  extremity,  on  account  of 
the  greater  freedom  of  arterial  anastomosis  in  the  former  situation,  but 
is  apt  to  occur  in  any  locality  in  which  large  branches  are  given  off  in 
close  proximity  to  the  point  of  ligation — the  clots,  upon  which  arterial 
occlusion  after  the  use  of  the  ligature  depends,  being,  under  such  cir- 
cumstanced, insufficient  to  resist  the  force  of  the  circulation.  It  is  this 
which  renders  ligation  of  the  common  femoral  artery  such  an  unsuccess- 
ful procedure ;  secondary  hemorrhage  has  occurred,  according  to  Porta 
and  Erichsen,  in  more  than  half  of  the  recorded  cases  of  this  operation. 

The  treatment  of  hemorrhage  from  the  point  of  ligation,  in  a  case  of 
aneurism,  is  the  same  as  for  bleeding  after  ligation  in  the  continuity  of 
an  artery  in  any  other  case,  and  is  to  be  conducted  on  the  principles 
laid  down  at  page  194. 

(2.)  Recurrent  Pulsation  is  met  with  when  the  upper  anastomotic  arch 
allows  an  unusually  free  fiow  of  blood  into  the  artery,  between  the  sac 
and  point  of  ligation,  and  is  proportionally  most  frequent  in  cases  of  caro- 
tid aneurism,  for  in  these  the  circle  of  Willis  allows  the  collateral  circula- 
tion to  be  very  quickly  established.  In  many  cases,  the  recurrent  pulsa- 
tion consists  of  a  mere  thrill,  without  any  bruit;  but  it  is  occasionally 
as  distinct  as  before  the  operation.  It  usually  occurs  within  twenty- 
four  hours  after  the  tightening  of  the  ligature,  though  sometimes  not  for 
four  or  six  weeks,  and  more  rarely  at  an  intermediate  period.  The 
prognosis  of  these  cases  is  usually  favorable,  the  pulsation  again  disap- 
pearing as  consolidation  is  completed — though,  occasional!)-,  a  fatal 
result  ensues  from  suppuration  and  sloughing  of  the  sac.  Pulsation 
sometimes  recurs  several  months  after  the  consolidation  and  contraction 
of  the  aneurismal  tumor,  and  the  case  is  then  properly  called  one  of 
secondary  aneurism^  though  it  is  probable  that  in  most  instances  the 
new  tumor  is  developed  at  a  slightly  higher  point  of  the  artery  than  the 
seat  of  original  disease.  Enlargement  of  the  sac,  after  ligation,  with- 
out pulsaiion^  is  due  to  the  refiux  of  blood  from  the  artery  on  the  distal 
side.  If  excessive,  it  may  lead  to  serious  consequences — inducing  gan- 
grene, by  obstructing  the  venous  circulation. 

Treatment — Before  tightening  the  ligature,  in  an  operation  for  aneu- 
rism, the  surgeon  should  ascertain,  by  pressure  with  the  finger,  that 
doing  so  will  entirely  arrest  the  pulsation  in  the  sac.  By  neglect  of 
this  precaution,  the  aneurismal  current  might  be  kept  up  by  means  of 
tL^vas  aberrans  or  unusual  arterial  distribution,  and  the  success  of  the 
operation  in  consequence  prevented.  The  treatment  of  recurrent  pulsa- 
tion may  usually  be  satisfactorily  conducted  by  elevating  the  limb, 
making  moderate  compression  upon  the  sac,  and  perhaps  cautiously 
applying  cold.  If  the  pulsation  persist,  a  ligature  may  be  applied  lower 
down,  as  in  Anel's  method;  but  if  sloughing  of  the  sac  be  imminent,  the 
surgeon's  only  resources  will  be  amputation  and  the  "  old  operation'^ — 
the  former  being  indicated  in  cases  of  popliteal  or  axillary,  and  the  latter 
in  those  of  cervical  or  inguinal  aneurism. 

(3.)  Suppuration  and  Sloughing  of  the  Sac, — This  may  occur  as  a 
consequence  of  recurrent  pulsation — or  may  result  from  imperfect  de- 
velopment of  the  lower  collateral  circulation  (preventing  consolidation 
of  the  tumor),  from  the  size  of  the  sac  itself  and  the  thinness  of  its  walls, 
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from  the  circulation  through  the  sac  being  completely  arrested  (leading 
to  coagulation  en  masse^  instead  of  to  the  deposit  of  laminated  clot),  or 
from  external  violence,  or  even  careless  handling  of  the  tumor  before  or 
after  operation.  The  S3'mptoms  are  those  which  characterize  the  occur- 
rence of  suppuration  in  general,  the  sac  finally  giving  way,  and  (in 
about  twenty-five  per  cent,  of  the  cases  in  which  this  accident  happens) 
death  resulting  from  hemorrhage.  Bleeding  is  particularly  apt  to  occur 
in  those  cases  which  have  been  marked  by  recurrent  pulsation,  and  then 
follows  immediately  upon  the  giving  way  of  the  sac ;  in  other  cases  it 
may  not  occur  for  several  days ;  while  if  suppuration  takes  place  at  a 
late  period,  the  arteries  communicating  with  the  sac  may  be  sufficiently 
oc(!luded  not  to  allow  any  hemorrhage  at  all.  Suppuration  of  the  sac  is 
most  common  in  cases  of  axillary  and  inguinal  aneurism,  though  it  may 
occur  in  other  situations. 

The  treatment  consists  in  laying  open  the  sac,  evacuating  its  contents, 
and  promoting  healing  by  granulation,  a  provisional  tourniquet  beingr 
applied  as  a  matter  of  precaution :  should  hemorrhage  occur,  an  attempt 
must  be  made  to  secure  the  bleeding  orifice  with  a  ligature,  or  by  the  appli- 
cation of  the  actual  cautery — and,  if  these  fail,  amputation  should  be  prac- 
tised, provided  that  the  situation  of  the  aneurism  admits  of  such  a  course. 
(4.)  Gangrene  of  the  Limb  usually  results,  as  has  been  mentioned, 
from  the  combined  effects  of  arterial  occlusion 
and  venous  congestion ;  it  is  particularly  apt  to 
occur  in  cases  of  very  large  or  of  diffused  aneu- 
rism, and  is  predisposed  to  by  loss  of  blood,  by 
erysipelas,  or  by  the  exposure  of  the  limb  to 
undue  pressure,  cold,  or  excessive  heat.    It  is 
most  frequent  in  the  lower  extremity,  and  oc- 
curs usually  from  the  third  to  the  tenth  day, 
being  invariably  of  the  nature  of  Tnoist  gangrene 
from  implication  of  the  veins.    In  order  to  pre- 
vent the  occurrence  of  gangrene,  those  measures 
should  be  adopted  which  were  advised  in  speak- 
ing of  gangrene  from  arterial  occlusion  (page 
194);  in  some  cases  it  may  be  proper  (in  order 
to  relieve  the  venous  trunks  from  pressure)  to 
lay  open  the  sac  and  evacuate  its  contents — and 
indeed  it  is  one  of  the  recommendations  of  the 
old  operation,  over  that  of  Hunter,  that  it  is  less 
apt  to  be  followed  by  mortification.  If  gangrene 
have  actually  occurred,  amputation   must   be 
performed,  usually  at  the  shoulder-joint,  in  the 
case  of  the  upper  limb,  and  at  the  junction  of 
the  upper  and  middle  thirds  of  the  thigh,  in  that 
of  the  lower  extremity. 

Beside  the  above,  which  are  the  common 
causes  of  death  after  ligation  for  aneurism, 
there  are  certain  special  risks  in  particular  situa- 
tions. Thus  Cerebral  Disease  causes  more  than 
one-third  of  the  deaths  after  ligation  of  the  com- 
mon carotid  (ninety-one  out  of  two  hundred  and 
fifty-nine,  according  to  Pilz),  and  Intrathoracic 
Inflammation  about  two-fifths  of  the  deaths 
obiiteratioa  of  femoni  Tela  after  ligation  of  the  third  part  of  the  subclavian 
br  iDf ainai  anearum.  (ten  out  of  tweuty-fivc,  according  to  Erichsen). 
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Indications  and  Contra-indications  for  Ligation. — The  application  of 
the  ligature,  in  the  treatment  of  aneurism,  is  indicated  (I)  in  cases  in  which 
the  disease  is  active  and  advancing,  and  so  situated  that,  while  pressure, 
flexion,  etc.,  arc  not  applicable,  the  use  of  the  ligature  is  not  attended 
with  unusual  risk,  (2)  in  any  case  in  which  less  dangerous  modes  of 
treatment  have  been  tried  and  failed,  (3)  in  case  an  aneurism  has 
burst  into  an  articulation,  (4)  in  case  an  aneurism  has  become  diflfUsed, 
and  yet  not  so  widely  diffused  as  to  require  amputation,  and  (5)  in  case 
an  aneurism  has  burst  or  is  about  to  burst  externally,  and  in  case,  there- 
fore, the  operation  is  imperatively  required  to  prevent  death  from  hemor- 
rhage. The  use  of  the  ligature  is,  on  the  other  hand,  contra-indicated  {V) 
by  the  presence  of  any  complication — such  as  extensive  arterial  or  cardiac 
disease,  the  existence  of  internal  aneurism,  old  age,  or  the  prevalence  of 
erysi|>ela8 — which  would  probably  render  the  operation  peculiarly  dan- 
gerous, (2)  by  the  locality  of  the  aneurism  being  such  that  pressure  or 
flexion  would  probably  he  sufficient  to  effect  a  cure,  as  in  many  aneurisms 
of  the  brachial,  femoral,  and  popliteal  arteries,  and  (3)  by  the  localitj'  of 
the  aneurism  being  such  that,  from  the  proximity  of  anastomosing 
branches,  or  from  any  other  cause,  the  operation  would  almost  certainly 
terminate  unsuccessfully — the  imminence  of  rupture  being  in  such  a 
case  the  only  circumstance  that  could  justify  operative  interference. 
Multiple  aneurism  is  usually,  though  not  always,  a  contra-indication; 
thus,  if  two  aneurisms  exist  on  the  same  limb,  they  may  both  be  cured  by 
the  same  operation,  or  double  popliteal  aneurism  by  ligation  of  both 
femoral  arteries ;  in  most  cases,  however,  the  existence  of  more  than  one 
aneurismal  tumor  contra-indicatcs,  though  it  may  not  positively  forbid 
ligation. 

Though  I  have  said  that  ligation  is  contra-indicated  in  many  cases  of 
popliteal  aneurism,  yet  I  believe  that  in  other  instances  it  is  the  best 
mode  of  treatment.  The  operation,  however — which,  though  delicate,  is 
not  in  itself  very  dangerous — should  not,  of  course,  be  indiscriminately 
resortecl  to.  If  the  aneurism  be  quite  small^  pressure  will  probably  suf- 
fice for  a  cure,  and  even  if  it  fail,  will  do  little  or  no  harm;  and  hence,  in 
such  a  case,  should  certainly  be  tried.  If,  on  the  other  hand,  the  tumor 
be  very  large,  or  if  it  have  become  diffused,  the  risk  of  gangrene  may  be 
BO  great  as  to  render  amputation  preferable  to  either  compression  or 
ligation.  There  is,  however,  an  intermediate  set  of  cases,  in  which  pres- 
sure would  not  be  likely  to  succeed,  and  in  which,  if  persisted  in,  it  would 
certainly  increase  the  obstruction  to  the  venous  circulation,  and  thus 
lessen  the  chances  from  subsequent  ligation.  In  such  cases,  compres- 
sion should  be  employed,  if  at  all,  with  great  caution,  and  ligation  should 
be  promptly  resorted  to,  if  pressure  be  not  quickly  productive  of  benefit 
The  surgeon  will  in  this,  as  in  other  instances,  advance  both  his  own 
reputation  and  the  interests  of  his  patients,  rather  by  adapting  his 
remedies  to  the  exigencies  of  each  particular  case,  than  by  advocating 
and  invariably  employing  any  exclusive  mode  of  treatment. 

3.  Ijigation  on  the  Distal  Side  of  the  Tiimor. — This  operation 
is  attributed  to  Brasdor,  whose  name  it  bears.  It  was  recommended 
by  Desault,  but  first  practised  by  Deschamps,  and  subsequently  by 
Wardrop — being  indeed  often  spoken  of  as  Wardrop's  method.  Though 
this  surgeon,  however,  successfully  employed  Brasdor's  operation,  the 
plan  which  he  himself  suggested,  and  which  properl}'  bears  his  name,  is 
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Wmrdrop't 
operation. 


somewhat  different.  In  J?r(w«for*«  opera- 
tion, the  whole  circulation  on  the  distal 
side  of  the  sac  is  arrested — in  Wardrop% 
only  a  part  of  the  distal  circulation,  by 
the  application  of  a  ligature  to  a  branch 
of  the  main  trunk,  or  to  one  of  several 
arteries  proceeding  from  the  aneurism. 
Thus  distal  ligature  of  the  carotid  for 
carotid  aneurism,  would  be  an  example 
of  Brasdor's  method,  but  the  same  opera- 
tion for  innominate  aneurism,  would  be 
properly  called  Wardrop's.  The  former 
aims  to  produce  entire,  and  the  latter  par- 
tial arrest  of  the  circulation  through  the 
sac.  The  risks,  beside  those  incident  to 
the  Hunterian  mode  of  ligation,  are  that 
the  sac,  being  still  distended  by  the  car- 
diac impulse,  may  continue  to  increase  in 
size,  the  operation  thus  failing,  even  if 
suppuration  and  sloughing  do  not  lead  to 
a  fatal  termination.  Hence,  except  in  par- 
ticular cases,  as  of  aneurism  of  the  root 
of  the  carotid,  or  of  the  innominate,  the 
distal  ligature  is  not  to  be  recommended. 


II.  Acupressure  has  been  successfully  employed  in  a  few  cases  of 
aneurism,  but  does  not  appear  to  present  any  particular  advantages 
over  the  use  of  the  ligature.  Various  modifications  of  this  method, 
under  the  name  of  temporary  ligature,  etc.,  have  also  been  employed  by 
Stokes  and  others,  but  not  often  enough  to  enable  us  to  say  whether 
they  will  ultimately  be  found  any  better  than  the  methods  of  treatment 
which  have  been  longer  before  the  profession.    (See  page  189.) 

III.  Compression. — Compression  may  be  made  directly  upon  the 
aneurism,  or  indirectly  upon  the  artery  at  a  point  above  or  below  the  tumor 
(proximal  or  distal  compression);  it  may  be  effected  by  the  hands  of  the 
surgeon  or  his  assistants  (digital  compression)^  or  by  means  of  instru- 
ments (in«#rumew^aZ  co7w/>re8i«*ow).  Direct  Pressure  upon  the  aneuris- 
mal  sac,  was  introduced  by  Bourdelot,  in  the  seventeenth  ceutur}',  and 
has  since  been  successfully  employed,  from  time  to  time,  by  various 
surgeons,  but  is  so  uncertain,  and  occasionally  so  dangerous  a  method, 
that  it  is  now  generally  abandoned  as  an  exclusive  mode  of  treatment — 
while  Distal  Compression,  which  was  proposed  by  Vernet,  in  the  last 
century,  failed  in  its  author's  own  hands,  and  has  been  rarelj",  if  ever, 
employed  since  his  time.  Both  direct  and  distal  compression  may,  how- 
ever, prove  valuable  adjuvants  to  pressure  on  the  proximal  side  of  the 
sac.  The  treatment  of  aneurism  by  Compression  on  the  Cardiac  Side  of 
the  Tumor,  was  employed  by  Hunter,  Blizard,  and  particularly  Freer,  in 
England,  and  by  Pelle'tan,  Dupuytren,  and  others,  in  France,  but  did 
not  attain  the  position  which  it  now  occupies  in  the  estimation  of  the 
profession,  until  it  was,  about  thirty  years  ago,  revived  and  systematized 
by  the  Irish  school  of  surgeons,  particularly  by  Hutton,  Bellingham, 
Tufnell,  and  Carte.  It  is  not  necessary,  as  was  formerly  supposed,  to 
make  such  firm  pressure  upon  an  artery  which  is  the  seat  of  aneurism,  as 
to  entirely  interrupt  the  flow  of  blood — and  still  less  to  excite  such  a 
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degree  of  inflammation  as  might  lead  to  the  obliteration  of  the  vessel ; 
on  the  contrary,  the  object  being  to  imitate  nature  in  her  mode  of  effect- 
ing a  spontaneous  cure,  by  inducing  the  gradual  deposition  of  laminte  of 
fibrinous  clot,  it  is  sufficient  to  exercise  enough  compression  to  arrest  or 
even  to  diminish  by  about  one-half  the  pulsation  of  the  sac,  without  pre- 
"venting  the  flow  of  blood  through  it.  This  mode  of  treatment  is  par- 
tiicularly  applicable  to  sacculated  aneurisms,  though  it  may  also  suc- 
€!eed  in  cases  of  the  tubular  variety,  in  which,  however,  the  cure  is  effected 
father  by  the  gradual  contraction  of  the  aneurismal  dilatation,  than  by 
^he  deposit  of  fibrin.  The  chances  of  success  by  compression  are 
greatest  when  the  sac  contains  only  fiuid  blood,  coagulation  in  an 
already  partially  consolidated  aneurism  being  apt  to  occur  suddenly,  and 
in  an  imperfect  manner.  After  recover}*,  the  sac  is  commonly  entirely 
filled  up,  but  in  some  cases  a  channel  remains,  through  which  the  normal 
circulation  is  carried  on. 

During  the  treatment  by  compression,  the  patient  should  of  course  be 
confined  to  bed,  and  the  hygienic  and  other  means  spoken  of  under  the 
head  of  Medical  Treatment^  put  in  force.  Nervous  irritability  and  pain 
should  be  controlled  by  the  free  use  of  opium,  and  in  certain  cases,  in 
which  the  needful  pressure  cannot  otherwise  be  borne,  ether  or  chloro- 
form may  be  administered  by  inhalation. 

L  Instrumental  Compression  may  be  effected  by  the  use  of  various 
forms  of  apparatus,  such  as  a  Signoroui's,  or  a  Skey*s  tourniquet  (Figs. 

Fig.  206. 


Oibbons't  modification  of  Chftrriire's 
Carte's  compressor  for  the  groin.  coini>res8or. 

27,28),  Lister's  compressor  (Fig.29),  Reade's,or  Carte's  apparatus  (in  the 
latter  of  which  (Fig.  265)  elastic  force  is  applied  by  means  of  vulcanized 
India-rubber  bands),  or  a  simple  conical  weight,  held  in  position  by  means 
of  a  leather  socket.  In  situations  in  which  a  considerable  extent  of  artery 
can  be  dealt  with  (as  in  the  thigh),  alternate  pressure  upon  several  points 
ma^'  be  practised,  by  means  of  an  instrument  such  as  that  represented  in 
Fig.  266,  which  was  modified  from  one  of  Charriere's,  by  Dr.  Gibbons,  of 
this  city.    The  points  which  require  special  care,  in  the  application  of  in- 


and  other  surgeons,  have  succeeded  in  curing  aneurisral 
femoral  arteries,  and  even  of  the  abdominal  aorta,  by  ca 
ing  tiie  flow  of  blood  through  the  sac  by  means  of  instru 
sion,  applied  above  or  on  liotl*  sides  of  tlie  tinnor,  and 
cases  for  many  hours,  the  patient  meanwhile  lieingundei 
chk>roibrm.  Tbe  mechanism,  by  which  the  cure  is  effecti 
geexns  to  be  the  coagulation  en  ma^se  of  the  contents  o] 
sac,  tlic  mode  of  treatment  being  thus  assimilated  to  i 
dor's  operations.  While  *"  the  rapid  pressure  treatment 
ably  a  valuable  addition  to  tbc  surgeon^s  means  of  del 
aod  inguinal  aneurisms,  it  cannot,  in  my  judgment,  repli 
ment  of  aneurisms  in  other  situations,  the  ordinary  i 
instrumental  compression — which  aims  to  effect  a  cur 
gradual  formation  of  lanihnited  coagulum,  and  which 
safer,  if  less  brilliant,  than  the  rapid  method. 

2.  Digital  Compres6ioii»  which  was  first  proposed' 
Padua,  about  twenty-five  years  ago,  and  which  has  b 
resorted  to  by  Kniglit,  of  New  Haven,  Parker  and  AVoo^ 
S.  W.  Gross,  of  tills  city,  and  many  others,  may  be  em| 
elusive  measure  of  treatment,  or  ae  an  adjuvmit  to  compi 
of  instruments.  For  its  use  in  the  former  mode,  eoi 
skilled  assistants  are  often  reqyired,  and  these  can  fr( 
obtained;  hence,  though  its  statistical  results  are  ver; 
average  duration  of  treatment  in  successful  crises  bei 
Gross  and  Fisclicr,  about  three  da^^s),  it  is  principal^ 
ijiHtrumental  compression  that  it  is  likely  to  be  genefl 
Tlie  statistics  of  digital  compression  have  been  particq 
Fischer,  of  Hanover,  who  finds  that  188  cases  (in  all  ( 
121  successes,  and  67  failures.  In  17  of  the  successful,! 
unsuccessful  cases,  instriiraental  compression  and  other; 
emijloyed.  Death  occurred  in  19  instances,  once  after 
^sion  alone  (from  gangrene),  three  times  afler  digital  ai 
[>mpression,  ten  times  atler  subsequent  ligat ion ,  three  % 
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through  the  aneurism  controlled  by  the  application  of  a  suitable  instru- 
ment, compression  should  be  steadily  maintained,  if  possible,  until  con- 
solidation is  complete,  or  at  least  measurablj*^  advanced.  This  may 
usually  be  accomplished  by  using  an  instrument  such  as  that  of  Dr. 
Gibbons,  or  by  employing  digital  compression  during  the  intervals  in 
which  the  pressure  of  the  instrument  is  relaxed.  A  cure  has,  indeed, 
been  obtained  in  cases  in  which  pressure  had  occasionally  been  intermit- 
ted for  several  hours  at  a  time,  but  it  seems  probable  that,  when  appli- 
cable, moderate  but  continuous  pressure  is  more  likely  to  prove  beneficial 
than  that  which  is  more  forcible  but  not  steadily  maintained. 

It  is  well,  before  applying  compression  to  the  cardiac  side,  to  insure 
the  complete  distension  of  the  sac  by  the  use  for  a  few  minutes  of  distal 
compression.  The  contraction  of  the  aneurism al  sac  may  also  be  pro- 
moted by  making  gentle  direct  pressure  upon  the  tumor,  during  the 
whole  course  of  treatment,  by  means  of  a  carefullj'-applied  bandage. 

Advantages  and  Disadvantages  of  Compression. — The  advantages  of 
this  mode  of  treatment  are  very  obvious ;  it  is  certainly  far  safer  (in 
most  cases)  than  ligation  of  the  artery,  and,  in  cases  in  which  it  proves 
successful,  is  not  materially  more  tedious.  In  many  instances,  a  cure  has 
been  effected  in  from  a  few  hours  to  three  or  four  days,  and  the  average 
duration  of  treatment,  in  successful  cases,  is,  according  to  Hutchinson's 
statistics  (for  popliteal  aneurism),  about  nineteen  days,  or  about  the- 
Bame  time  as  is  commonly  require<l  for  the  separation  of  a  ligature  from 
the  femoral  artery.  Its  disadvantages  are  that  it  often  fails — eighty- 
five  cases  of  popliteal  aneurism  thus  treated  gave,  according  to  Hutch- 
inson, only  forty-nine  cures — and  that  when  it  fails,  the  chances  of  sub- 
sequent successful  deligation  are  less  than  they  would  have  been,  had 
the  latter  operation  been  primarily  employed.  This  fact  is,  indeed, 
denied  b}'  many  surgeons,  and  it  is  even  claimed  that  previous  compres- 
sion, by  favoring  the  establishment  of  the  collateral  circulation,  lessens 
the  chance  of  gangrene  afler  the  use  of  the  ligature;  but,  as  long  ago 
pointed  out  by  Porter,  the  risk  of  gangrene  after  operations  for  aneu- 
rism, is  more  from  venous  congestion,  than  from  arterial  deficiency; 
and  that  compression  tends  rather  to  increase  than  to  diminish  venous 
congestion  will  probablj-  not  be  doubted.  Nor  is  it  fair  to  assert  that 
the  long  list  of  failures  after  compression,  is  entirely  due  to  want  of  care 
in  its  application;  for  the  advocates  of  the  ligature  might  as  justlj^  re- 
spond, with  the  late  Mr.  Syme,  that  most  of  the  untoward  results  of  that 
operation  were  due  to  the  operator's  want  of  skill — Syme  himself,  as  is 
well  known,  having  tied  the  femoral  artery  thirty-five  times,  with  but  a 
single  death. 

In  what  cases,  then,  should  compression  be  used?  The  answer  should, 
I  think,  be  somewhat  as  follows:  (1)  Compression  should  be  emploj'cd, 
by  preference,  in  all  cases  in  which,  from  the  age  or  general  condition 
of  the  patient — from  the  existence  of  heart  disease,  of  other  aneurisms, 
or  of  marked  structural  change  of  the  arterial  coats — or  from  the  pre- 
valence of  erysipelas,  pyaemia,  etc.,  the  operation  of  ligation  would  be 
attended  by  particular  risk;  (2)  in  all  cases  in  which  the  aneurism,  being 
detected  at  an  early  stage,  would  be  in  the  most  favorable  condition  for 
the  use  of  compression,  and  in  which  the  pressure  treatment,  if  even  it 
failed,  would  not  seriously  lessen  the  prospect  of  benefit  from  subse- 
quent ligation ;  and  (3)  in  all  cases,  on  the  other  hand,  in  which  the 
aneurism,  from  its  locality  or  size,  would  not  probably  be  amenable  to 
the  ligature,  and  in  which,  therefore,  pressure  should  be  at  least  tried 
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before  resorting  to  such  formidable  measures  as  amputation,  or  the  "old 
operation." 

Finally,  compression  m&y  be  tentatively  employed  in  almost  every 
case — even  in  popliteal  aneurisms  of  moderate  size,  which  are  those 
specially  adapted  to  the  use  of  the  ligature.  If,  however,  decided  benefit 
be  not  obtained  in  a  short  time — two  or  three  days,  or  after  a  still 
shorter  trial,  if  venous  congestion,  oedema,  and  pain  are  markedly  in- 
creased by  the  treatment — the  surgeon  should,  I  think,  unhesitatingly 
abandon  compression  and  resort  to  the  Hunterian  operation,  which, 
under  such  circumstances,  I  cannot  but  believe  to  be  a  preferable  mode 
of  treatment. 

IV.  Flexion.  —  This  mode  of  treatment  was  introduced  by  Mr. 
Ernest  Hart,  in  1858,'  and  has  since  been  successfully  emplo3ed  by 
Shaw,  Pemberton,  and  several  other  surgeons.  Its  efficacy  depends 
chiefl3'  upon  the  interference  with  the  arterial  circulation  caused  by 
bending  the  vessel  to  an  acute  angle,  but  is  assisted  by  the  direct  com- 
pression exercised  upon  the  sac  by  the  contiguous  surfaces  between 
which  it  is  thus  placed.  Flexion  is  applicable  in  cases  of  popliteal 
aneurism,  and  of  aneurism  at  the  bend  of  the  elbow,  or  in  the  axilla. 
Its  application  is  very  simple,  consisting  merely  in  the  retention  of  the 
limb  in  the  flexed  position  by  means  of  a  double  collar  or  flgnre-of-8 
bandage.  If  flexion  is  to  be  employed  by  itself,  the  limb  should  be  bent 
so  as  to  completely  check  the  aneurismal  pulsation.  In  most  cases, 
however,  it  is  preferable  to  employ  moderate  flexion,  using  it  as  an  ad- 
juvant to  digital,  or  to  mild  instrumental  compression.  The  statistical 
results  of  the  flexion  treatment  have  been  studied  by  Stapin  and  by 
Fischer ;  the  former  writer  finds  that  49  cases  gave  26  successes  and  23 
failures,  11  of  the  successes  having  been  due  to  flexion  alone,  and  15  to 
this  in  combination  with  other  methods;  while  Fischer  finds  that  57 
cases  gave  28  successes  (20  by  flexion  alone)  and  29  failures.* 

It  is  probable  that  a  combination  of  flexion  with  alternate  instrumental 
and  digital  compression,  would  be  found  in  many  cases  as  satisfactory, 
as  it  would  be  certainly  a  less  irksome  mode  of  treatment  than  either 
plan  by  itself. 

V.  Manipulation. — This  method  consists  in  squeezing  or  kneading 
the  aneurismal  sac,  in  such  a  way  as  to  break  up  the  contained  laminated 
coagulum — a  fragment  of  which  it  is  hoped  may  plug  the  artery  at  the 
distal  side,  and  thus  lead  to  the  consolidation  of  the  tumor.  This  plan 
was  introduced  by  Fergusson,  and  has  been  successfully  employed  by 
Little,  Teale,  and  Blackman,  of  Cincinnati,  having  been  combined  by  the 
last-mentioned  surgeons  with  proximal  compression.  The  dangers  of 
this  mode  of  treatment  are  that  rupture  of  the  sac  and  consequent  dif- 
fusion of  the  aneurism,  or  inflammation  and  gangrene,  may  be  caused  by 
the  applicatioil  of  too  much  force;  and  that  (in  cases  of  subclavian  or 
carotid  aneurism,  for  the  former  of  which  Fergusson  employed  it)  a 
fragment  of  clot  maj'  occlude  the  carotid  or  vertebral  artery,  and  thus 
lead  to  grave  if  not  fatal  cerebral  disturbance.  Cases  are  mentioned  by 
Esraarch  and  Teale,  in  which  death  followed  the  occurrence  of  this  ac- 
cident, during  the  mere  preliminary  examination  of  patients  suflfering 
from  carotid  aneurism. 

'  It  is  said  to  have  been  previously  employed  botli  by  Fergusson,  and  by  Maunoir, 
of  Geneva. 
«  Archives  Qenerales  de  Medeciue,  Janvier,  1870,  pp.  lOG,  110. 
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VI.  Gkilvano-punoture  was  first  employed  by  B.  Phillips  in  1838, 
and  has  since  been  resorted  to  in  a  number  of  cases  of  anenrism,  by 
P^trequin  and  others.  Both  poles  of  the  battery  may  be  introduced  into 
the  sac,  or  (which  Althans  prefers)  the  negative  pole  alone.  The  great 
risks  of  the  operation  are  that  coagulation  en  masse  will  probably  occur, 
and  that  sloughing  of  the  aneurismal  wall  may  take  place  at  the  points  of 
puncture — an  accident  which  would  be  apt  to  be  followed  by  hemorrhage. 
The  statistics  of  this  mode  of  treatment  are  not  very  favorable;  fifty 
cases  collected  by  Ciniselli  gave  twenty-three  cures,  twenty  failures,  and 
seven  deaths,  grave  accidents  having  likewise  occurred  in  six  of  the 
cures  and  seven  of  the  failures.  The  only  cases,  therefore,  to  which 
galvano-puncture  seems  appropriate,  are  such  as  forbid  either  compres- 
sion or  ligature,  and  yet  require  active  treatment. 

VII.  Injeotions  of  Coagulating  Liquids,  and  especially  of  the 
perjchloride  of  iron,  have  been  practised  upon  several  occasions,  and 
sometimes  with  success.  This  is,  however,  a  very  dangerous  method  of 
treatment  (the  principal  risks  being  from  inflammation,  gangrene,  rup- 
ture, and  embolism),  and  its  use  is  rarely  justifiable  except  in  localities 
in  which  both  cardiac  and  distal  compression  can  be  maintained  until 
coagulation  is  complete — in  localities,  in  fact,  in  which  either  compres- 
sion or  ligation  would  be  equally  applicable,  and  certainly  preferable. 

VIII.  Acupuncture,  and  the  Introduction  of  a  Coil  of  Fine  Wire^ 
have  been  tried — each  aiming  to  effect  a  cure  by  furnishing  a  starting- 
point  for  coagulation  ;  the  former  plan  has,  I  believe,  never  succeeded, 
while  the  latter  proved  fatal  in  Mr.  Moore's  case,  the  only  one  in  which 
it  has  so  far  been  employed. 

IX.  Strangulation  has  been  successfully  emplo^'ed  for  very  small 
aneurisms,  two  needles  or  harelip  pins  being  passed  beneath  the  tumor, 
and  a  ligature  thrown  around  their  extremities,  as  in  cases  of  nsevus. 

X.  Caustic  has  likewise  been  used  with  success  as  an  application  to 
very  small  aneurisms. 

XI.  Amputation. — Finally,  amputation  might  be  required,  if  aa 
aneurism  in  a  limb  should  become  diffused  and  threaten  gangrene,  if  the 
pressure  of  the  tumor  should  cause  extensive  caries  of  the  neighboring 
bone,  or  if  hemorrhage  should  occur  from  external  rupture.  Amputa- 
tion may  also  be  required  in  the  event  of  the  failure  of  ligation. 

Arterlo- Venous  Aneurism. — As  the  result  of  ulcerative  action,  a 
preternatural  communication  may  occasionally  be  formed  between  an 
artery  and  a  contiguous  vein,  constituting  a  non-traumatic  variety  of 
aneurismal  varix.  The  symptoms  and  treatment  do  not  differ  from 
those  of  the  traumatic  form  of  the  disease,  which  has  been  already  de- 
scribed (see  page  196). 

Treatment  op  Particular  Aneurisms. 

From  a  consideration  of  the  principles  laid  down  in  the  preceding 
pages,  and  from  an  examination  of  the  statistical  results,  as  far  as  they 
can  be  ascertained,  of  various  modes  of  treatment,  we  may  arrive  at  the 
following  conclusions  as  to  the  best  course  to  be  adopted  in  dealing  with 
aneurismal  disease  in  various  parts  of  the  body. 
35 
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Thoracic  Aorta. — Xo  permanent  }:)enefit  has  hitherto  been  obtained 
firom  operative  treatment  in  aneurism  of  the  aortic  arch.  In  a  case  under 
the  care  of  Mr.  Heath,  supposed  to  be  one  of  innominate  anearism,  the 
carotid  and  third  part  of  the  subclavian  were  tied  at  the  same  operation, 
the  d}  spna^a  and  other  symptoms  being  greatly  relieved,  and  life  pro- 
longed for  four  years.  External  rupture  ultimately  took  place,  when  the 
autops}'  showed  the  disease  to  have  been  aortic.  A  similar  case,  operated 
on  by  Maunder,  proved  fatal  on  the  sixth  day,  as  did  another,  in  which 
Heath  was  obliged  to  leave  the  o|>eration  uncompleted,  on  account  of  the 
aneurism  extending  much  further  than  had  been  anticipated.  In  four 
other  cases,  the  carotid  alone  has  been  tied,  without  any  benefit  to  the 
patient — and  the  same  want  of  success  has  attended  the  treatment  by 
coagulating  injections,  and  that  by  the  introduction  of  a  coil  of  wire, 
which  was  tried  in  a  patient  under  the  care  of  Mr.  Moore ;  death  occurred 
in  the  latter  case  on  the  fifth  day.  Galvano-puncture  has  been  employed 
with  temporary  benefit  in  several  instances  by  Decristoforis,  of  Mil^in, 
as  has  distal  pressure,  in  cases  recorded  by  Dr.  Lyon  and  Mr.  Edwards, 
and  referred  to  in  Mr.  Heath *s  pamphlet ;  but  the  only  treatment  to  be 
ordinaril}'  recommended,  in  a  case  recognized  as  aneurism  of  the  thoracic 
aorta,  is.  the  medical  and  h^-gienic  treatment  described  at  page  534. 

Innominate  Artery. — The  chief  operative  treatment  applicable  to 
innominate  aneurism,  is  the  distal  ligature,  applied  to  the  carotid,  to  the 
subclavian  or  axillary,  or  to  both  vessels,  consecutively  or  at  the  same 
time.  The  carotid  appears  to  have  been  tied  for  innominate  aneurism 
nineteen  times,*  with  four  recoveries  and  fifteen  deaths — the  successful 
cases  being  those  of  Evans  and  Morrison,  and  two  related  by  Pirogofll 
The  subclavian  or  axillary  has  been  tied  four  times — by  Wardrop, 
Laugier,  liroca,  and  Blackman — all  the  cases  terminating  fatally,  though 
in  two  (Wardrop's  and  Broca's)  temporary  relief  was  obtained.  The 
double  ligature  has  been  employed  in  six  cases,  the  arteries  having  been 
tied  consecutively  in  three  (by  Fearn,  Wickham,  and  Malgaigne),  and 
simultaneously  in  an  equal  number  (by  Rossi,  Hutchison,  and  Sands) — 
only  one  of  each  category  ( Fearn 's*  and  Sands's  cases)  proving  success- 
ful. Heath's  and  Maunder's  cases  have  already  been  referred  to,  while 
Cuvillier's  (which  was  likewise  supposed  to  be  one  of  innominate  aneu- 
rism) proved  after  death  to  have  been  subclavian.  We  thus  see  that  as 
far  as  statistics  bear  upon  the  question,  the  advantage  is  with  the  double 
operation  ;  hence,  if  the  ligature  is  to  be  used  at  all,*  both  vessels  should 
be  tied,  and  preferably  at  the  same  time,  as  was  done  in  the  successful 
case  of  Dr.  Sands,  of  New  York.  The  risk  of  simultaneous,  would  be 
little  if  at  all  greater  than  that  of  consecutive  ligation,  while  the  aneu- 
rismal  sac  would  be,  by  the  former  method,  evidently  placed  in  the  best 
condition  for  a  favorable  termination.  As,  however,  the  operative  treat- 
ment by  any  plan  is  so  unsatisfactory,  a  fair  trial  should  always  be  first 
given  to  the  efiTect  of  rest  and  medical  treatment,  aided  perhaps  by  distal 

»  Erichsen,  Science  and  Art  of  Surgery,  p.  626. 

«  Fearn' 8  patient  died  four  months  after  the  last  operation,  from  causes  uncon- 
nected therewith,  and  the  case  is  properly  considered  as  successful  {Uohne%U  8y$t. 
of  Surgery^  2d  ed.,  vol.  iii.,  p.  574). 

■  Cbeever,  of  Boston,  in  a  case  of  innominate  aneurism,  attempted  unsuccess- 
fully the  operation  by  double  ligature ;  tlie  position  of  the  carotid  artery  could  not 
be  detected,  and  in  endeavoring  to  secure  the  subclavian  artery,  the  accompanying 
vein  was  ruptured ;  death  occurred  two  hours  subsequently  (Boston  City  Mosp. 
Reports,  1870,  p.  470). 
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pressure,  which  proved  of  benefit  in  a  case  under  the  care  of  Mr.  Syme. 
In  a  case  of  Luke's,  repeated  bleedings,  and  the  use  of  digitalis,  effected 
a  cure,  while  Coote  has  lately  obtained  an  equally  happy  result  by  the 
enforcement  of  rest  and  the  application  of  ice. 

Carotid  Artery  and  Branches. — Carotid  aneurism  is  usually 
looked  upon  as  specially  adapted  for  the  treatment  by  ligation.  The 
operation  of  t^'ing  the  common  carotid  is,  however,  attended  in  itself  by 
very  considerable  risk — the  mortality,  according  to  Norris's'  statistics, 
being  over  thirty-six  per  cent.,  and  according  to  those  of  Pilz,'  over 
forty-three  per  cent.'  As  more  than  one-third  (ninety-one  out  of  two 
hundred  and  fifty-nine)  of  the  deaths  after  this  operation  have  resulted 
from  cerebral  disease  due  to  the  interference  with  the  circulation  of  the 
brain,  it  is  evident  that  in  any  case  in  which  it  is  practicable  to  do  so,  liga- 
tion of  the  external  should  be  substituted  for  that  of  the  common  carotid. 
If,  however,  as  is  usually  the  case,  the  aneurism  involves  the  common 
trunk  itself,  and  pressure  proves  unavailing,  ligation  of  the  primitive 
carotid  must  be  resorted  to.  Ligation  by  the  Hunterian  method  has, 
according  to  Pilz,  been  done  in  eighty-seven  cases,  with  fifty-five  known 
recoveries  and  thirty-one  deaths,  the  result  of  one  case  not  having  been 
ascertained.  For  traumatic  aneurism  at  the  root  of  the  carotid,  the 
surgeon  may  choose  between  Brasdor's,  and  the  "old  operation,"  which 
was  in  one  case  successfully  employed  by  Syme.  For  non-traumatic  aneu- 
rism, the  "old  operation"  would  be  unsuitable;  for  the  surgeon  could  not 
be  absolutely  sure  that  the  disease  might  not  involve  the  innominate,  or 
even  the  aorta ;  and  hence,  in  such  a  case,  the  distal  ligature  (first  prac- 
tised by  Wardrop)  is  the  plan  of  treatment  most  to  be  recommended. 
Seven  cases,  tabulated  by  Erichsen,  give  three  recoveries  and  four  deaths 
— a  suflficiently  favorable  record  to  encourage  a  resort  to  the  operation 
under  suitable  circumstances.* 

Internal  Carotid  and  Branches. — Aneurisms  of  the  internal  carotid 
and  its  branches,  including  intracranial  and  intra-orbital  aneurism,  may 
require  ligation  of  the  common  carotid  artery,  though  digital  compres- 
sion with  medical  treatment  should  always  be  first  tried  in  these  cases. 
The  results  of  carotid  ligation  for  intra-orbital  aneurism  are  very  favor- 
able, twenty-nine  cases,  collected  by  Noyes,  giving  twenty-five  recoveries 
and  but  one  death.^ 

Subclavian  Aneurism. — The  statistics  of  this  serious  affection 
have  been  particularly  investigated  by  Sabine,^  of  New  York,  Koch,^  and 
Poland."  The  following  table  shows  the  results  of  various  modes  of  treat- 
ment, in  122  cases  collected  by  the  last-named  writer: — 

'  Am.  Joum.  of  Med.  Sciences,  July,  1847. 

«  Half- Yearly  Abstract  of  Med.  Sciences,  vol.  xlviii.  (Jan.  1869). 

•  Both  carotids  have  been  tied  in  twenty-seven  cases — once  simultaneously  (fatal 
in  twenty-four  hours),  and  twenty-six  times  with  a  greater  or  less  interval  between 
the  operations ;  only  five  of  the  latter  cases  proved  fatal. 

•  F41z  gives  thirty-eight  cases  of  ligation  of  the  common  carotid  by  Brasdor's 
method,  for  all  aneurisms,  recovery  having  been  obtained  in  twelve,  with  twenty- 
five  deaths,  and  one  unaccounted  for  (5a//-  Yearly  Abstract  of  Med.  Sciences^  vol. 
xlviii.,  p.  158). 

«  N.Y.  Med.  Journal,  March,  1889,  p.  687. 

•  Am.  Med.  Times,  vol.  ix.  (1884),  ifos.  7-10. 

»  Archives  G^n.  dc  M6decine,  Aoflt,  1869,  p.  213. 

•  Guy's  Hosp.  Reports,  3d  s.,  vol.  xv.  etBeq. 
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Mode  of  treatment.                                      Caftei. 

Recovered,  or 
in  proceM  of 
recorerj. 

IM«d. 

taiB. 

1    Nonp.  or  niodic&l  troatmont  onlv 49 

13 

1 
3 

1 

2 

1 

1 
9 

i 

81 

2 
1 
2 

6 

12 

11 
12 

5 

2.  3Ioxa  and  hyixxlonnic  injection'of  ergot ,      1 

8    Direct  conipri'ssion 3 

4.  Compression  on  cardiac  side 1 

5    Inlection  of  coairulatini?  fluids 2 

6.  Acupressure  of  axillary  and  innominate 1 

7.  Manipulation 4 

8.  Galvano-puncture 1 

•  • 

9.  Operation  for  ligation  of  innominate  or  sub- 
clavian, begun,  but  not  completed '      7 

10.  Ligature  of  subclavian  (3d  portion),  embrac-  ' 

ing  cases  of  subclavio-axillary  aneurism. . .  1    21 

11.  Ligature  of  subclavian  (1st  portion),  subcla-  ' 

vio-axillarv  in  one  case ,     11 

•• 

12    Ligature  of  innominate ^  j    12 

13.  Ligature  of  innominate,  carotid,  and  vertebral.        1 
14    Licrature  of  subclavian  and  carotid 1 

•• 

15.  Ligature  of  subclavian,  carotid,  and  vertebral.        1 

16.  Ligature  of  axillary  )  /Braador^                              ^ 

17.  Ligature  of  carotid   f  CBrasdor) j 

18    Amoutation  at  shoulder-ioint 1 

•• 

1  122 

83 

84 

5 

From  the  above ^gures  it  will  be  seen  that  the  most  promising  methods 
of  treatment  are  the  medical  and  hygienic,  with  compression  in  saitable 
cases.  Manipulation  and  galvano-puncture  are  also  worthy  of  further 
trial.  The  Hunterian  operation  is  justifiable  in  cases  in  which  the  aneu- 
rism is  situated  in  the  third  portion  of  the  vessel,  so  that  a  ligature  can 
be  applied  outside  of  the  scaleni  muscles,  or  even  between  them — the  case 
under  such  circumstances  approximating  to  one  of  axillary  aneurism. 
When,  however,  the  disease  involves  the  second  portion  of  the  artery, 
the  surgeon  can  only  choose  between  ligation  of  the  innominate  (first 
practised  by  Mott),  ligation  of  the  first  part  of  the  subclavian,  and  some 
form  of  the  distal  operation. 

To  the  thirteen  cases  of  innominate  ligation  given  in  the  above  table, 
there  may  be  added  two  operated  on  by  Bujalski,  with  another  in  which 
the  artery  was  acupressed  by  Porter,  and  a  fourth  in  which  the  artery 
was  tied  by  Hutin,  for  secondary  hemorrhage.  Of  these  seventeen,  all 
terminated  fatally  except  one,  that  of  Smyth,  of  New  Orleans,  in  which 
the  carotid  and  vertebral  arteries  were  likewise  tied. 

Ligation  of  tlie  first  part  of  the  subclavian  has  been  practised  in 
thirteen  cases,  or  in  fourteen  (if  we  include  Cuvillier's  case  of  traumatic 
aneurism,  in  which  the  carotid  was  also  tied),  and  always  with  a  fatal 
termination.  We  thus  have  thirty  or  thirty-one  cases  of  the  proximal 
operation,  with  only  one  recovery — surely  not  enough  to  justify  a  repe- 
tition of  the  proceeding,  unless  in  very  exceptional  circumstances.  If 
the  operation  is  to  be  done  at  all.  Dr.  Smyth's  example  should  be  followed, 
and  the  vertebral  and  carotid  secured,  as  well  as  the  innominate. 

The  distal  operation,  as  may  be  seen  from  the  above  table,  is  equally 
unpromising.  What  course,  then,  is  to  be  pursued  for  an  aneurism 
which  involves  the  first  or  second  portion  of  the  subclavian,  and  which 
resists  bloodless  treatment?  Amputation  at  the  shoulder-joint  (which 
would  act  as  a  modified  distal  operation)  would  under  such  circum- 
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stances  probably  be  the  best  procedure.  ,It  would,  as  pointed  out  by 
Fergusson,  who  suggested  this  plan,  have  the  advantage  over  the  ordi- 
nary distal  method,  of  diverting  the  force  of  the  circulation  by  removing 
the  part  which  previously  demanded  an  arterial  supply.  This  method 
has  been  put  in  practice  by  Prof.  Spence,  of  Edinburgh,  with  very  grati- 
fying results,  and  might  also  be  properly  adopted  in  cases. of  aneurism 
of  the  third  portion  of  the  artery,  in  which,  from  any  circumstance,  the 
vessel  could  not  be  reached  beyond  the  scaleni  muscles. 

Axillary  Aneurism. — this,  which  is  a  less  frequent  affection  than 
subclavian  aneurism,  admits  of  several  modes  of  treatment.  Compres- 
sion upon  the  third  portion  of  the  subclavian,  either  by  the  finger,  or 
instrumentally  (the  patient  being  ansesthetized),  should  be  tried,  and 
may  in  some  cases  prove  successful ;  advantage  might  also  be  obtained 
from  the  flexion  method,  the  arm  being  bandaged  across  the  chest.  If  it 
be  determined  to  resort  to  severer  measures,  the  surgeon  must  choose 
between  ligation  of  the  axillary  below  the  clavicle,  ligation  of  the  third 
portion  of  the  subclavian,  the  old  operation,  and  amputation  at  the 
shoulder-joint.  Ligation  of  the  axillary  below  the  clavicle,  has  been  done 
for  aneurism  (as  a  Hunterian  operation)  in  21  cases,*  with  8  deaths, 
giving  a  mortality  of  38  per  cent.  The  statistics  of  ligation  of  the  third 
part  of  the  subclavian^  for  axillary  aneurism,  are  slightly  more  favorable, 
67  cases,  according  to  Koch,  giving  but  23  deaths — a  mortality  of  only 
34  per  cent.  Hence,  the  latter  operation  should,  I  think,  be  preferred, 
particularly  as  on  theoretical  grounds  it  would  seem  to  be  safer — ligation 
below  the  clavicle  being  of  the  nature  of  Anel's,  rather  than  of  Hunter's 
method.  Ligation  of  the  third  portion  of  the  subclavian  is,  however,  in 
itself  a  ver}^  serious  operation,*  and  it  is,  therefore,  worth  while  to  inquire, 
with  Mr.  Synie,  whether  the  old  operation  might  not  in  some  cases  be 
preferable.  Statistics  are  as  yet  wanting  to  decide  this  question,  but  the 
operation,  which  was  twice  successfully  resorted  to  by  Syme  himself,  is 
at  least  worthy  of  further  trial.  Amputation  at  the  shoulder-joint  for 
axillary  aneurism  was  successfully  performed  by  Syme,  and  likewise  by 
Morton,  of  this  city,  for  hemorrhage  and  gangrene  after  ligation  of  the 
second  portion  of  the  subclavian.  Either  this,  or  the  "old  operation," 
would  be  necessarily  indicated  in  any  case  of  axillary  aneurism  which 
had  become  diflfused,  or  which  threatened  external  rupture,  or  gangrene 
of  the  limb.  Amputation  would  probably  be  the  safer  proceeding,  but 
would  of  course  have  the  disadvantage  of  necessarily  sacrificing  the 
upper  extremity.  Hemorrhage  during  either  operation  might  be  pre- 
vented by  compressing  the  subclavian  oter  the  first  rib,  through  a  pre- 
liminary incision  above  the  clavicle. 

Aneurisms  of  the  Arm  and  Forearm. — Aneurism  of  the  upper- 
most part  of  the  brachial  artery,  immediately  below  the  axilla,  may  be 
treated  by  direct  compression,  or  b}-  flexion,  and  if  these  fail,  by  the  "  old 
operation,"  or  by  amputation,  either  of  which  would  probably  be  safer 
than  ligation  of  the  axillary,  whether  in  the  armpit  or  below  the  clavicle. 
For  aneurism  of  the  brachial  at  a  lower  point,  or  of  either  of  its  branches, 

*  Koch  pvcs  20  cases,  of  which,  however,  5  appear  to  have  been  for  subclavian 
aneurism  (distal  operation);  one  of  these  was  the  case  in  which  Porter  acupressed 
the  axillary  artery,  and  subsequently  the  innominate. 

•  The  mortality  for  all  causes  is,  according  to  Norris's  statistics,  48J  per  cent. 
{Am.  Journ.  of  Med.  Sciences,  July,  1845),  and  according  to  Koch's,  no  less  than 
51  per  cent. 
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of  New  York,  may  be  added  the  successful  operations  of  Bickersteth,  of 
Liverpool,  Brainard,  of  Gliicago,  and  Luzenburg,  of  New  Orleans — with 
the  fatal  cases  of  Gurlt  (two  in  number),  Dugas,  of  Charleston,  Ham- 
mond, of  San  Francisco,  Hargrave,  Maunder,  and  Watson,*  and  three 
others,  recorded  in  Circular  No.  6  \(S.  G.  O.,  1865,  p.  78).  We  have, 
then,  45  operations,  with  only  10  recoveries;  or,  if  cases  of  aneurism 
alone  are  considered,  23,  with  *l  recoveries — a  record  which,  though 
gloomy,  warrants  a  resort  to  this  proceeding,  in  cases  in  which  milder 
measures  faiL 

It  is  probable  that  the  old  operation  would,  in  some  cases  of  aneu- 
rism of  the  common  iliac,  be  preferable  to  ligation  of  that  vessel,  as  it 
certainly  would  be  to  ligation  of  the  aorta.  This  procedure  has,  how- 
ever, not  yet  been  employed ;  it  was  attempted  by  Cooper  in  the  case  in 
which  that  surgeon  tied  the  aorta,  and  was  believed  to  have  been  per- 
formed in  a  case  of  iliac  aneurism  operated  on  by  the  late  Mr.  Syme. 
In  this  instance  the  loss  of  blood  was  prevented  by  the  use  of  Lister's 
aortic  compressor,  and  the  patient  recovered  from  the  operation,  but 
died  about  three  months  afterwards  from  pleurisy — when  an  autopsy 
showed  the  aneurism  to  have  been  of  the  external  iliac,  the  ligatures 
having  been  really  applied  below  the  bifurcation  of  the  common  trunk. 

Aneurisms  of  Internal  Illao  and  Branches. — Aneurisms  of  the 
internal  iliac,  and  of  the  pudic  artery,  are  extremely  rare,  there  being, 
according  to  Erichsen,  but  one  case  of  each  known.  Aneurisms  of  the 
gluteal  and  ischiatic  arteries  are  more  common,  and  may  be  treated  in  a 
variety  of  ways.  Fischer',  of  Hanover,  has  particularly  investigated  the 
statistics  of  these  affections,  and  from  an  analysis  of  35  cases  (14  of 
traumatic,  and  21  of  spontaneous  aneurism),  concludes  that  the  injection 
of  the  perchloride  of  iron  is  the  best  mode  of  treatment.  If  this  method 
fail,  or  if  it  be  not  thought  proper  to  employ  it,  it  would  further  appear 
that  for  traumatic  aneurisms  the  '^old  operation,"  and  for  those  of  a 
non-traumatic  nature  ligation  of  the  internal  iliac,  are  the  measures  to 
be  preferred.    The  following  table  is  compiled  from  Fischer's  paper : — 
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The  old  operation  is  particularly  adapted  to  cases  of  traumatic 
aneurism,  as  in  these  the  communication  with  the  artery  will  be  certainly 
within  reach ;  but  in  a  case  of  spontaneous  gluteal  or  ischiatic  aneurism, 


*  In  this  case,  the  aorta  was  subsequently  tied  for  hemorrhage. 

«  Archiv.  fiir  Klin.  Chirurgie  (Langenbeck),  xl.  band,  3  heft,  s.  827. 
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the  surgeon  could  not  be  sure  that  the  sac  did  not  extend  within  the 
pelvis,  and  hence  in  such  a  casc^  ligation  of  the  internal  iliac  would  be  a 
safer  procedure.  This  artery  has  been  tied  on  at  least  fourteen  occa- 
sions, seven  times  successfully,  by  Stevens,  Arendt,  White,  Mott,  Syme, 
Morton,  and  Galozzi,  and  seven  times  with  a  fatal  result,  by  Atkinson, 
Thomas,  Rogers,  Altmiillcr,  and  Higginson,  and  twice  for  hemorrhage, 
during  our  late  war.* 

Iliao  and  Femoral  Aneurisms. — Aneurisms  involvingtheejr^^mal 
iliac  or  common  femoral  arteries,  should  be  treated,  if  possible,  by  com- 
pression on  the  cardiac  side  of  the  tumor,  but  if  this  fail,  ligation  of  the 
external  iliac,  or  possibly  of  the  common  trunk,  will  be  required.  Dr. 
Norris,"  of  this  cit}-,  collected,  in  1847, 118  cases  of  ligation  of  the  external 
iliac  (first  performed  by  Abernethy,  in  1796),  to  which  may  be  added  35 
collected  by  Dr.  Cutter,"  of  Newark,  and  16  tabulated  in  Circular  No.  6. 
This  gives  169  operations  for  all  causes,  the  mortality  being  61,  or  a 
little  over  36  per  cent.  If  cases  of  aneurism  alone  are  considered,  the 
results  are  still  more  favorable,  126  cases  then  giving  35  deaths,  a  mor- 
tality of  less  than  28  per  cent. 

Aneurism  of  the  Deep  Femoral  Artery  (Profunda)  is  very  rare, 
only  four  cases,  according  to  Erichsen,  being  on  record.  The  treatment 
would  consist  in  compression  at  the  groin,  or,  if  this  should  fail,  in  liga- 
tion of  the  common  femoral,  or,  which  would  probably  be  safer,  of  the 
external  iliac.  Ligation  of  the  common  femoral  artery  is  recommended 
by  Holmes  for  these  cases,  and  for  those  of  aneurism  of  the  superficial 
femoral,  which  arc  situated  at  too  high  a  point  to  admit  of  ligation  below 
the  place  of  bifurcation ;  and  ten  cases  of  tlie  former  operation  are  referred 
to,  of  which  only  three  proved  fatal.  Other  writers,  however,  give  a 
different  estimate  of  the  results  of  this  procedure,  twelve  cases  having 
furnished,  according  to  Erichsen,  but  three  recoveries.  The  operation 
is  certainly  attended  with  more  risk  of  hemorrhage  than  ligation  of  the 
external  iliac,  but  has,  on  the  other  hand,  the  advantage  of  being  much 
more  easil}'  performed.  In  the  American  Journal  of  Medical  Sciences 
for  Jul}',  1868,  p.  134,  is  recorded  a  case  in  which  I  secured  the  common 
femoral  artery  by  acupressure. 

Aneurisms  of  the  Superfiolal  Femoral  and  Popliteal  Ar- 
teries are  the  most  frequent  of  all  external  aneurisms,  the  former 
vessel  giving  66,  and  the  latter  137,  out  of  551  cases  of  aneurism  of  all 
parts,  collected  l\y  Crisp.  The  treatment  consists  in  compression,  or 
in  ligation  b}'  the  Hunterian  method.  The  considerations  which  should 
guide  the  surgeon  in  choosing  between  these  modes  of  treatment  have 
already  been  set  forth,  and  need  not  be  again  referred  to  (pages  539, 544). 
Popliteal  aneurisms  are  particular!}'  adapted  to  the  treatment  hy  flexion. 

Ligation  of  the  superficifil  femoral  artery  would  appear  to  be  a 
more  successful  operation  when  performed  for  femoral,  than  when  for 
popliteal  aneurism,  the  reason  being  that  the  risk  of  gangrene  from 
venous  congestion  is  much  greater  in  the  latter  case  than  in  the  for- 
mer. This  is  seen  very  clearly  from  Norris's*  statistics,  which  embrace 
22  cases  of  ligation  for  femoral  aneurism,  with  ouly  one  death  (from 

>  Circular  No.  6,  S.  G.  O.,  1865,  p.  78. 

«  Am.  Journ.  of  Med.  Sciences,  Jan.  1347,  p.  14. 

»  Ibid.,  July,  1864.  p.  42. 

•  Ibid.,  Oct.  1849,  p.  314. 
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hemorrhage),  and  154  cases  of  the  same  operation  for  popliteal  aneu- 
rism, with  39  deaths — of  which  no  less  than  19  were  from  gangrene. 
Norris's  tables  embrace  in  all  204  cases,  with  50  deaths  and  154  reco- 
veries; or,  if  femoral  and  popliteal  aneurisms  alone  are  considered,  176 
cases,  with  40  deaths  and  136  recoveries — consecutive  amputation  hav- 
ing been  performed  in  5  of  the  successful,  and  in  6  of  the  unsuccessful 
cases.  The  mortality  of  ligature  of  the  femoral  artery  for  femoral  ana 
popliteal  aneurism  is,  according  to  these  statistics,  22.7  per  cent.,  or 
about  one  in  four  and  a  half.  Crisp's  statistics  are  more  favorable,  giv- 
ing 122  cases,  with  107  recoveries  (7  after  amputation)  and  only  15  deaths, 
a  mortality  of  but  a  little  over  12  per  cent.  Syme's  remarkable  record 
of  35  operations,  with  only  one  death,  has  already  been  mentioned. 

Diffused  aneurism  of  the  popliteal  artery  usually  requires  amputation ; 
while,  if  the /emoraZ  be  the  vessel  affected,  the  "old  operation"  may  be 
advantageously  substituted,  as  has  been  done,  with  the  most  gratifying 
results,  by  Birkett  and  by  Forster. 

Aneurisms  of  the  Arteries  of  the  Leg  and  Foot  are  extremely 
rare,  but  if  met  with,  should  be  treated  by  compression,  etc.,  or,  if  neces- 
sary, by  ligation  on  the  cardiac  side  of  the  tumor. 

The  lines  for  the  ligation  of  the  various  arteries  have  already  been 
given  (pages  197-205). 


CHAPTER   XXX. 

DISEASES  OF  BONE. 

The  diseases  of  bone  may  be  divided  into  those  which  depend  upon 
the  inflammatory  process,  and  those  which  involve  structural,  non- 
inflammatory changes.  The  affections  which  are  to  be  considered  under 
the  first  head,  are  Periostitis,  Osteitis,  Osteo-myelitis,  Abscess,  Caries, 
and  Necrosis. 

Inflammatory  Diseases  of  Bone. 

Periostitis,  or  Inflammation  of  the  Periosteum^  is  a  frequent  conse- 
quence of  wounds  or  other  injuries,  or  of  certain  diseases,  as  Syphilis. 
It  may  be  primary^  or  may  be  secondary  to  inflammation  of  the  bone 
itself,  or  of  its  medulla.  The  Pathological  Changes  in  periostitis,  consist 
in  swelling  {temporary  hypertrophy)  of  the  periosteum,  followed  by  rapid 
cell-proliferation  of  its  deep  or  osteogenetic  layer,  or  a  rapid  accumula- 
tion of  wandering  cells  (see  pages  37  and  221),  and  resulting  in  the  pro- 
duction of  inflammatory  lymph ;  these  changes  may  be  quickly  arrested, 
the  part  returning  to  its  former  condition,  and  the  newly  formed  material 
being  gradually  utilized  in  the  normal  maintenance  of  the  bone — or  the 
part  may  remain  permanently  thickened,  or  in  a  state  of  sclerosis  or  in- 
duration. These  changes  are  usually  accompanied  by  a  softening  or 
meduUization  of  the  superficial  layer  of  the  bone.  If  the  irritation  be 
more  intense  (as  is  seen  in  diffuse  periostitis)^  there  may  be  a  rapid 
formation  of  pus,  when  necrosis  of  the  subjacent  bone  is  apt  to  follow. 
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Sijinphms. — The  syuiptoms  of  ordinary  periostitis  are  those  m 
seated  inflammation  in  general,  viz.,  swelling,  correspondiDg  to  ihm 
of  inflamed  periosteum,  heat,  pain,  tenderness  on  pressure,  etc] 
pain  is  apt  to  be  worst  at  night.  The  attachment  of  the  [jeriosM 
the  subjacent  bone  is  loosened,  giving  sometimes  a  puffy  or  even] 
feel  to  the  part.  In  dilTuse  periostilis  (which  is  much  the  most  I 
form  of  the  atifeetion,  and  which  chiefly  involves  the  long  honei 
cially  the  femur,  tibia^  or  humerus,  and  is  usually  the  result  of! 
in  3'oung  persons  of  a  strumons  diathesis),  the  inflammation  i 
spreads,  frequently  involving  the  periosteal  covering  of  the  entifw 
and,  if  (as  is  sometimes  the  case)  complicated  with  ost4?o-myeliti8,  p 
attacking  the  epiphyses  and  neighboring  joints  as  well.  In  tbis  fl 
the  disease,  the  production  of  lymph,  and  subsequently  of  pus,  isii 
etfected,  giving  rise  to  the  condition  known  as  Subperiotsteal  4 
There  is  usually  a  good  deal  of  constitutional  disturbance,  eq^ 
pya»niia  not  nnfrequently  occurs  in  the  course  of  the  affection.  I 
Diagnosis » — The  ordinary  circumacrihed  form  of  periostitis  iil 
recognised:  the  diffuse  variety  may  be  mistaken  for  diffuse  in  flam 
of  the  areolar  tiasue^  or  for  rheumatism*  From  the  former  it  ■ 
dii^tinguished  by  its  not  spreading  beyond  the  neighboring  joinll 
from  the  latter  by  the  history  of  the  case,  and  by  the  early  occurrot 
suppuration.  i 

Treatment, — The  treatment  of  circumscribed  periostitis  consiatil 
application  of  poultices,  preceded  perhaps  by  a  few  leeches,  mihi 
to  relieve  pain,  and,  in  the  more  chronic  stages,  in  the  use  of  II 
and  the  .id ministration  of  the  iodide  of  potassium.  AdvaDtag( 
often  be  derived  from  a  free  or  subcutaneous  incision,  so  as  to| 
the  tense  state  of  the  periosteum^  and  encourage  resolution.  1 
treatment  of  the  diJfuHe  form  of  the  disease,  no  time  should  be  I 
making  free  incisions  through  the  inflamed  periosteum,  so  as  tq 
the  parts,  and  allow  the  CBcape  of  pus,  if  there  be  any ;  these  i(i4 
should  l>e  so  arranged  as  to  allow  of  free  drainage,  and  should  be  rrt 
as  often  as  necessary.  At  the  same  time,  the  strength  of  the  paticiv 
be  maintained  by  the  use  of  concentrated  food  and  stimulus,  audi 
administration  of  tonics  (especially  quinia),  with  anodynes,  to] 
pain.  In  favorable  cases,  the  patient  may  recover  with  the  lossQ 
or  less  bone  by  necrosis,  but  pyjcmta  will  often  lead  to  a  fatal  n 
tion.  If  the  destruction  of  bone  be  evidently  too  great  for  the  J 
rativc  powers  of  nature  to  cope  with,  and  particularly  if  the  nei^ 
joints  l»ecome  implicated  (jyy arthrosis)^  showing  that  the  affefl 
probabl3^  complicated  with  suppurative  osteo-myelitis,  amputatiofl 
he  perforracd^ — if  the  patient  is  in  a  condition  to  bear  it — and  I  haw 
such  circumstances  removed  the  arm  at  the  shoulder  Joint,  H 
happiest  result.  The  statistics  of  amputation  for  subperiosteal  i 
particularly  in  the  femur,  are,  however,  so  gloomy,  that  the  o[ 
can  only  be  looked  upon  as  a  last  resort* 

Osteitis,  or  Inflammation  of  the  Onseoun  Tissue  itself,  is  seldoil 
met  with  as  a  primarif  affection,  though  it  is  a  very  frequent  »ei 
complication  of  either  periostitis  or  osteo-myelitis.  In  fact,  in  t| 
majority  of  cases,  whichever  constituent  of  bone  is  first  nOected, 
sooner  or  later  involved.  The  first  Pathological  Change  due  to  ( 
IS  a  softening  or  meduUization  of  the  bone  tissue.  Absorptioil 
earthyconstituents  occurs,  while  the  Haversian  canals,  lacanflB,! 
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culi  become  widened,  many  disappearing  by  the  coalescence  of  numer- 
ous spaces  and  canals.    '^  The  enlarged  Haversian  canals,"  says  Paget, 
^^  present  the  appearance  of  medullar}'^  spaces,  and  are  filled  with  a  soft, 
z*apidly  growing  tissue  not  unlike  that  of  granulations."    This  process 
Is  rapidly  accomplished,  Oilier  having  seen  complete  meduUization  of  the 
f^halanges,  without  necrosis,  in  the  short  space  of  twenty  days.    As  the 
vesult  of  this  meduUization,  the  bone  becomes  enlarged  (though  it  loses 
i:ii  weight),  the  layers  of  its  walls  becoming  separated,  and  thus  giving  a 
jporous  appearance — whence  this  condition  is  called  rarefaction  or  ostech 
^c^oroisis.    The  bone  often  at  the  same  time  becomes  elongated,  from  trans- 
dC^rence  of  irritation  to  the  epiphyseal  cartilages. 


Fig.  267. 


Fig.  268. 


Oaleoporosii  of  fern  or. 


8el«roiis  and  ebarnation  of  femar. 


If  the  irritation  be  intense  or  continued,  the  process  of  meduUization, 
or  decalcification^  as  it  is  also  called,  may  run  on  to  the  occurrence  of 
suppuration,  with  perhaps  caries  and  necrosis ;  in  other  cases,  the  deposit 
of  bony  matter  is  renewed,  the  part,  perhaps,  eventually  becoming  abnor- 
mally solid  and  heavy,  the  walls  being  thickened  and  the  marrow-cavity 
encroached  upon — when  the  condition  known  as  sclerosis  or  eburnalion 
results.  These  various  conditions  are  frequently  seen  in  different  parts 
of  the  same  bone,  one  specimen  thus  often  exhibiting  at  once  osteo- 
porosis, ebumation,  and  necrosis. 

Symptoms The  symptoms  of  osteitis  are  those  of  periostitis,  with 

which  the  disease  is  almost  invariably  complicated.  The  osteocopic 
pains  are  perhaps  more  marked,  and  the  tenderness  greater,  while  the 
limb  feels  heavier  and  more  helpless. 

Treatment. — The  treatment  is  essentially  that  recommended  for  peri- 
ostitis ;  if  a  deep  incision  do  not  afford  relief,  a  longitudinal  section 
should  be  made  through  the  bone,  down  to  the  medullary  canal,  with  a 
Hcy's  saw,  or  (which  is  better  if  the  disease  have  nm  on  to  mippiink- 
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tion),  a  small  disc  of  bone  may  be  removed  by  means  of  a  trephine.  The 
escape  of  pus,  if  there  be  any,  is  thus  permitted,  and  the  part  placed  in 
the  most  favorable  position  for  recovery. 

Osteo-myelitis,  as  the  term  is  used  in  these  pages,  signifies  Injlamr 
mation  of  the  Medulla  or  Marrow  of  Bone.  This  disease  has  been  made 
a  subject  of  special  study  by  Dr.  John  A.  Lidell,  of  New  York,  who 
has  published  by  far  the  best  account  of  the  affection  to  be  found  in  oar 
own,  if  not  in  any  language.  Osteo-myelitis  may  ocur  as  a  primary 
affection,  or  may  be  secondary  to  inflammation  of  the  periosteum,  or  of 
the  bone  itself — being,  indeed,  almost  invariably  accompanied  by  osteitis, 
or  periostitis,  or  both.  .It  may  occasionall}*  occur  idiopathically,  but  is 
usuall}'  a  traumatic  affection,  resulting  particularly  from  contusions  or 
contused  wounds  of  bone,  and  hence  is  of  special  interest  in  military 
practice  (see  page  169).  Several  varieties  of  osteo-myelitis  have  been 
described  hy  surgical  writers,  as  the  acute  and  chronic^  or  the  diffused 
and  circumscribed.  A  better  classification  would  appear  to  be  one 
founded  upon  the  pathological  condition  in  different  cases,  according  as 
the  inflammatory  change  is  limited  to  cell-proliferation  and  the  produc- 
tion of  Ijmph,  or  runs  on  to  suppuration,  or  to  sloughing.  We  may  thus 
speak  of — I ^  simple ;  2^  suppurative ;  and  3^  gangrenous  osteo-myelitis. 

1.  Simple  Osteo-myelitis  is  constantly  met  with  in  connection  with 
osteitis  and  periostitis.  It  is  present  in  a  circumscribed  form  in  many 
cases  of  simple  fracture,  in  which,  by  causing  a  retrograde  metamorphosis 
into  bone,  it  gives  rise  to  the  so-called  pin  callus.  The  pathological  change 
which  characterizes  simple  osteo-myelitis,  is  called  by  Lidell  camifi- 
cation,  or  hepq.tization  of  the  marrow.  "The  first  anatomical  alteration 
in  osteo-myelitis  beyond  mere  hj'perffimia  of  the  involved  bloodvessels, 
appears  to  be,"  according  to  Dr.  Woodward,*  "  cell  multiplication  aflfect- 
ing  the  connective  tissue  corpuscles  of  the  marrow,  and  of  the  connective 
tissue  surrounding  the  bloodvessels  in  the  canals  of  Havers.  As  a 
consequence,  the  true  osseous  tissue  is  encroached  upon,  and  the  por- 
tions of  it  which  immediately  adjoin  the  multiplying  connective  tissue 
disappear.  .  .  .  It  appears  probable  ....  that  the  bone  cells 
which  occupy  the  lacunae  next  to  the  multiplying  connective  tissue, 
themselves  enlarge  and  multiply,  the  matrix  between  them  being 
absorbed,  and  that  thus  the  bone  cells  themselves  contribute  to  the 
resulting  granulation  tissue.  The  fat  in  the  adipose  tissue  cells  of  the 
marrow  is  also  absorbed,  and  these  cells  appear  to  contribute  by  their 
multiplication  to  the  granulation  tissue  formed,  as  is  the  case  in  inflam- 
mation of  the  subcutaneous  adipose  tissue."  This  granulation  tissue  of 
simple  osteo-mj-elitis,  can  be  well  seen  in  the  fiorid  button  of  granula- 
tions which  covers  the  sawn  end  of  a  bone,  in  the  stump  of  an  amputa- 
tion. Carnified  marrow  is  of  a  tough,  almost  fibrous,  consistence,  and 
usually  of  a  more  or  less  vivid  red  color,  sometimes  yellowish  from  the 
admixture  of  fat  or  of  imperfectly  organized  l3'mph,  or  deep  red,  or  almost 
black  from  hemorrhagic  extravasation,  which  Lidell  calls  apoplexy  of 
the  marrow. 

Carnified  marrow  may  gradually  return  to  its  normal  state,  or  may 
run  on  to  suppuration,  or,  on  the  other  hand,  may  undergo  a  retrograde 
metamorphosis,  giving  rise  to  the  formation  of  a  cylinder  of  bone,  and 
perhaps  to  complete  obliteration  of  the  marrow  cavity.  This  is  a  not 
infrequent  termination  of  simple  osteo-mj^elitis. 

1  Circular  ^o*^C^^|k  Washington,  1867,  p.  79,  note. 
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2.  Suppurative  Osteo-myelitis  may  be  regarded  as  a  later  stage  of  the 
preceding.  In  the  large  majority  of  eases,  suppurative  is  preceded  by 
simple  osteo-myelitis,  the  lymph  corpuscles  of  the  granulation  tissue  of  the 
latter  being  converted  into  pus  corpuscles,  and  suppuration  beginning  in 
several  distinct  foci,  which  afterwards  coalesce.  In  some  instances,  how- 
ever, under  the  depressing  effect  of  bad  hygienic  or  constitutional  influ- 
ences, the  production  of  pus  is  so  rapid  as  to  render  the  suppurative 
form  of  the  disease  to  all  intents  and  purposes  a  primary  affection.  If 
the  pyogenic  change  be  limited  to  a  small  area,  the  condition  known  as 
Circumscribed  Suppuration^  or  Abscess  of  Bone^  is  produced — an  affec- 
tion which  is  quite  amenable  to  treatment  (see  page  558).  If,  on  the 
other  hand,  the  medullary  suppuration  be  diffused,'  involving  perhaps 
the  whole  marrow  cavity,  the  affection  becomes  one  of  the  gravest  cha- 
racter— wide-spread  necrosis  resulting  as  an  almost  necessary  conse- 
quence, even  if  the  occurrence  of  pyaemia  do  not  lead  to  a  fatal  result. 

3.  Gangrenous  Osteo-myelitis  is  a  comparatively  rare  affection.  It  oc- 
curs, just  as  inflammatory  gangrene  in  other  parts,  from  a  higher  grade 
of  irritation  than  is  concerned  in  the  production  of  the  simple  or  suppura^ 
tive  varieties.  When  attacked  by  gangrenous  osteo-myelitis,  the  mar- 
row assumes  a  very  dark,  almost  black  hue,  and  has  a  gangrenous  odor. 
When  examined  with  the  microscope,  the  cell-formations  are,  according 
to  Lidell,  found  to  have  been  destroyed,  amorphous  matter  (the  debris 
of  pre-existing  histological  structures)  alone  remaining,  with  perhaps 
some  connective  tissue — all  stained  of  a  dark  color  by  decomposing 
hfematoidin.  The  same  bone  may  be,  at  the  same  time,  affected  in  a 
different  part  by  each  of  these  varieties  of  osteo-myelitis. 

Osteo-myelitis,  in  whatever  form  it  appears,  has  a  marked  tendency 
to  spread  towards  the  trunk — the  upper  portions  of  the  long  bones  (at 
least  in  the  case  of  the  femur  and  humerus,  which  are  the  bones  most 
often  affected)  being  almost  always  more  seriously  involved  than  the 
lower.  In  a  case,  however,  of  osteo-myelitis  affecting  the  tibia^  observed 
by  Dr.  H.  Allen,  the  lower  portion  of  the  medulla  was  most  inflamed. 

Beside  the  immediate  risks  of  osteo-myelitis,  of  which  the  chief  is 
unquestionably  the  occurrence  of  pyaemia^  serious  consequences  may 
ensue  from  the  implication  of  the  other  constituents  of  the  affected 
bone ;  thus,  as  the  result  of  secondary  osteitis,  there  may  be  caries^  or 
necrosis  J  which  may  involve  the  internal  laminae  only  (central  necrosis)^ 
or,  if  accompanied  with  diffuse  periostitis  and  subperiosteal  abscess,  may 
involve  the  external  laminae  only  (peripheral  necrosis),  or  may  cause 
the  destruction  of  the  whole  thickness  of  the  shaft  (total  necrosis). 
Again,  from  extension  in  a  longitudinal  direction,  separation  of  the 
epiphyses  may  follow,  or,  the  epiphyses  themselves  being  involved,  ulcer- 
ation of  the  articulating  cartilages  and  secondary  pyarthrosis  of  the 
neighboring  joints  may  ensue. 

Symptoms  and  Diagnosis  of  Osteo-myelitis, — Simple  osteo-myelitis  is 
ordinarily  attended  by  no  recognizable  symptoms,  being  indeed  usually 
a  conservative  process  which  can  scarcely  be  called  morbid.  When  it 
does  pass  the  border  line  between  health  and  disease,  its  symptoms  are 
indistinguishable  from  those  of  the  osteitis  and  periostitis  by  which  it 
is  accompanied.  Even  suppurative  and  gangrenous  osteo-myelitis  can 
rarely  be  recognized  during  life,  unless  the  bone  affected  be  in  an  un- 
healed stump,  when  the  protrusion  from  the  marrow  cavity  of  a  suppu- 

*  This  is  the  only  form  of  the  disease  which  is  recognized  under  the  name  of 
osteo-myelitis  by  many  systematic  writers,  such  as  Erichsen  andHolmei. 
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rating  or  sloiif^bing  fungous  mass,  or  an  exploration  with  thefinffpro: 
probe,  would,  of  course,  incUcale  tbe  nature  of  the  affection*  FnW 
other  circumstances,  the  symptoms  will  be  usually  completely  toft>k 
those  of  the  accom[>anyii»g  tliffuse  periostitis;  if,  however,  as  ren 
by  Dr.  Litiell^  the  free  incisions  which  were  recommenJed  for  tb^ 
artection  sliould  fail  in  any  case  to  give  relief,  the  surgeon  would  pr 
infer  that  the  medullary  cavity  was  involved.  A  similar  rnferentt 
be  justifiable  from  the  occurrence  of  pyarthrosis,  or  epiphyseal 
tion,  or  even  from  the  pain  and  constitutional  disturbance  being:  luoi 
intense  than  could  be  accounted  for  by  the  exUtence  of  osteitis  andp 
ostitis  alone* 

Treatment, — The  treatment  of  simple  o&teo-myelitis  in  essentially  t 
recommended  for  osteitis,  the  longitudinal  section  with  Hey*s  saw  I 
equally  applicable  in  these  cases*     If  the  existence  of  guppuratici  i 
myelitis  be  ascertained,  an  attempt  maybe  made  to  preserve  the  1 
by  making  one  or  more  openings  with  the  crown  of  a  small  trepbifie^ ' 
so  as  to  expose  the  marrow  cavity  and  allow  the  exit   of  pna*    TUl 
plan  was  emploj'ed  in  the  year  1798,  by  the  late  Dr.  Nathan  Smilf 
the  happiest  results.     If  tlie  affection  involve  the  whole  extent^ 
meduUa — particularly   if   py arthrosis    have   occurred — amputation 
excision,  according  to  the  nature  of  the  bone,  will  be  required.    Ifj 
short  bone,  such  as  the  astragalus,  be  involved  (which  is  seldotn  (' 
case),  excision  may  suffice;  but  in  the  case  of  the  long  bones,  the  < 
will  He  between  amputation  and  disarticulation.     Amputation  id  1 
continuity'  of  the  affected  bone  should  be  rejected,  as  the  disease  wo; 
almost  ccrtainlv  recur  in  the  part  that  would  be  left;  hence,  disarticaU 
tion,  in  the  case  of  the  humerus  or  femur,  and  the  same,  or  amputatifli 
of  the  thigh  or  arm,  in  the  case  of  the  bones  of  the  leg  or  forearm,  J 
the  operations  to  be  recommended*     Disarticulation,  under  thes*  < 
cumslauces,  proved  very  successful  in  the  hands  of  J*Roux  andArlii 
20  cases,  of  which  2  were  at  the  hii>joint,  having  all  terminated  in  i 
coverj^*     Tiie  operation   should  be  performed,  if  possible,  before  \ 
development  of  pyfcniic  symptoms,  but  has  been  resorted  to  with  %U 
cess  even  at  a  later  period,  %  Prof.  Fa^Tcr,  of  Calcutta*     (rangr^in 
osteo-mi/r litis,  if  recognized  during  life,  would  require  ampulalion  tH 
more  imperatively  than  the  suppuratiTe  form  of  the  disease. 

It  is  perhaps  scarcely  necessary  to  say  that  amputation  should  noli 
any  case  be  employed,  unless  not  onl}*  the  surgeon  is  well  convin 
that  diffuse  suppurative,  or  gangrenous  osteo^myelitis  is  actually  prcs 
but  unless  also  the  affection  is  ruuning  so  acute  a  course  as  to  endangerB 
— and  unless  conservative  treatment,  especially  the  use  of  the  trephii 
has  failed  to  give  relief     A  large  number  of  cases  of  osteo-myelitis  j 
com|>aratively  chronic  course,  producing  more  or  less  extensive  necrt 
but  at  no  time  placing  life  in  imminent  danger:  as  a  rule,  no  ampulali 
would  be  justifiable  under  such  circumstances,  but  the  dead  bone  sUaiil 
be  dealt  with  as  in  cases  of  necrosis  from  nny  other  cause. 

Circumscribed  Suppuration  ox  Abscess  of  Bone* — This ; 

ful  affection  may  occur  In  any  part  of  a  bone,  but  is  most  common  i 
the  articular  extremities,  as  in  the  head  of  the  tibia.  The  course  of  tiif 
disease  is  usually  very  chronic,  and  is  marked  by  symptoms  of  locali»?d 
osteitis,  especially  tenderness  and  pain,  which  is  most  severe  at  nighU 

'  Ronx  reports  in  all  32  cases,  of  wbicb  4  were  at  Ibe  hip-joint  (all  8ae(*3sAtij; 
2  of  the  Lip-jQiat  cases  were,  however,  for  affcctionB  other  than  OfSteo-mfeliUi. 
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and  i»  aggravated  by  walking  or  other  exertion.  There  is  often  some 
swelling  and  redness  of  skin,  with  concomitant  periostitis.  Abscess  of 
bone  has  been  met  with  under  several  conditions,  which  have  been  de- 
scribed as  distinct  affections,  though  the  pathology  of  all  is  the  same. 
Thus  (1)  there  may  be  caries  of  the  superficial 
portion  of  the  bone,  a  narrow  channel  leading  down  Fig.  269. 

to  the  focus  of  suppuration  (as  in  the  celebrated 
case  recorded  by  Hey,  of  Leeds);  or  (2)  there  may 
be  what  Dr.  Markoe,  of  New  York,  has  well  de- 
scribed as  ^^  chronic  sinuous  abscess  of  bone,"  in 
which  an  abscess  originating  in  the  interior  of  a 
bone  makes  its  way  towards  the  surface,  and  ob- 
tains an  imperfect  vent  by  perforating  the  exter- 
nal compact  surface;  or  (3)  there  may  be  an  abscess 
entirely  surrounded  by  bone-structure,  as  in  cases 
recorded  by  Sir  Benjamin  Brodie.  The  only  affec- 
tions with  which  abscess  of  bone  is  likely  to  be 
confounded,  arc  osteitis,  circumscribed  osteo- 
myelitis stopping  short  of  the  production  of  pus, 
central  necrosis,  and  cystic  growths  originating 
within  the  bone.  A  mistake  under  these  circum- 
stances would,  however,  be  of  no  practical  impor- 
tance, as  the  same  treatment  would  answer  in  Abscess  m  the  Lead  of  the 
either  contingency.  **^** 

Trealment. — The  treatment  consists  in  perforating  the  compact  sub- 
stance with  a  trephine  at  the  most  tender  point,  so  as  to  give  free  vent 
to  the  contained  pus,  as  was  done  by  Dr.  Nathan  Smith,  in  1798,  in  a 
case  of  diffused  medullary  suppuration  (see  page  558).  A  small  tre- 
phine should  be  used,  the  bone  being  first  exposed  by  means  of  a  suit- 
able incision ;  and  if  the  abscess  be  not  reached  by  the  opening  thus 
made,  perforations  in  various  directions  may  be  made  through  the 
aperture  with  a  drill  or  other  suitable  instrument.  The  cavity  of  the 
abscess  is  sometimes  found  lined  with  granulations,  forming  what  is 
called  a  pyogenic  membrane — or  the  surrounding  bone  may  be  rough 
and  carious.  In  the  latter  case,  the  gouge  should  be  freely  used  ;  while 
if  a  sequestrum  be  found,  the  opening  may  be  enlarged  in  order  to  effect 
its  removal,  as  will  be  described  in  speaking  of  necrosis.  The  use  of  the 
trephine  for  abscess  in  bone,  is  usually  said  to  have  originated  with 
Brodie,  and  to  that  distinguished  surgeon  is  undoubtedly  due  the  credit 
of  having  popularized  the  operation  in  modern  times.  It  is,  however, 
really  an  old  mode  of  treatment,  having  been  distinctly  described  by 
David,  in  an  essay  which  received  the  prize  of  the  Royal  Academy 
of  Surgery,  in  1764,  and  by  Bromfeild,  in  1773.  Still  earlier  the  opera- 
tion had  been  performed  by  Petit  (who  died  in  1750),  and  by  Walker,  of 
Virginia  (in  1757) ;  and  at  a  later  period  by  Iley,  of  Leeds  (1787),  and 
by  Simons,  of  South  Carolina  (1825) — Brodie's  first  case  not  occurring 
until  1828. 

The  operation  should  be  performed  as  soon  as  the  deep-seated  pain 
and  other  symptoms  render  the  existence  of  an  abscess  probable ;  and 
even  if  no  pus  is  found,  relief  will  probably  be  afforded  by  the  diminution 
of  tension  and  pressure.  If  the  operation  should  be  delayed,  there 
would  be  reason  to  fear  that  the  abscess  would  perforate  the  articular 
cartilage,  and  involve  the  neighboring  joint — an  accident  which  might 
make  it  necessary  to  resort  to  excision,  or  possibly  amputation. 
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Caries. — Caries  is  the  name  applied  to  Ulceration  of  the  Osseouf  Tit^ 
811*'^*  and  it  l>ears  precisely  the  same  relation  to  inflammation  of  bone,  that 
ordinary  ulceration  does  to  inflammation  of  the  soft 
parts.  Several  varieties  of  caries  are  described  by 
S3stcmatic  writers — such  as  the  circumscribed,  diflhse, 
or  pliagedaMiic — the  simple,  scrofulous,  83'philitic,  etc 
In  caries,  as  in  common  ulceration,  the  dead  tissue  is 
thrown  off  in  a  state  of  solution,  or  in  very  minute  psu^ 
tides ;  wiiereas  in  necrosis  (as  in  ordinary  gaDgrene) 
considerable  masses  are  ejected  at  once.  The  term 
caries  necrotica  is  used  by  some  writers  to  signify  an 
intermediate  condition,  analogous  to  what  might  be 
called  gangrenous  ulceration  of  the  soil  tissues.  The 
term  caries  is  strictly  applicable  only  to  the  degenera- 
tive process  in  which  the  elTete  material  is  cast  off  or 
ejected — that  in  which  the  products  of  degeneration  are 
absorbed  being  more  proiKsrl^*  designated  as  inientitid 
abiiorptifm.  Carious  bone  is  porous  and  fragile,  usually 
of  a  dark  gray  or  brown  hue,  and  presents  numeroai 
hollows  and  cavities,  which  arc  fllled  with  the  products 
of  disintegration,  often  intermingled  with  necrosed  frag- 
ments. The  surrounding  bone  is  usually  indurated, 
though,  especially  in  the  scrofulous  variety,  it  is  often 
in  a  state  of  medullization^-fungous  granulations  ove^ 
lapping  and  masking  the  carious  i)ortion.  Carioos 
bone  is  sometimes  though  not  usually  sensitive,  bleeds 
when  touched  with  a  probe,  and  may  bo  felt  to  be  softer 
than  in  tlic  normal  condition.  The  disintegrated  material  derived  from 
carious  bone  consists  of  oil  globules,  blood,  and  various  debn'Sy  with 
granular  inorganic  substances  corresponding  in  chemical  composition 
to  U\Q  salts  of  bone.  Superficial  caries  is  accompanied  with  localized 
periostitis,  the  periosteum  being  loosened  and  thickened,  and  presenting 
a  pink,  villous  appearance;  these  villous-looking  granulations  occupy 
the  depressions  of  the  subjacent  bone. 

The  symptoms  of  caries  arc  those  of  osteitis  complicated  by  an  ab- 
scess loading  to  the  soflened  bone ;  there  cannot  be  true  caries  without 
suppuration.  When  the  bone  can  be  felt  (as  it  usually  can,  by  using 
Sayre's  jointed  probe,  or  Steel's  flexible  wire  instrument),  the  diagnosis 
is  easy — but  under  other  circumstances,  can  only  be  made  by  observing 
the  persistence  of  tiie  suppuration  and  other  s3'mptom8,  without  obvious 
cause,  and  by  chemical  examination  of  the  pus,  which,  when  proceed- 
ing from  diseased  bone,  contains  an  excess  of  phosphate  of  lime. 
Caries  may  be  secondary  to  disease  of  the  soft  parts  (as  in  certain  inve- 
terate ulcers,  particular!}-  of  the  lower  extremities),  or  may  be  a  primary 
affection.  In  the  latter  case,  it  particularly-  involves  the  cancellated 
tissue,  and  is  thus  most  common  in  the  short  or  spong}'  bones,  and  in 
the  articulating  extremities  of  the  long  bones — in  which  situation  it  not 
unfre(iucntly  leads  to  destructive  disorganization  of  the  neighboring 
joints.  Recovery  from  caries,  as  from  ulceration  of  the  soft  part^  is 
effected  by  granulation  and  cicatrization — a  dense  fibrous  structure,  or 
an  imperfect  form  of  bone,  taking  the  place  of  the  tissue  which  has  bieen 
destro^-ed. 

'  Some  writers  limit  thr  tcmi  caries  to  nrrof ulcus  ulceration  of  bone;  while 
othrr?  (as  Krlchsen)  consider  it  a  distiuct  disease,  analogous  to,  but  not  identical 
with,  ulceration. 
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TreaimenL — The  treatment  of  caries  must  be  both  constitutional  and 
local.  If  the  patient  be  syphilitic,  iodide  of  potassium  may  be  adminis- 
tered, or  if  of  a  scrofulous  diathesis,  cod-liver  oil  with  the  iodide  of  iron. 
The  hygienic  condition  should  receive  careful  attention,  and  in  many 
cases  a  change  of  air,  especially  residence  at  the  seashore,  will  prove  of 
great  benefit.  The  local  treatment  during  the  early  stages  of  the  disease, 
while  the  ulcerative  process  is  advancing,  should  usually  consist  merely 
in  keeping  the  parts  clean  and  free  from  external  sources  of  irritation. 
When  the  acute  symptoms  have  subsided,  an  attempt  may  be  made  to 
remove  the  diseased  bone,  b}-^  means  of  applications  of  iodine  or  of  the 
mineral  acids.  Chassaignac  has  highly  recommended  the  use  of  dilute 
muriatic  acid,  which  is  injected  through  the  fistulte  which  lead  to  the 
carious  bone.  Mr.  Pollock  employs  dilute  sulphuric  acid,  applied  with 
a  camel's-hair  brush,  after  turning  back  the  soft  parts.  The  use  of 
caustics,  or  even  of  the  actual  cautery,  has  likewise  been  advised  by 
various  surgeons,  and  may  occasionally  prove  useful.  The  ^^  Liqueur  de 
Villate^^^  which  was  introduced  by  Notta,  may  be  used  as  an  injection, 
and  has  been  favorably  spoken  of  by  many  surgeons.  It  may  be  made 
according  to  the  following  formula:  B.  Zinci  sulphatis,  cupri  sulphatis, 
aa  gr.  xv ;  liq.  plumbi  subacetatis  f^ss ;  acid.  acet.  dilut.  f^^ijss.  M.  Great 
advantage  may  often  be  derived  from  the  use  of  an  oakum  seton  drawn 
through  the  carious  bone,  as  recommended  by  Sayre,  of  New  York. 
When  the  carious  bone  can  be  reached  from  the  surface,  it  ma}'  lie  scraped 
or  cut  away  with  gouge^  or  gouge  forceps^  or  with  a  burr-head  drill  or 


Fig.  271. 


Fig.  272. 


Oouge-forceps. 


Barr-head  drill. 


osteotrite.  The  process  should  be  continued  until  all  the  diseased  bone 
Las  been  removed,  which  may  usually  be  known  by  the  hardness  and 
density  of  the  surrounding  healthy  part ;  if  the  latter  be  softened  by 
inflammation,  the  surgeon  may  know  that  he  has  gone  far  enough,  when 
the  detritus  retains  its  red  color  in  spite  of  washing — carious  bone  when 
washed  becoming  white,  gray,  or  black.  When  the  disease  is  very  ex- 
tensive, as  where  it  involves  the  whole  or  greater  part  of  one  of  the  tar- 
sal bones,  or  the  articulating  extremity  of  a  long  bone,  very  free  gouging 
(which  S^dillot  has  recommended  under  the  mime  of  evidement)  may  be 
employed,  thoiigh  in  many  cases  excision  will  be  preferable.  Finally, 
amputation  may  be  necessary  to  prevent  fatal  exhaustion.  Before,  how- 
ever, resorting  to  so  grave  an  operation — and  this  remark  applies  in 
a  less  degree  to  any  cutting  operation  for  caries — the  surgeon  must  con- 
sider that  the  affection  with  which  he  has  to  deal  is  essentially  of  a 
36 
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chronic  nature,  and  ma}*  persist  for  many  years,  ending,  perhaps,  event- 
ually, in  spontaneous  recover}';  hence,  in  many  cases,  particularly  with 
patients  who  from  their  social  condition  can  atford  to  be  invalids,  it  will 
be  more  prudent,  so  long  as  life  is  not  endangered,  to  avoid  modes  of 
treatment  which  are  in  themselves  necessarily  attended  with  consider- 
able risk. 


Fig.  273. 


Necrosis. — Xecrosis  is  the  name  given  to  mortification  of  bone;  like 
gangrene  of  the  soft  parts,  it  may  be  acute  or  chronic,  dry  or  moist, 
inflammatory,  senile,  etc. 

Causes. — The  most  frequent  immediate  cause  of  necrosis  is  osteitis, 
occurring  as  a  complication  of  periostitis,  of  osteo-myelitis,  or  of  both. 
Necrosis  may,  however,  result  (just  as  gangrene  of  the  soft  tissues) 
from  external  violence  depriving  the  part  of  vitality,  without  the  inter- 
vention of  inflammation.  Under  these  circumstances,  or  in  any  case 
in  which  the  bone  is  suddenbj  killed^  if  the  cancellated  structure  be  in- 
volved (the  blood  and  other  fluids  remaining  in  the  part),  the  necrosis  is  of 
the  moist  variety:  this  form  of  necrosis  corresponds  to  the  mephitic 
gangrene  of  bone  of  Dr.  Lidell.  In  the  large  majority  of  cases,  however, 
necrosis  is  slowly  developed,  by  the  affected  bone  being  deprived  of  its 
normal  supply  of  blood ;  the  compact  structure  is  then  chiefly  involved, 
and  the  phenomena  of  dry  or  ordinary  necrosis  are  presented.  Thus  in 
osteitis,  the  capillaries  of  the  Haversian  canals  become  strangulated,  as 
it  were,  against  the  surrounding  bony  walls,  and  death  of  the  part  results 
as  a  consequence  of  arrested  circulation.  Among  the  more  remote  causes 
of  necrosis  may  be  particularly  mentioned  scrofula  and  syphilis,  exjK)- 
surc  to  heat  or  cold,  the  application  of  caustics,  expo- 
sure to  the  fumes  of  phosphorus,  etc.  The  bones  most 
often  affected  are  the  tibia,  femur,  humerus,  phalanges, 
skull,  lower  jaw,  clavicle,  and  ulna;  unlike  caries,  ne- 
crosis attacks  the  shafts,  in  preference  to  the  articu- 
lating extremities  of  the  long  bones.  Necrosis  is  not 
very  common  in  young  children  (though  it  ma}'  occur 
among  the  sequela?  of  the  eruptive  fevers),  being  most 
frequent  in  early  adult  life;  it  is  sometimes  seen,  like 
ordinary  senile  gangrene,  as  a  consequence,  simply  of 
the  diminished  vitality  of  old  age.  Bone  deprived  of 
its  per iotifeum  usually,  though  not  necessarily,  becomes 
necrosed :  if  both  pei'iosteum  and  medulla  perish,  ne- 
crosis is  almost  certain  to  follow. 

Dry  Necrosis. — Bone  affected  with  dry  or  ordinary 
necrosis,  is  hard,  and  of  an  opaque,  yellowish-white  hue, 
though  it  may  become  blackened  from  exposure ;  it  is 
insensible,  sonorous  when  struck  with  a  probe,  and 
does  not  bleed.  It  may  be,  according  to  the  part 
affected,  peripheral^  central^  or  total  (see  p.  557).  The 
dead  bone  is  at  first  connected  with  the  surrounding 
parts,  but  becomes  gradually  loosened,  and  is  finally 
separated  and  thrown  off  as  an  exfoliation.  While  the 
process  of  loosening  is  going  on,  the  periosteum,  if  not 
destroyed,  furnishes  new  bone,  which  often  foims  a 
sheath  around  the  dead  portion,  which  is  then  said  to 
be  invaginated^  and  when  separated  constitutes  a 
sea^^jUrum.  The  separation  is  eflected,  not,  as  was 
f(r!^i^»uppo8ed, at  the  expense  of  the  dead  part, by 


Central  necrosis; 
mew  bon«  with  clo> 
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absorption,  but  at  the  expense  of  the  suiTOiinding  living  bone,  which 
undergoes  meduUization,  and  is  converted  into  a  layer  of  granulations. 
The  free  surface  of  an  exfoliation,  or  of  a  sequestrum,  is  pretty  smooth, 
but  the  edges  and  deeper  surfaces  present  a  ragged  or  worm-eaten 
appearance,  with  depressions  corresponding  to  the  granulations  by 
which  they  have  been  surrounded.  The  sheath  of  bone  which  enve- 
lops a  sequestrum,  is  called  the  involucrum;  this  usually  presents 
numerous  round  or  oval  openings,  which  are  called  cloacae^  and  through 
which  the  extrusion  of  the  sequestrum  is  eventually  accomplished.  It 
occasionally  happens,  in  cases  of  total  necrosis,  that,  while  the  original 
bone  is  perishing,  and  the  periosteum  furnishing  a  new  osseous  sheath, 
the  medulla,  likewise,  b\'  a  process  of  retrograde  metamorphosis  becomes 
partially  ossified,  and  the  sequestrum  is  thus  surrounded  on  both  sides 
by  living  bone. 

3foi8t  Necrosis. — This,  which  is  a  comparatively  rare  form  of  necrosis, 
is  well  described  by  Lidell  under  the  name  of  Mephitic  Oangrene  of 
Bone.  This  form  of  the  disease  manifests  its  peculiarities  chiefly  in  the, 
cancellated  structure  of  bone,  which  when  thus  attacked  is  moist,  more 
or  less  softened,  and  of  a  dirt}'  gray  or  greenish  brown  hue,  with  an 
extremely  offensive  odor.  This  form  of  necrosis  may  occasionally  be 
seen  in  compound  fractures,  in  what  Dupuytren  called  primary  splinters 
(see  pp.  164,  230),  if  these  be  not  promptly  removed;  it  may  also  result 
from  violent  contusion  of  bone,  being  thus  more  frequent,  probably,  in 
military  than  in  civil  practice.  Moist  necrosis  is  always  total — involving, 
that  is,  the  whole  thickness  of  the  affected  bone:  there  is  little  or  no 
effort  at  repair  on  the  part  of  nature  in  these  cases,  the  periosteum 
either  itself  sloughing,  or  at  best  furnishing  but  a  few  imperfect  nodules 
of  bone. 

Symptoms  of  Necrosis. — The  symptoms  of  necrosis  may  be  described 
as  belonging  to  two  periods,  that  in  which  the  bone  is  dying,  and  that 
in  which  its  separation  as  an  exfoliation  or  sequestrum  is  effected :  in 
moist  necrosis,  as  the  bone  is  at  once  deprived  of  vitality,  the  first  stage 
is  absent.  The  symptoms  of  the  first  stage  of  necrosis  are  those  of 
osteitis,  it  being  impossible  to  decide,  before  the  occurrence  of  suppura- 
tion, whether  necrosis  is  or  is  not  about  to  occur.  The  death  of  any  por- 
tion of  the  osseous  skeleton  is  usually,  though  not  invariably,  attended 
by  extensive  suppuration  of  the  soft  parts,  the  abscesses  thus  formed 
gradually  contracting  to  sinuses,  through  which,  if  a  probe  be  passed, 
the  necrosed  bone  can  be  readily  recognized  by  the  hard  and  rough  sensa- 
tion which  it  communicates.  In  cases  of  central  necrosis,  the  diagnosis 
can  only  be  certainly  made  if  cloacse  exist,  through  which  the  dead 
bone  can  l>e  felt :  if  there  be  no  cloacae,  the  affection  may  be  indistin- 
guishable from  chronic  osteitis,  or  (as  already  mentioned)  from  circum- 
scribed abscess  of  bone.  The  first  stage  of  necrosis  is  attended  with 
a  good  deal  of  constitutional  disturbance,  which  measurably  subsides 
upon  the  occurrence  of  suppuration,  though  occasional  exacerbations 
may  be  observed  during  the  whole  process  of  exfoliation.  During  the 
second  stage,  the  dead  bone  acts  as  a  foreign  body,  keeping  up  the  dis- 
charge, and  furnishing  the  necessar}''  irritation  to  effect  its  own  separa- 
tion, and  to  excite  the  osteogcnetic  function  of  the  periosteum  by  which 
the  process  of  repair  is  chiefly  accomplished.  The  time  required  for  the 
separation  of  a  necrosed  portion  of  bone  varies  from  a  few  weeks  to  many 
years :  it  is  usually  less  for  the  upper,  than  for  the  lower  extremity,  and, 
other  things  being  equal,  is  proportionably  shorter,  as  the  necrosis  is 
more  circumscribed  and  superficial. 
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Prognosis. — The  prognosis  of  necrosis,  in  the  large  majority  of  caaes, 
is  favorable.  It  is  very  seldom  that  the  disease  attacking  the  shaft  of 
a  bone,  extends  beyond  the  epiphyseal  lines,  and,  after  the  removal  of 
the  dead  part,  the  repair  will  usually  be  found  so  complete  as  to  presenre 
the  utility  of  the  limb.  In  some  very  acute  cases,  as  in  necrosis  resolt- 
iug  from  subperiosteal  abscess,  life  may  be  endangered  during  the  first 
stage  of  the  affection,  and  at  a  later  period,  death  may  occasionally  occar 
from  exhaustion  or  from  pyaemia.  The  latter  disease  not  unfreqnentlj 
causes  a  fatal  result  in  cases  of  moist  necrosis.  Special  risks  attend 
necrosis  in  certain  situations ;  thus  in  the  slruU^  there  is  danger  of 
secondary  meningitis  or  cerebral  abscess;  in  the  ribs^  of  empyema;  and 
in  the  patella^  of  destructive  inflammation  of  the  knee-joint — while  an 
exfoliation  from  the  posterior  surface  of  (he  femur^  may  penetrate  the 
popliteal  artery  and  lead  to  fatal  hemorrhage. 

TreatmenL — The  treatment  of  the  first  stage  of  necrosis,  consists  in 
endeavoring  to  moderate  the  inflammation  upon  which  the  affection 
depends,  and  in  freely  opening  any  abscesses  which  ma}'  form.  During 
the  time  occupied  b}'  the  loosening  of  the  dead  bone,  no  operative  treat- 
ment is,  as  a  rule,  admissible,  and  the  surgeon  should  content  himself 
with  such  measures  as  may  sen'e  to  maintain  the  patient's  health.  As 
soon  as  the  necrosed  portion  has  become  detached  (not  before,  unless  in 
very  exceptional  cases),  it  should  be  removed,  nature  being  rarely  able 
to  effect  its  extrusion — though  occasionally  (especially  in  children)  a 
piece  of  dead  bone  will  be  found  protruding  from  the  soft  parts,  when  it 
may  be  readily  pulled  away.  In  case  of  an  exfoliation  (if  there  is  no 
iuvaginating  sheath),  it  will  be  suflScient,  when  the  bone  is  found  by 

the  probe  to  l)e  loose,  to  divide  the  soft 
p.,,  274  parts,  and  tilt  up  the  detached  fragment 

'^' "*  '  or  scale  from  the  subjacent  granulations, 

by  means  of  a  director  or  elevator  intro- 
duced l)eneath  its  edge — when  the  loose 
bone  may  be  readil}-  drawn  away  with 
forceps.  If  the  necrosed  bone  be  in  the 
form  of  a  seqiXestrum^  the  operation  is 
more  complicated :  an  incision  should,  in 
this  case,  be  made  down  to  the  bone,  in 
the  line  of  the  principal  cloacie,  joining 
two  or  more  of  them,  if  there  be  several, 
in  such  a  manner  as  to  avoid  the  chief 
vessels  and  nerves.  In  some  cases,  if  a 
cloaca  be  large,  it  may  be  possible  to  with- 
draw the  sequestrum  through  it,  dividing 
the  dead  bone,  if  necessary,  into  two  por- 
tions by  means  of  cutting-pliers  previously 
introduced.  The  cloacae  may  be  enlarged  • 
with  trephines  or  chisels,  or  the  portions 
of  new  bone  between  them  may  be  divided 
with  Iley's  saw,  gouge-forceps,  or  strong 
cutting-pliers,  the  sequestrum  being  then 
drawn  out  with  suitable  forceps,  whole  or 
piecemeal,  as  the  exigencies  of  the  case 
may  require.  It  is  usually  possible  to  de- 
termine beforehand  that  a  sequestrum  is 
loose,  by  introducing  a  probe  throngh  a 
seqnwtrura  forceps.  cloaca,   or    by    introducing   two    probes 
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Fig.  275. 


through  different  openings,  when  a  see-saw  motion  may  often  be  de- 
tected. It  sometimes  happens,  however,  that,  at  the  operation,  the 
sequestrum  is  found  to  be  only  partially  detached,  bringing  with  it, 
when  wrenched  away,  a  portion  of  living  and  vascular  bony  tissue.  The 
cavity  left  by  the  removal  of  a  sequestrum,  is  commonly  lined  by  a  layer 
of  granulations — though  in  scrofulous  cases  a  sequestrum  may  be  sur- 
rounded with  carious  bone,  which  must  then  be  removed  with  the  gouge. 
The  after-treatment  consists  in  applying  a  light  dressing,  and  in  placing 
the  limb,  if  the  involucrum  be  thin,  on  a  suitable  splint,  so  as  to  pre- 
vent deformity  from  bending. 

In  acute  n^crosis^  resulting  from  subperiosteal  abscess,  when  the  whole 
diaphysis  of  a  long  bone  has  perished,  Mr.  Holmes  recommends  that 
the  part  should  be  removed  as  soon  as  the  patient  has  rallied  from  the 
first  shock  of  the  affection.  The  operation  requires  a  very  free  incision, 
dividing  the  periosteum  which  will 
be  found  entirely  separated,  the  bone 
being  then  bisected  with  a  chain-saw, 
and  wrenched  from  its  epiphyseal 
lines  by  means  of  the  lion-jawed  for- 
ceps (Fig.  297).  Even  if  the  limb 
be  left  perfectly  flail-like  at  the  time, 
it  may  be  hoped  that  it  will  become 
consolidated,  and  ultimately  useful. 

The  rule  which  has  been  given,  not 
to  operate  in  cases  of  necrosis  until 
nature  has  effected  the  separation  of 
the  dead  fragment,  applies  particu- 
larly to  cases  of  ordinary  dry  ne- 
crosis. In  the  moist  variety  of  the 
disease,  should  it  be  recognized  dur- 
ing life,  it  would  be,  I  think,  right 
to  attempt  the  removal  of  the  dead 
bone  at  an  earlier  period.  The  risk 
of  pyaemia  would  probably  be  thus 
lessened,  while  the  condition  of  the 
patient  could  not  be  seriously  aggra- 
vated. 

Necrosis,  affecting  one  of  the 
spongy  bones,  as  of  the  tarsus,  or 
the  articular  extremity  of  a  long 
bone,  may  require  excision^  or  possi- 
bly amputation.  The  latter  opera- 
tion may  also  become  necessary,  if 
the  disease  be  so  situated  that  the 
sequestrum  cannot  be  safely  re- 
moved, as  in  the  femur  represented 
in  the  accompanying  illustration, 
from  a  case  in  which  my  colleague, 
Pr.  W.  S.  Forbes,  amputated  at  the 
hip-joint ;  or  amputation  may  likewise  be  required  in  any  case,  if  life 
be  endangered  from  exhaustion  and  long-continued  suppuration. 


Kecrosit  of  femar,  following  gunshot  f^aetnre. 
(From  a  ■peolmen  iu  the  moMnmof  the  Episco- 
pal Hospital.) 
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Non-inflammatory  Struotural  Diseases  of  Bone. 

Under  this  head,  may  be  enumerated  Hypertrophy  and  Atrophy, 
Bickets,  Osteomalacia,  Tubercle,  Scrofula,  Syphilis,  and  various  forms 
of  Tumor. 


Hypertrophy,  when  not  the  result  of  inflammation,  appears  as  a 
form  of  exostosis,  constituting  the  variety  known  as  Osteoma  (see  page 
474);  when  resulting  from  inflammation,  it  receives  the  name  of  Perios- 
tosis.    In  neither  case  does  the  affection  admit  of  treatment. 

Atrophy  of  bone  often  occurs  simply  as  a  senile  change,  but  may 

also  result  from  injuries,  as  contusions  or  fractures,  or  from  mere  disuse. 

It  is  not  unfrequently  met  with  as  the  result  of  a  fall,  in  the  neck  of  the 

thigh-bone  in  old  persons,  where  it  gives  rise  to 

Fig.  276.  shortening  and  may  be  mistaken  for  fracture  of  the 

part  (Fig.  276).     The  only  admissible  treatment 

consists  in  the  application  of  a  high-soled  shoe. 

Rickets  is  described  by  many  writers  as  a  dis- 
ease of  the  bones,  but  is  in  this  work  considered 
to  be  a  general  affection,  and  as  such  has  already 
received  attention  (^see  page  417). 

Osteomalaoia,  Mollities  Ossiumy  or  Fra- 
gilitas  Ossium, — Two  affections,  according  to 
Paget,  appear  to  be  included  under  these  names ; 
one,  which  is  the  more  common,  consists  in  fatty 
degeneration,  and  the  other,  to  which  the  name 
osteomalacia  should  be  strictly  confined,  consists 
in  an  absorption  of  the  earthy  constituents  of 
bone,  the  part  affected  being  more  or  less  reduced 
to  a  cartilaginous  state.  The  latter  form  of  the 
disease  attacks  particularly  the  bones  of  the  trunk, 
especially  the  pelvis  (where  in  the  female  it  may 
impede  parturition),  while  the  former  is  more  common  in  the  bones  of 
the  extremities.     Several  bones  are  usually  affected. 

The  softening  process  begins  at  the  centre  and  spreads  outwards ;  the 
cancellous  structure  is  dilated,  its  cells  being  filled  with  a  red  Jelly-like 
matter,  consisting  of  fat,  oil,  blood,  and  nucleated  corpuscles.  If  the 
compact  structure  be  not  involved,  the  bone  is  rendered  brittle  and 
liable  to  fracture,  as  in  remarkable  cases  reported  by  Tyrrell,  Arnott, 
and  Joseph  Jones,  of  Louisiana.  If  the  whole  thickness  of  the  bone,  on 
the  other  hand,  be  involved,  it  becomes  pliable  and  easily  bent,  the  most 
curious  distortions  resulting,  as  in  the  oft-quoted  case  of  Madame 
Supiot.  The  disease  seldom  occurs  in  childhood,  but  usualh^  in  early 
adult  or  middle  life;  it  is  more  common  in  women  than  in  men, and  often 
appears  to  have  been  induced  by  pregnancy  or  parturition.  It  is  some- 
times hereditary. 

Symptoms, — The  early  symptoms  are  generally  obscure,  consisting 
chiefly  in  vague  pains,  which  are  probably  considered  rheumatic.  Some- 
times the  giving  way  of  the  limbs,  the  bones  being  either  fractured  or 
bent,  is  the  first  circumstance  whic^  attracts  attention.  The  urine,  and 
sometimes  the  other  secretions^^^^  an  abnormal  quantitj'  of  phos- 
phates ;  and  in  a  case  recorded  b^B  ^Untyre,  the  urine  contained  also 


F<»nilentrophy  of  neck  of 
tbigh-bune. 
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a  large  amount  of  animal  matter  of  an  albuminous  nature.  As  the 
disease  progresses,  the  patient  becomes  bedridden,  and  may  remain  in  this 
state  for  many  years,  eventually  dying  from  simple  exhaustion,  or  from 
some  independent  affection;  in  other  cases,  the  viscera  may  become 
fatally  deranged  by  the  pressure  of  the  distorted  bony  parietes. 

Diagnosis. — In  its  early  stages,  osteomalacia  is  liable  to  be  confounded 
with  Rheumatism^  and  the  diagnosis  may  not  be  possible,  until  the  ai> 
pearance  of  phosphates  in  the  urine,  and  the  morbid  condition  of  the 
bones,  reveal  the  nature  of  the  affection.  From  Rickets  it  may  be  dis- 
tinguished by  observing  that  osteomalacia^  is  a  disease  of  adult  life,  and 
rachitis  of  infanc3\  The  tendency  to  fracture,  which  gives  to  the  disease 
the  name  of  fragilitas  ossium,  may  likewise  arise  from  simple  Atrophy ^or 
from  Cancer,  The  former  affection  may  be  distinguished  by  investigating 
the  history  of  the  case,  and  the  latter  by  observing  the  presence  of  car- 
cinomatous disease  in  other  parts  of  the  body. 

Treatment. — The  treatment  of  this  affection  is  as  unsatisfactory  as  its 
pathology  is  obscure.  The  surgeon  can  do  little  beyond  endeavoring  to 
maintain  the  general  health  of  the  patient,  to  prevent  the  formation  of 
bed-sores,  and  to  relieve  pain  by  the  use  of  opium.  The  internal  admin- 
istration of  a/i/m,  appeared  to  produce  temporary  benefit  in  the  case 
reported  by  Maclntyre. 

Tubercle  of  bone  is  a  rare  affection — rarer  probably  than  is  usually 
believed,  many  cases  of  supposed  tuberculous  deposit,  being  in  reality 
instances  of  chronic  inflammation,  attended  by  the  formation  of  pus 
which  becomes  inspissated,  and  undergoes  cheesy  degeneration  (see  page 
414).  True  tubercle  does,  however,  apparently  occur  in  bone,  where  it 
may  be  either  circumscribed  {encysted)^  or  diffused  {infiltrated).  The 
circumscribed  variety  is  the  rarer,  and  occurs  chiefly  in  the  skull  and 
the  articular  extremities  of  the  long  bones,  especially  the  tibia;  it  pro- 
duces no  disturbance  until  softening  occurs,  when  it  leads  to  an  intract- 
able form  of  caries,  and,  if  in  the  neighborhood  of  a  joint,  often  involves 
the  latter  in  a  destructive  form  of  inflammation.  The  diffused  tubercle 
affects  particularly  the  shafts 

of  the  bones,  and  is,  according  Fig.  277. 

to  Holmes,  less  apt  to  run  into 
Boflening  than  the  circum- 
scribed variety. 

Soroflila  manifests  its  in- 
fluence on  the  osseous  system 
by  predisposing  to  destructive 
inflammation  and  caries.  Soro- 
fulouH^  differs  from  Simple  Os- 
teitis^in  its  greater  tendency  to 
spread  and  to  induce  disorga- 
nizing changes,  and  in  the 
absence  or  feebleness  of  the 
natural  efforts  at  repair.  The 
affected  bone  is  soft,  light,  and 
oily,  the  proportion  of  fat  and 
of  soluble  salts  being  increased, 

and  that  of  calcareous  matter  Scrofaloaa  o«teUU ;  magnified  2j0  diameters. 


1  Osteomalacia  is  sometimes  called  Baehitii  AduUorum. 
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and  of  the  organic  matrix  markedly  diminished.  The  symptoms  of  scro- 
fulous osteitis  are  those  of  scrofbla  in  general,  superadded  to  a  chronic 
and  indolent  form  of  bony  inflammation.  The  treatment  consists  in  the 
administration  of  remedies  adapted  to  the  scrofulous  diathesis,  with  such 
local  measures  as  may,  if  possible,  prevent  the  occurrence  of  suppuration. 
After  the  subsidence  of  the  acute  symptoms,  advantage  may  be  often 
derived  from  pressure,  applied  by  strapping  the  part  with  the  compound 
galbanum,  or  with  soap  plaster.  Should  suppuration  occur,  the  resulting 
caries  must  be  treated  -as  directed  in  the  preceding  pages,  it  being  re- 
membered, however,  that  the  prognosis  of  operations,  in  both  scrofulous 
and  tuberculous  cases,  is  less  favorable  than  when  there  is  no  constitu- 
tional taint  (see  pages  415  and  417). 

Syphilitio  Afibotions  of  Bone  have  already  been  referred  to  at 
page  449. 

Tumors  in  Bone. — 1.  Cystio  Growths  in  bone  may  occur  as 
independent  formations,  or  may  be  secondarily  developed  in  solid  tumors. 

Serous  and  Mucous  Cysts  are  met  with  in  the  jaws,  and  possiblj^  in 
other  bones.  They  form  smooth,  indolent  tumors,  and,  when  large,  give 
a  sensation  of  semi-fluctuation,  with  a  peculiar  crackling  sound,  from 
the  thinning  of  their  bony  investment ;  the  superficial  veins  are  often 
enlarged  and  tortuous.  The  treatment  consists  in  removing  a  portion 
of  the  wall,  with  a  trephine,  or  otherwise,  the  cavity  being  then  staffed 
with  lint,  so  as  to  induce  contraction  and  healing  by  granulation. 

Hydatids  occurring  in  bone  would  closely  simulate  the  simple  cystic 
formations  above  referred  to :  the  treatment  should  consist  in  excision 
or  amputation,  according  to  the  part  affected. 

Sanguineous  Cxjsts. — Travers  excised  the  greater  part  of  a  clavicle^ 
on  account  of  a  cystic  tumor  containing  blood.  In  most  instances, 
sanguineous  cysts  appear  in  connection  with  solid  growths,  of  a  fibre— 
cellular,  fibro-cartilaginous,  myeloid,  or  malignant  character.  The  treat-^ 
ment  consists  in  excision  or  amputation,  according  to  the  situation  and^ 
extent  of  the  growth. 

2.  Non-Malignant  Solid  Tumors. — The  non-malignant  soHA- 
tumors  met  with  m  bone,  belong  ordinarily  to  the  fibrous,  cartilaginous^ 
myeloid,  and  osseous  varieties.     The  symptoms  and  treatment  of  thes^^ 

various  affections,  have  been  suflftcientl}'  considered  in  Chap  XXVI.     A 

caution  may,  however,  be  here  given  as  to  the  removal  of  a  bony  tumocT" 
from  the  neighborhood  of  a  joint:  in  this  situation,  exostoses  frequently^ 
induce  repeated  attacks  of  synovitis,  which  may  leave  the  synovial  sa(^ 
so  thickened  and  dilated,  that  it  is  exposed  to  injury  in  any  attempt  tc^ 
remove  the  growth.  Hence,  it  is  better,  as  a  rule,  not  to  interfere  withv- 
these  tumors,  unless  in  a  locality  where  no  special  risk  can  attend  th^ 
operation.  In  dealing  with  any  non-malignant  tumor  of  bone,  enucleci^ 
tion  may  (as  pointed  out  by  Paget)  be  occasionally  preferable  to  ex — 
cision  or  amputation. 

8.  Malignant  Tumors. — Any  form  of  malignant  tumor  may  eocQf 
in  bone,  b}'  far  the  most  frequent,  however,  being  the  enoephaloidi 
medullary  cancer.    This  may  originate  in  the  interior  of  a  bonei  "^ — 
is  said  to  be  central  or  interstitial^  or  may  be  primarily  " 
beneath  the  periosteum,  when  it  is  called  periosteal  or 
instances  it  is  said  to  be  infiltrated,  when  the  whole 
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ffl/erl  with  cancerous  inateriftl— a  condition  which,  as  already  remarked, 
h$B  hct^n  corilbundec]  with  osteomalacia.  The  ct'ntral  or  inlt^rsfitial 
Tfl'  irs  chiefly  in  the  cancellated  structure  of  the  flat  bones  and  of 

tin  ;ir  extremities  of  the  long  bones,  producing  long-contmued 

f       .    uiti  (if  in  a  long  bone)  often  pre* 


Fig.  278. 


Vejalltrf  eftnetr  ct  baioeroi^ 


^]  '^iDg  to  fnictnr€.     As  the  tumor 

in  sise,  the  bone  wall  iinder- 

I  ^3CpansioD^  becoming  thinned^  and 

ling  on  pressure  (whence  the  old 

*^ipina   venlosa^^)^  until  finally 

torhid  growth  makes  its  escape, 

Uetk    it  grows  with  renewed  rapidity. 

f^erijiheral  or  peHoi^teal  cancer 

principally  in  or  beneath  the 

aI  covering  of  the  shafts  of  the 

^l>oiie«,  the  bony  tissue  itself  re- 

tms^g  comparatively  free  from  dis- 

^hough  it   occasionally  becomes 

1^,  when  fracture  may  occur*    In 

orm  of  cancer,  paYtial  ossification 

r^kffequently  takes  place. 

5?i;  f. — The  symptoms  of  cancer 

.,  ,  ..re  the  presence  of  a  rapidly 

twig  lobulated  tumor,  elastic  and 

-Oiictuating    to    the    touch,   with 

Inncinating    pains,    and    great 

I3u9t«^n  of  the  subcutaneous  veins. 

tli billing  pulsation,  sometimes    ac- 

^ft^aiied  with  a  blowing  sound,  is 

iciudly  perceptible.  As  the  disease 

QM^  the  neighboring  soft  tissues 

yinphatic  glands  become  involved,  while  the  '^cancerous  cachexia^' 

i  idly  developed. 

.. — Cancer  occurring  in  bone   is  to  be  distingnished  from 
the  history  of  the  case,  the  lobulated  clmracter  of  tlie  tumor, 
—  i..  <j  of  inflammatory  symptoms,  and,  if  necessary,  by  the  employ* 
of  the  erploring-necdle.     From  partially  consolidated  AneurUm^ 
^V'ora  Aneurism  hfj  Anastomosw^  it  may  usually  l>e  distinguished  by 
^^5on  to  the  early  history  of  the  case,  when  this  can  be  ascertained. 
atm^    •;  '  7/iia7i(  Tumors^  especially  the  myeloid  or  enehondroraa- 

"'S    t  ..sis  Is  often  difl^cult,  and  may  be  occasionall}'  impossi- 

>y  the  aid  of  a  microscopic  examination. 
if- — This  consists  in  excision  or  amputation  :  excision  is  to 
i|*Uiyed   in  the  case  of  the  flat  bones  (as  the  scapula),  or  those  of 
"^     ra»  the  upper  jaw),  but  is  rarely  justifiable  if  the  disease  have 
_.  -J  the  limits  of  the  bone  itself,  involving  the  soft  structures  or  lym* 

Prj5^^  glnnds.  Amputation  is  to  be  preferred  in  the  case  of  the  long 
'^^^^^^  and  should  be  performed  at  as  early  a  period  as  possible.  It  is 
*^^1  ly  advised  to  remove  the  limb  at  or  above  the  nearest  joint,  but  It 
^i^^^*^l  appear  from  cases  recorded  by  Collis,  Pembcrton,  and  others, 
imputation  in  the  continuity,  or  through  the  epiphyseal  line,  may 
i  on  ally  suffice :  probably  a  safe  rule  would  be,  in  the  case  of  the 
or  leg  to  remove  the  limb  just  above  the  elbow  or  knee,  in  that 
huioerufl  at  the  shoulder-joint,  and  in  that  of  the  femur  (unfor- 
ly  the  most  com  moo  of  all)  at  as  low  a  point  as  would  insure  the 
^Val  of  the  whole  diseaae. 
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4.  Pulsating  Tumors  of  Bone. — Most  of  the  pulsating  tumors  met 
with  in  bone  are  in  reality  of  an  encephaloid  or  myeloid  character;  some^ 
however,  are  probably  of  the  nature  of  aneurism  by  anastomosis,  and. 
still  others,  possibly,  true  aneurisms  of  the  osseous  arteries.  The  latter 
alone  should  receive  the  name  of  Osteoid  Aneurism.  The  disease  origi- 
nates in  the  cancellated  structure  (usually  of  the  head  of  the  tibia),  and 
gradually  distends  the  compact  wall,  which  becomes  thin  and  yielding, 
crackles  on  pressure,  and  finally  gives  wa}^  When  fully  developed,  the 
affection  is  attended  with  a  marked  pulsation  usually  accompanied  with 
thrill :  by  compressing  the  main  trunk,  the  pulsation  stops,  and  the  tumor 
may  then  be  emptied  by  pressure,  a  cavity  surrounded  by  a  bony  wall 
being  perceptible.  The  pulsation  may  disappear  when  the  resistance  of 
the  periosteum  is  overcome.  The  bruit^  which  is  commonly  distinct  in 
pulsating  encephaloid  of  bone,  is  often  absent  in  the  osteoid  aneurism. 

In  the  treatment  of  this  affection,  the  surgeon  may  (if  the  tumor  be 
small  and  situated  in  one  of  the  long  bones)  attempt  extirpation  of  the 
growth  with  the  knife,  or,  which  is  probably  better,  with  caustics  or  the 
hot  iron :  if  excision  be  practised,  the  surface  of  bone  from  which  the 
disease  springs  should  be  likewise  removed.  Ligation  of  the  main  artery 
has  been  occasionally  employed,  but  usually  with-only  temporary  if  any 
benefit.  If  the  disease  be  far  advanced,  or  if  other  measures  have  failed, 
amputation^  as  in  malignant  disease,  is  the  only  resource. 

Pulsating  Tumors  of  the  Cranial  or  Trunk  Bones  are  almost  invariably 
of  an  encephaloid  character,  and  rarely  admit  of  successful  treatment. 


CHAPTER    XXXI. 

DISEASES  OF  JOINTS. 

The  older  surgeons  confounded  together  all  diseases  of  the  joints, 
under  the  common  names  of  arthritis  and  white  swelling^  and  it  is  within 
a  comparatively  recent  period  only,  and  in  a  great  measure  through 
the  labors  of  Sir  Benjamin  C.  Brodie,  that  a  more  accurate  classification 
has  become  possible.  The  tendency,  at  the  present  day,  as  justly  re- 
marked by  Holmes,  is  to  run  to  excess  in  the  other  direction;  and  the 
student  is  apt  to  be  confused  by  the  minute  divisions  of  systematic 
writers,  and  to  be  disappointed,  on  entering  practice,  to  find  that  he  is 
unable  to  discriminate  between  affections,  which  are  actually  indistin- 
guishable, and  which  in  the  large  majority  of  instances  really  coexist  in 
the  same  cases. 

The  various  constituents  of  a  joint,  synovial  membrane,  cartilages, 
bony  articulations,  etc.,  are  so  intimately  connected  with  each  other, 
that  a  morbid  condition  of  one  is  almost  sure  to  involve  the  others 
secondarily.  An  exception  should,  perhaps,  be  made  in  the  case  of  the 
S3'novial  membrane,  and  I  shall,  therefore,  in  the  following  pages,  first 
describe  the  affections  which  are  limited  to  that  tissue,  considering,  sub- 
sequently, those  which  involve  the  joints  as  a  whole. 

Synovitis. 

Inflammation  of  the  synovial  membrane  may  arise  from  traumatic 
causes,  or  from  exposure  to  cold ;  it  may  be  uncomplicated,  may  be 
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modified  by  the  patient's  being  of  a  scrofulous,  rheumatic,  or  gouty  dia- 
thesis, or  maybe  a  mere  secondary  occurrence  in  the  course  of  puerperal 
fever,  pyaemia,  gonorrhoea,  or  syphilis.  Simple  or  uncomplicated  synovitis 
may  be  acute  or  chronic^  the  difference  being  comparative,  and  referring 
to  the  intensity  of  the  affection,  rather  than  to  any  specific  diversity. 

Pathology. — The  first  effect  of  inflammation  on  a  synovial  membrane 
is  to  produce  increased  vascularity,  with  a  diminution  of  the  natural 
shining  appearance  of  the  part.  The  amount  of  synovia  is  abnormally 
increased,  being  at  first  thin  and  serous,  but  subsequently  cloudy,  from 
the  admixture  of  shreds  of  epithelium,  inflammatory  lymph,  the  coloring 
matter  of  the  blood,  and  (if  the  disease  be  not  checked)  pus.  In 
many  cases,  the  disease  terminates  in  resolution,  the  parts  gradually 
resuming  their  natural  state,  or  perhaps  remaining  somewhat  thickened, 
where  there  is  a  liability  to  relapse:  occasionally  the  joint  is  left  distended 
by  serous  effusion,  constituting  the  condition  known  as  Hydrarthrosis^  or 
Hydrops  Articxdu  In  other  instances,  further  morbid  changes  are  ob- 
served: the  synovial  membrane  assumes  in  parts  an  appearance  of 
granulation,  and,  while  the  intra-articular  effusion  becomes  purulent  in 
character,  the  cartilages  become  involved  and  perforated  by  ulceration, 
until  finally  the  articulating  extremities  of  the  bones  themselves  may 
become  inflamed  and  carious.  At  the  same  time,  the  surrounding  tissues , 
which  at  first  were  iufiamed  and  infiltrated  with  lymph,  undergo  disor- 
ganization; abscesses  form,  and  make  their  way  into  the  joint,  or 
toward  the  surface,  upon  which  they  open  by  sinuous  tracks:  the 
ligamentous  structures  become  elongated,  thickened,  and  softened,  and 
partial  or  complete  dislocation  may  occur. 

S3Mnptoms. — The  symptoms  are  usually  well  mnrked.  There  is  pain^ 
often  accompanied  by  a  feeling  of  distension,  and  usually  referred  to  the 
affected  joint,  but  occasionally  to  others ;  thus  pain  in  the  knee  attends 
inflammation  of  the  hip.  The  pain  is  increased  by  motion  or  pressure, 
is  often  worse  at  night,  and  in  some  cases  (as  in  the  synovitis  of  pyaemia) 
is  attended  by  marked  cutaneous  hypersesthesia.  Swelling^  varying  with 
the  amount  of  intra-articular  effusion,  is  a  characteristic  symptom — the 
shape  of  the  joint  being  altered  by  the  distension  of  the  synovial 
capsule.  In  the  shoulder  and  hip,  this  alteration  consists  in  a  general 
enlargement  of  the  part,  while  in  the  elbow,  the  swelling  is  most  marked 
on  either  side  of  the  olecranon  and  beneath  the  tendon  of  the  triceps, 
and  in  the  knee,  on  either  side  of  the  patella  (which  floats  on  the  effusion) 
and  beneath  the  tendon  of  the  quadriceps  femoris.  Fluctuation^  whicii 
is  distinct  in  the  early  stages,  when  the  effusion  is  of  a  serous  character, 
becomes  less  so  as  the  disease  advances,  from  the  production  of  inflam- 
matory lymph  and  the  infiltration  of  surrounding  structures.  Heat  and 
redness  vary  according  to  the  superficial  or  deep  character  of  the  joint, 
and  the  degree  to  which  the  superincumbent  tissues  are  involved.  The 
position  in  which  the  patient  involuntarily  places  the  joint,  is  character- 
istic :  in  the  early  stages,  this  position  is  such  as  to  allow  the  greatest 
mechanical  distension  of  the  synovial  capsule,  while  at  a  later  period,  it 
is  determined  by  the  weight  of  the  limb,  by  the  necessity  of  maintaining 
the  joint  in  a  fixed  position  and  of  preserving  it  from  the  pressure  of 
external  objects,  and  lastly  by  the  neighboring  muscles  becoming  fixed 
in  the  positions  which  they  have  been  permitted  to  assume. 

When  synovitis  ends  in  resolution,  or  subsides  into  a  chronic  stale, 
the  symptoms  which  have  been  described  gmdoally  pass  away,  the  in- 
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flaxnmatorj  fever  (which  runs  high  in  the  acute  stage)  flimitiisbmo;,  and 
the  part  gradually  returning,  more  or  less  completely,  to  its  nortiitl 
condition.    The  swellirnj  may,  however,  as  already  mentioned,  per-  -    ' 
chronic  synovitis,  constituting  hydrorihrfms ;    while  in  some  ^ 
peculiar  ct^epitalion  or  crarkUng  ma}*  l>e  developed  by  movir 
due  apparently  to  the  rubbing  togetlier  of  hands  and  adho 
have  resulted  from  the  organization  of  inflammatory  lymph. 

The  occurrence  of  suppuration  in  a  joint  (py arthrosis)  is  markcdH 
an  increase  of  all  the  symptoms,  and  by  the  occurrence  of  rigors--^ V' 
the  accompanying  Inflammatory  fever  assumes  a  somewhat  typhi  ;l 
type*  Abscesses  form  in  the  surrounding  soft  parts,  the  articuUr  cflf>- 
6ule  gives  way,  and  the  contents  of  the  joint  are  evacuated;  reeoverj.if 
obtained  at  all,  is  effected  by  the  obliteration  of  the  articular  cavity  hj 
a  process  of  granulation  and  cicatrization,  partial  or  complete  stiffueaj 
or  anchylosis  resulting. 

When  the  disease  invades  the  articular  cartilages  and  bones,  pawtlaf 
in  fact  into  what  will  be  presently  described  as  Arthriiia,  tbe  pain  \^ 
comes  much  aggravated,  assuming  a  peculiar  "jumping''  or  **strir- 
character  (usually  worst  at  night),  and  often  accompanied  by  a  *i)^     - 
grating,  on  rubbing  the  articulating  surfaces  together. 

Treatment.^The  Constitutional  Treatment  of  synovitis  pres*  i 
peculiarities  requiring,  special  comment,  being  essentially  that  dir.     ^ 
in   Chapter  IL,   for    any  case  of   severe   iuflammation*     Rheum;itu'. 
gonorrhosal,  or  syphilitic  complications  require  various  modifier)^ 
according  to  the  circumstances  of  the  case.    In  the  Local  Trt 
of  synovitis  (during  the  acute  stage),  great  benefit  will  often  k  ^^ 
rived  from  the  application  of  dry  coldj  in  the  form  of  Esmarch'a  ice^ 
bag,  or  by  the  method  of  mediate  irrigation  (page  50),     In  others- 
it  may  be  better  to  surround  the  joint  with  a  warm  poultice,  tne^l. 
with  laudanum  or  hops;  that  application  should  be  preferred  whicb i|J 
most  agreeable  to  the  patient.     In  every  case,  the  joint  should  be  plirfdl" 
at  complete  rest^  and  in  such  a  position  as  will  secure  the  great* 
fulness  should  anchylosis  occur.     For  this  purpose  the  limb  shu 
fixed  upon  a  well-padded  splint,  or  in  a  suitable  fracture-box,  the  mecbaoitil 
cal  support  being  so  arranged  as  to  prevent  even  the  slightest  motion oO 
the  affected  joint* 

When  the  acute  symptoms  have  subsided,  absorption  of  effusion  stuI 
restoration  of  function  may  be  promoted,  by  the  repeated  applicatiou  <>f 
blisters   or  tincture  of  iodine,  together   with  douches,  frictions  «^H^> 
stimulating  embrocations,  moderate  jiressure  by  means  of  a  soap  plftatrr 
and  bandage,  and  the  cautious  employment  of  passive  mot 
tendency  to  stiifness  be  observed.     If  the  joint  be  left  in  a  r 
dition,  the  patient  should  continue  to  wear  an  elastic  support  k*i 
time  after  recovery. 

Hydrarthrosis  or  Hydrops  Artiouli  (Dropsy  of  a  Joint)  is  almost 
invariably  a  result  of  chronic  synovitis;  it  would  appear,  boweveft  fwni 
the  observations  of  Uichet  and  others,  that  it  may  occasionally  occur  a* 
a  primary  affection.  Hydrarthrosis  is  most  common  in  the  knec,aod  is 
occasionally  seen  in  the  elbow,  but  very  rarely  in  any  other  joint  The 
effused  fluid  dilTers  from  ordinary  synovia,  resembling  more  the  conti^nl* 
of  a  hydrocele,  or  the  fluid  met  with  in  ascites.  This  affection  is  oI\ch 
associated  with  a  gont}^  or  rheumatic  diathesis,  and  is  apt  to  recur  ff<>'" 
very  tjlight  causes.     The  treatment  {m  the  event  of  the  failure  of  the 
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ordinary  remedies  for  chronic  synovitis)  consists  in  the  injection  of  the 
tincture  of  iodine,  either  pure  or  diluted.  A  portion  of  the  effused  liquid 
should  be  first  evacuated  by  means  of  a  small  trocar  and  canula,  intro- 
duced through  a  valvular  incision ;  the  iodine  is  then  injected  (not  more 
than  a  fluidrachm  of  the  tincture  being  used  at  once),  and  after  remain- 
ing for  a  few  minutes  is  again  withdrawn,  precautions  being  taken 
against  the  admission  of  air,  and  the  wound  being  immediately  sealed 
'With  collodion.  Any  inflammation  which  may  result  should  be  treated 
in  the  way  already  described.  This  mode  of  treatment  has  been  used 
ivith  great  success  by  several  French  and  German  surgeons,  and  is 
favorably  spoken  of  by  Mr.  Erichsen ;  as,  however,  the  plan  is  necessarily 
attended  with  some  risk,  it  should  not  be  employed  except  in  very 
chronic  cases  which  have  resisted  other  modes  of  treatment,  and  in 
i?hich  the  distension  of  the  joint  is  productive  of  great  inconvenience. 

Pyarthrosis  or  Abscess  of  a  Joint  may,  as  has  been  mentioned, 
result  from  acute  synovitis — or  maj*^  accompany  a  more  serious  condi- 
tion, such  as  arthritis,  subperiosteal  abscess,  or  osteo-myelitis — or  may 
be  a  mere  incident  in  the  course  of  pyaemia.  If  the  diagnosis  of  intra- 
articular abscess  be  not  clear,  the  surgeon  may,  in  the  case  of  the  super- 
ficial joints,  satisfy  himself  as  to  the  nature  of  the  case  by  the  use  of  an 
exploring  or  suction  trocar.  The  treatment  consists  in  evacuating  the 
pus  by  means  of  a  free  incision,  drainage  being  secured  by  position,  or  by 
the  use  of  Chassaignac's  tubes  or  Ellis's  wire  coil  (see  p.  381).  In  some 
cases,  advantage  may  be  derived  from  washing  out  the  joint  by  injecting 
diluted  tincture  of  iodine,  or  a  weak  solution  of  carbolic  acid.  In 
favorable  cases,  especially  in  children,  recovery  by  anchylosis  may  be 
obtained ;  but  should  the  strength  of  the  patient  begin  to  flag,  no  time 
should  be  lost  in  resorting  to  excision  or  amputation — the  former  opera- 
tion being,  under  these  circumstances,  as  a  rule,  applicable  to  the  upper, 
and  the  latter  to  the  lower  extremity.  Death  after  pyarthrosis  may 
result  from  simple  exhaustion,  or  from  the  development  of  pytemia. 

Arthritis. 

By  Arthritis  is  meanl  inflammation  of  a  joint  as  a  whole;  whichever 
tissue  may  have  been  first  attacked,  the  remainder  are  sooner  or  later 
implicated.  Arthritis  usually  begins  with  inflammation  of  the  synovial 
membrane,  or  of  the  articulating  extremities  of  the  bones ;  more  rarely 
the  ligaments,  and  surrounding  soft  parts,  are  first  involved,  but  it  is 
doubtful  whether  the  articular  cartilages  are  ever  affected,  except  sec- 
ondarily. 

(Gelatinous  Arthritis. — The  origin  of  arthritis  in  ordinary  Sijno- 
vt7i«,  has  already  been  considered ;  there  is,  however,  a  form  of  chronic 
synovitis,  called  by  Barwell  strumous^  and  by  Athol  Johnson  scrofu- 
lous— ^but  which,  as  justly  remarked  by  Swain,  may  exist  without  any 
evidences  of  a  scrofulous  diathesis — in  which  the  synovial  membrane  is 
found  in  a  pulpy  or  gelatinous  condition,  and  which  almost  invariably 
ends  in  destructive  disorganization  of  the  joint.  This  condition  of  the 
synovial  membrane  is  described  by  Brodie  and  Swain  as  a  peculiar  form 
of  degeneration,  called  by  the  former  pulpy ^  and  by  the  latter  gelatini- 
form  degeneration;  Bai*well,  on  the  other  hand,  regards  it  as  essentially 
the  same  as  the  granulation  change  referred  to  in  spjpaking  of  the  pa- 
thology of  synovitis  in  general,  the  difference  being,  that  in  ordinary 
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s^-novitis  this  granulation  tissue  undergoes  further  development,  whil  ^39 
in  the  cases  now  under  consideration  it  remains  in  a  rudimentary  stat^.^ 
As  the  disease  progresses,  the  articular  cartilages  undergo  a  somewha'^ 
analogous  change,  to  which  Erichsen  gives  the  name  of  fibro-cellnlar  d&* 
generation,  the  disease  finally  reaching  the  bones,  which  become  softened 
and  carious.     The  lii/mpfoms  of  this  peculiar  form  of  disease,  which 
might  be  appropriately  called  Gelatinous  Arthritis,  and  which  is  rarely 

Fig.  279. 


OoIatlDout  arthritis  of  elbow. 

seen,  except  in  the  knee  and  elbow,  and  in  adults,  differ  from  those  of 
ordinar3'  synovitis  in  several  particulars.  Thus  the  swelling  is  more 
diffused,  and  comparatively  unattended  with  fluctuation,  being  of  a 
doughy  and  somewhat  elastic  type — this  elasticity,  as  pointed  out  by 
Fergusson,  causing  the  bones,  if  pressed  together,  to  resume  their  former 
position  when  the  pressure  is  removed.  The  swelling  is  often  accom- 
panied, and  partially  masked,  by  general  oedema  of  the  limb.  The  pain 
is  less  marked  than  in  synovitis,  and  of  a  dull,  gnawing  character,  dif- 
fering both  from  the  acute  pain  of  ordinary  synovitis,  and  from  the 
"jumping"  pain  which  attends  exposure  of  the  bone  by  ulcerating  car- 
tilage. There  is  little  or  no  heaty  and  if  the  part  be  at  first  red,  the  sur- 
face soon  loses  iti  color,  often  becoming  eventually  positively  blanched— 
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nn  appearance  so  characteristic  as  almost  to  justify  the  name  of  white 
swelling  formerly  given  to  these  cases.  Anotlier  point,  to  which  Swain 
[rails  attention,  is  that  considerable  mobility  of  the  joint  often  remains, 
even  when  the  disease  has  reached  an  advanced  stage. 

Arthritis  from  Bone  Disease,  eto. — Arthritis  begins,  in  many 
[^ases,  with  a  morbid  condition  of  the  bones,  which  enter  into  the  formation 
of  the  joint — this  condition  consisting  of  diffuse  periostitis  (subperi- 
osteal abscess),  osteo-myclitis,  necrosis,  caries,  tuberculous  deposit,  or 
(which  is  probably  the  most  common)  a  low  form  of  osteitis  of  the  arti- 
culating extremities,  which  is  often  described  as  strumous,  but  which 
Las  no  necessary  connection  with  the  scrofulous  diathesis  (see  page  414). 

Arthritis  may  likewise  begin  with  inflammation  of  the  Ligaments  and 
other  peri-articular  structures  (as  after  sprains),  and  it  may  possibly  (in 
cases  of  wound,  for  instance)  originate  in  primary  inflammation  of  the 
Articular  Cartilage, 

Causes  of  Arthritis. — Among  the  causes  of  arthritis  may  be  enu- 
merated wounds  (see  page  210),  sprains,  contusions,  exposure  to  cold 
and  moisture,  pyaemia,  the  puerperal  state,  scarlet  fever,  the  deposit  of 
tubercle,  the  scrofulous  diathesis,  etc. 

Symptoms. — The  symptoms  of  arthritis  are  those  of  deep-seated 
inflammation  ;  they  often  begin  very  insidiously,  but  when  fully  estal)- 
lished  are  easily  recognized.  The  swelling  is  more  uniform  than  in  syno- 
Titis,  and  dough}*  rather  than  fluctuating  to  the  touch;  the  pain,  which 
is  specially  referred  in  the  case  of  the  knee  to  the  inside  of  that  joint, 
and  in  the  case  of  the  hip  to  a  point  above  and  behind  the  great  tro- 
chanter, is  excessive,  worst  at  night,  aggravated  by  the  slightest  touch, 
or  by  motion^  of  the  part,  and  accompanied  (when  the  disease  is  fully 
developed)  by  spasmodic  contractions  of  the  adjoining  muscles,  giving 
it  the  peculiar  "jumping"  or  "starting"  character  which  has  been 
already  referred  to.  These  spasms  occur  particularly  at  night,  coming 
on  when  the  muscular  system  is  relaxed  by  sleep,  and  often  causing  the 
X^atient  to  wake  with  a  scream.  These  "jumping"  pains  have  long  been 
associated  with  ulceration  of  the  articular  cartilages,  and  were  formerly 
supposed  to  be  due  to  the  condition  of  those  structures;  it  is  now,  how- 
ever, generally  acknowledged  that  inflammation  and  ulceration  of  carti- 
lage is  not,  in  itself,  attended  with  pain  (cartilage  containing  no  nerves), 
and  that  the  peculiar  starting  pains  of  arthritis  are  really  due  to  the 
condition  of  the  plate  of  bone  immediately  beneath  the  seat  of  ulcer- 
ation. When  the  cartilaginous  disintegration  has  gone  so  far  as  to  lay 
bare  opposing  surfaces  of  bone,  they  will  rub  together  when  the  joint  is 
moved,  and  distinct  grating  may  thus  be  produced.  The  position  as- 
sumed by  the  patient,  in  a  case  of  arthritis,  is  quite  characteristic :  the 
affected  joint  is  so  placed  as  to  enable  it  to  be  kept  fixed,  and  to  be  most 
thoroughly  relaxed ;  thus,  in  the  case  of  the  knee,  the  patient  lies  on  the 
affected  side,  with  the  outside  of  the  joint  resting  on  the  bed,  the  leg 
flexed  on  the  thigh,  and  the  thigh  on  the  pelvis — the  opposite  knee  drawn 
op  so  as  to  serve  as  a  guard,  and  to  keep  off  the  weight  of  the  bed- 
clothes— and  the  whole  attention  apparently  concentrated  and  directed 
to  shield  the  diseased  part  from  injury.  The  infiammatory  fever  is 
severe,  assuming  a  typhoid  type  if  suppuration  occurs,  and  perhaps  yield- 
ing to  hectic  in  the  advanced  stages  of  the  disease. 
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Fig.  280. 


The  symptoms  which  accompany  the  occurrence  of  suppuration  in 
cases  of  arthritis,  are  very  much  the  same  as  were  described  in  speaking 
of  pyarthrosis  from  synovitis.  Pointing  sometimes  takes  place  at  a 
comparatively  early  period,  but  in  other  cases  the  pus,  after  escaping 
from  the  cavity  of  the  joint,  dissects  up  the  muscular  interspaces  of  the 
limb  for  some  distance  before  making  its  appearance  on  the  surface. 
Occasionally  all  the  evidences  of  suppuration  may  have  been  present, 
including  even  relaxation  of  the  articular  ligaments  (as  shown  by  un- 
natural mobilit}',  or  the  occurrence  of  dislocation)  and  distinct  grating 
on  motion,  and  yet  recovery  may  ensue  under  judicious  treatment,  with- 
out any  discharge  of  pus,  though  with  more  or  less  complete  anchylosis. 
In  these  cases  the  pus,  or  at  least  its  fluid  portion,  has  probablj'  been  ab- 
sorbed, the  pus  corpuscles  undergoing  fatty 
or  calcareous  degeneration.  It  is  in  such 
cases  as  these  that  residual  abscesses  are 
sometimes  observed  after  considerable  in- 
tervals of  time  (see  p.  382).  When  arthritis 
of  a  large  joint,  as  the  hip  or  knee,  has 
advanced  to  the  stage  of  abscess,  the  pros- 
pects of  spontaneous  recovery  are  usually 
very  limited.  In  some  cases,  particularly 
among  those  whose  social  condition  secures 
to  them  careful  nursing,  abundant  nutri- 
ment, opportunity  for  change  of  air,  and 
other  favoring  circumstances,  a  cuje  by 
anchylosis  may  be  obtained,  the  opposing 
joint  surfaces  becoming  united  by  granula- 
tions which  are  subsequently  organized 
into  a  fibrous  or  imperfect  bony  tissue; 
but  in  most  instances,  and  as  a  rule  with 
hospital  patients,  unless  rescued  hy  opera- 
tion, such  cases  eventually  terminate  in 
death,  from  exhaustion,  diarrhoea,  or  pya^ 
mia,  or  from  phthisis  or  other  disease  of  internal  viscera.  Arthritis  of 
the  smaller  ioiuis  offers  a  much  more  favorable  prognosis. 

Treatment.  —  The  Constitutional  Treatment  of  arthritis  consists 
pretty  much  in  the  administration  of  anodyne  diaphoretics,  with  occa- 
sional mild  laxatives,  during  the  acute  stage— followed  by  tonics, 
especially  iron  and  cod-liver  oil,  at  a  later  period.  Mercurials,  which  may 
be  proper  in  traumatic  arthritis,  should  be  used,  if  at  all,  with  great 
caution  in  these  cases — medicines  of  any  form  being,  indeed,  of  less  im- 
portance than  nutriment,  which  should  be  given  abundantly  and  in  an 
easily  assimilable  form. 

The  most  important  part  of  the  Local  Treatment  is  to  place  the  joint 
in  a  state  of  complete  and  long-continued  rest^  and  in  a  f&yortible  posi- 
tion. If  the  shoulder  be  affected,  the  arm  should  be  kept  to  the  side, 
and  directed  somewhat  forwards,  while  the  elbow^  if  diseased,  should  be 
maintained  in  a  Jlexed^  and  the  wrist^  hip^  or  knee  in  a  straight  or  ex- 
tended position.  In  all  cases  in  which  the  lower  extremity  is  involved, 
the  foot  should  be  properly  supported,  so  that  when  recovery  is  obtained 
the  patient  may  not  be  left  with  apes  equinus.  It  is  recommended  by 
many  excellent  authorities,  that  if  the  limb  be  found  in  a  vicious  posi- 
tion, it  should  be  forcibly  placed  right,  while  the  patient  is  under  the 
influence  of  an  anaesthetic,  any  resisting  muscles  or  tendons  being  sub- 
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Fig.  281. 


cutaneouslj  divided  if  necessary.  I  think,  however,  that  the  object  may 
be,  in  many  cases,  quite  as  well  and  more  safely  accomplished  by  the 
use  of  continuous  extension,  applied  by  means  of 
elastic  bands,  or,  which  is  more  convenient,  by 
means  of  the  ordinary  weight-extension  apparatus 
(see  Fig.  125).  When  the  limb  has  been  brought 
into  the  proper  position,  it  should  be  fixed,  with 
well-padded  splints  or  fracture-boxes,  or,  if  the  sur- 
geon prefer,  with  some  form  of  immovable  apparatus, 
an  aperture  being  cut  so  as  to  allow  of  inspection 
and  topical  medication  of  the  joint.  In  many  cases 
of  arthritis,  particularly  if  affecting  the  knee  or  hip, 
the  greatest  advantage  may  be  derived  from  the  use 
of  continuous  extension^  which  may  be  applied  with 
Bar  well's  splint,  in  which  the  extension  is  effected 
by  an  India-rubber  accumulator^  or  (which  I  prefer) 
with  the  ordinary  weight-extension  apparatus — a 
mode  of  treatment  which  was  used  by  Brodie,  and 
which  has  been  since  successfully  resorted  to  by 
numerous  surgeons.  The  efficacy  of  this  simple  ap- 
paratus may  be  still  further  increased  by  the  appli- 
cation of  lateral  long  splints  or  sand-bags.  The 
relief  from  pain  afforded  by  continuous  extension  in 
cases  of  joint  disease  is  very  marked.  It  appears  to 
act  by  counteracting  the  tendency  to  muscular  spasm, 
and  thus  preventing  the  inflamed  ends  of  bone  from 
being  pressed  together. 

With  regard  to  topical  medication  in  cases  of  ar- 
thritis, the  best  application  during  the  acute  stage 
18, 1  think,  usually  a  warm  poultice,  though  in  some 
Imtances,  dry  cold  appears  to  afford  more  relief. 
Leeches  may  be  required  in  some  cases.  When  the 
first  acute  symptoms  have  subsided,  benefit  may 
often  be  derived  from  counter-irritation  in  the  form 
of  blisters,  or  the  actual  cautery.  The  cautery 
should  be  applied  before  the  occurrence  of  suppuration  (the  patient 
being  anaesthetized),  by  drawing  the  iron,  heated  to  a  black  heat  only,, 
rapidly  across  the  joint,  in  lines  at  least  an  inch  apart;  it  is  not  neces- 
sary to  produce  a  slough,  and  the  surrounding  parts  may  be  protected 
(as  recommended  by  Yoillemier)  by  coating  the  whole  with  collodion,, 
the  cautery  thus  only  affecting  the  part  which  it  absolutely  touches. 
N^laton  suggests  the  use  of  a  metal  ruler,  as  a  guide  to  the  lines  ia 
which  the  cauter}'  is  to  be  applied.  The  hot  iron,  though  doubtless  an 
efl3cient  remed}',  is  one  to  which  all  patients  have  a  feeling  of  repulsion,, 
and  should,  therefore,  I  think,  be  reserved  for  very  urgent  cases.  Blis-- 
tering  I  have  usually  found  quite  satisfactory;  the  blister  should  be 
placed  over  the  seat  of  greatest  pain,  and  it  is  better  to  use  a  small  than 
a  large  blister,  repeating  it  if  necessary.  In  the  chronic  stages,  great 
advantage  may  be  derived  from  painting  the  part  with  iodine,  and  from 
the  use  of  pressure  applied  by  means  of  a  soap  plaster  and  firm  bandage. 
If  suppuration  occur,  the  case  must  be  treated  by  free  incisions,  etc.,  as 
directed  in  speaking  of  p3'arthrosis ;  if  the  bones  be  but  slightly  involved, 
recover^'  may  still  be  sometimes  obtained  by  perseverance  in  conserva* 
tive  treatment,  but  under  opposite  circumstances,  excision  or  amputa- 
tion will  usually  be  indicated,  if  the  joint  be  so  situated  as  to  admit  of 
37 
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operatiTe  interference.  In  cases  of  gelatinous  arthritis^  the  cliances  of 
spontaneous  recovery  are  so  sliglit,  that  excision  is  indicated  at  a  coift- 
paraiively  early  period. 

The  account  which  has  been  given  above  of  arthritis  in  general,  will 
sufUce  for  a  description  of  the  affection  as  met  with  in  most  of  the  articu- 
lations, as  the  ahonlder,  elbow,  wrist,  knee,  ankle,  tarsal  joints,  etc* 
There  are,  however,  two   situations  in  which  arthritis   occurs,  wbicli 
impresa  certain  peculiarities  on  the  disease,  requiring  more  detailed  con- 
sideration*, these  are  the  hip,  and  the  sacro-iliac  articulation. 

Arthritis  of  the  Hip-joint,  Morbus  Coxarius,  Coxalgia|(»^ 
Hip  Disease,  is  an  affection  of  early  life  (more  than  two-thirds  of  lAl 
cases  oceivrring  in  persons  under  fifteen  years  of  age),  and  is  much  code*- 
moner  in  boj-s  than  in  girls.^  Three  varieties  of  the  disease  are  recog- 
nized by  Erichsen,  according  as  it  begins  in  the  head  of  the  femur,  it  ^2? 
acefcabuUira,  or  the  proper  structures  of  the  joint  (especially  the  sjuoTi^uJ 
membrane) ;  and  this  division  being,  in  some  respects,  convenient,  I  »haE  H 
follow  that  author  in  speaking  of  femoral^  acetabular^  and  arihritC^ 
coxalgia* 

Nature. — The  nature  of  hip  disease  has  been  a  matter  of  much  digpot^^^ 
many  distinguished  surgeons  looking  upon  it  as  almost  always,  if  D(^* 
invariably,  a  constitutional  affection,  depeniling  upon  a  tuberculous  ^:i* 
scrofulous  diathesis.     The  remarks  made  in  a  previous  chapter  upoxa 
struma,  are  particularly  applicable  here;  while  it  is  probable  that,  ixi  5» 
few  eases  at  least,  a  deposit  of  tubercle  does  lead  to  hip  disease^  and 
while  there  can  be  no  donbt  that  the  scrofulous  diathesis  does  act  as  » 
predisposing  cause  of  the  affection,  there  can  be  as  little  doubt,  I  think^«» 
in  the  light  of  modern  pathology,  that  many  if  not  most  cases  are  simply 
of  an  infliimmatory  nature;  and  that,  in  a  majority  of  instances,  tbe  dis- 
ease is  to  be  looked  upon  as  having  a  local  origin,  and  (which  is  of  the 
highest  importance,  in  a  practical  point  of  view)  as  specially  dera  and  in  g 
local  treatment. 

Causes. — ^The  exciting  causes  of  hip  disease  are  usually  of  an  a[>- 
parently  trivial  character,  such  as  slight  blows  or  falls,  sprains,  over- 
exertion in  walking,  or  sitting  on  cold  steps,  or  in  wet  grass. 

Sfjnipfoms, — ^The  symptoms  of  the  affection  vary  in  its  different  »(agf^^ 
three  of  which  are  commonl}^  described  by  surgical  writers.     Hip  disea^^^ 
usually  begins  very  insidiously,  obscure  pains,  which  are  probahly  com  — 
sidered  rheumatic,  and  a  limping  or  shuffling  gait,  often  existing  for  som^^ 
time  before  any  deformity  is  discovered. 

(i.)  Pain  is  felt  in  the  affected  joint  and  in  the  corresponding kner-  -^ 
the  latter  symptom  being  most  marked  in  the  femoral  form  of  the  diacji^*^  -» 
and  apparently  due  to  irritation  of  branches  of  the  anterior  crural  ancr* 
obturator  nerves.  The  pain  in  the  hip  is  constant  in  the  arthritic  form  -^ 
of  a  very  acute  type,  and  accompanied  with  a  feeling  of  tension,  and  witt'^ 
tenderness  above  the  great  trochanter.  It  is  increased  by  motion  or  or — 
ercise,  and  is,  therefore,  worse  in  the  evening,  but  the  "starting*'  pain^ 
caused  by  muscular  spasm  do  not  come  on  until  a  comparatively  lat^^ 
period.  In  the  femoral  and  acetabular  varieties,  the  hip  pain  isof  a  tlnl^ 
gnawing  character,  worse  at  night,  often   intermittent,  and  specially*" 

>  Of  lOO  consecutive  admissions  for  hip  diseaBC  into  the  Chi  Id  TL*n*s  Hospital  J*^ 
this  cily»  61  were  of  boys  and  30  of  girls.     Again,  of  208  cases  f»f  excisifm  forlu^ 
disf^ase  in  which  the  sex  of  the  prttient  w«8  asicertained,  142  were  ia  mftlcti  ^^ 
66  in  females  {Fenna,  Ho»p.  MepvHa^  vol.  ii,,  p.  148). 
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elicited  b}-  striking  on  the  knee  or  heel,  and  thus  pressing  the  joint  sur- 
faces together ;  starting  of  the  limb  is  developed  at  an  early  period.  Of 
course,  as  the  disease  advances,  in  whatever  form  it  may  have  originated, 
the  different  symptoms  become  merged  together,  so  that  these  distinctions 
are  only  available  in  the  earliest  stage  of  the  affection. 

(2.)  Swelling  is  most  marked  in  the  arthritic  variety,  which  may  be 
looked  upon  as  the  acute  form  of  the  disease.  Redness  and  Heat  are 
rarely  observed  in  any  case,  on  account  of  the  deep  situation  of  the  joint. 

(3.)  Deformity. — In  the  first  stage  of  hip  disease,  the  knee  is  slightly 
flexed,  and  the  limb  usually  but  not  always  abducted — this  position 
being  involuntarily  assumed,  as  most  easy  to  the  patient.  Slight  limping 
accompanies  this  stage  of  the  disease.  The  second  stage  is  marked  by 
flattening  of  the  buttock^  the  fold  of  the  nates  on  the  affected  side  be- 
coming almost  if  not  quite  obliterated;  with  this,  there  is  elongation  of 
the  limb^  which  in  the  large  majority  of  cases  is  apparent  merely,  being 
doe  to  a  twist  of  the  pelvis,  though  in  the  arthritic  form  of  the  disease 
there  may  possibly  be  in  some  instances  true  elongation,  from  distension 
of  the  synovial  capsule.  When  in  this  stage  the  patient  stands,  the  whole 
weight  is  borne  by  the  sound  limb,  that  which  is  diseased  being  carried 
forward,  flexed,  and  abducted.  If  now  he  be  placed  in  the  recumbent 
posture,  the  limbs  may  be  brought  to  the  same  level,  the  deformity  ap- 
parently disappearing;  but  by  careful  examination  it  will  be  found  that 

Fig.  282. 


Hip  disease  la  second  stage ;  showiag  flatten- 
ing of  bnttoclc,  with  apparent  elongation. 


Hip  disease  in  third  stage ;  showing  shortening 
and  adduction,  with  obliqaity  of  pelvis.  (From  a 
patient  in  the  Children's  Hospital.) 


the  relative  position  of  the  thigh  and  pelvis  is  the  same  as  in  the  standing 
posture,  the  lumbar  spine  being  unduly  arched,  and  the  pelvis  distorted 
into  an  abnormally  vertical  position.  In  this  stage  there  is  marked 
lameness,  and  it  is  to  this  stage  also  that  the  pain  in  the  knee  particu- 
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larly  belongs.  In  the  acetabular  variety  of  the  disease  there  is  compara- 
tively little  deformity,  while  in  the  femoral^  there  may  be,  as  long  as 
the  patient  is  going  about,  apparent  shortening  (due  to  distortion  of 
the  pelvis),  which,  however  yields  to  apparent  lengthening^  after  a  few 
days'  rest  in  bed.  The  deformity  of  the  third  stage  (between  which  and 
the  second  there  may  be  an  interval  of  comparative  comfort)  consists  in 
adduction  of  the  limb  (Fig.  283),  leading  to  shortening  which  is  greater 
in  appearance  than  in  reality,  with  undue  prominence  of  the  buttock  on 

Fig.  285. 


Perforation  of  the  pelvic  bonei  Iq 
acetabaUr  coxalgia. 


EzcUed  head  and  neck  of  fomar ;  showing  change  in  shape  of 
bone  in  third  stage  of  hip  disease  (see  Fig.  2S3).  (The  specimen 
is  in  the  Mutter  Mnsenm  of  the  College  of  Physicians  of  Phila- 
delphia.) 

the  affected  side,  marked  obliquity  of  the 
pelvis,  and  a  compensatory  double  lateral  cur- 
vature of  the  spine.  The  rima  natium^  which 
in  the  second  stage  inclined  towards  the 
affected  side  (Fig.  282),  is  now  directed  away 
from  it.  The  shortening  of  the  third  stage  of 
hip  disease,  is,  at  the  beginning  of  that  stage, 
merely  apparent;  as  the  malady  progresses,  however,  actual  shortening 
occurs,  from  alteration  in  the  shape  of  the  bones  which  enter  into  the 
formation  of  the  joint  (Fig.  284),  and  in  some  cases,  though  in  fewer 
than  was  formerly  supposed,  from  positive  dislocation  taking  place. 

(4.)  Dislocation  is  chiefly  confined  to  the  femoral  variety  of  the  disease, 
and  its  occurrence  is  often  attended  with  marked  relief  from  pain;  if,  as 
sometimes  happens,  it  takes  place  without  the  previous  formation  of 
abscess,  a  new  socket  may  be  developed  upon  the  dorsum  ilii,  the  aceta- 
bulum becoming  gradually  filled  up  and  obliterated.  In.  the  acetabular 
fonn  of  the  affection  the  cotyloid  cavity  may  become  perforated  (Fig. 
285),  the  head  of  the  femur  perhaps  slipping  through  into  the  cavity  of 
the  pelvis. 

(5.)  Suppuration  may  or  may  not  occur  in  the  arthHtic  form  of  hip 
disease,  but  is  almost  inevitable  in  the  other  varieties.  It  occurs  earlier 
in  the  acetabular^  than  in  XAx^  femoral  form  of  the  affection.  The  spot  at 
which  pointing  occurs  is  often  significant ;  thus  an  abscess  opening  on 
the  outer  part  of  the  thigh,  below  the  trochanter,  indicates  disease  of 
the  caput  femoris,  while  ^abscesses  opening  in  the  pubic  region  denote 
disease  of  the  acetabulum — the  abscess  being  intra-  or  extra-pelvic  ac- 
cording as  it  opens  above  or  below  Poupart's  ligament.  Abscess  opening 
in  the  gluteal  region  may  indicate  either  form  of  the  affection. 

Terminations  of  Hip  Disease — The  arthritic  and  occasionally  the 
other  forms  of  the  disease,  if  submitted  to  judicious  treatment  at  an 
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Pig.  286. 


Deformity  resaltiog  from  doable  hip  di9- 
ease.  (From  a  patient  ander  the  oare  of  Dr. 
Hodge,  in  the  Children's  Hospital.) 


early  period,  may  terminate  favorably,  though  in  many  cases  the  best 
that  can  be  hoped  for,  is  a  cure  by  anchylosis.  Even  if  the  joint  be 
anchylosed,  provided  that  the  limb  have 
been  kept  in  a  straight  position,  the 
result  will  be  quite  satisfactory,  the 
mobility  of  the  pelvis  compensating  in 
a  great  degree  for  the  stiffness  of  the 
joint;  but  unless  precautions  have  been 
taken  with  regard  to  position,  anchy- 
losis with  great  deformity  will  ensue, 
such  distortion  as  is  exhibited  in  the 
accompanying  cut,  being  by  no  means 
unfrequently  met  with.  If  suppuration 
have  occurred,  and  therefore  we  may 
say  as  a  rule  in  cases  of  acetabular  or 
femoral  coxalgia  (particularly  if  fol- 
lowed by  consecutive  dislocation),  the ' 
utmost  that  can  usually  be  attained  by 
conservative  measures  is  recovery  with 
a  shortened,  deformed,  atrophied,  and 
often  useless  limb.  Death  may  occur 
fFom  simple  exhaustion,  diarrhoea,  tuber- 
cnlosis,  amyloid  degeneration,  or  pyfleraia, 
or  from  some  intercurrent  affection 
which  would  have  been  successfully  re- 
sisted but  for  the  constantly  depressing 
influence  of  the  joint  affection. 

Diagnosis, — Hip  disease  may  be  distinguished  from  rheumatism^  by 
observing  the  limitation  of  the  affection  to  one  joint,  and  by  noting  the 
characteristic  deformity.  From  lateral  curvature  of  the  spine  with  neu- 
ralgic tenderness,  it  may  be  distinguished  by  the  pain  being  increased 
by  pressing  together  the  joint  surfaces,  and  by  the  existence  of  painful 
nocturnal  spasms,  while  the  diagnosis  from  antero-posterior  curvature  of 
the  spine,  may  be  made  by  observing  the  mobility  of  the  hip  in  that 
disease,  and  the  different  seat  of  pain — though  if  the  abscess  in  spinal 
disease  point  on  the  outer  side  of  the  thigh,  pressing  on  filaments  of  the 
obturator  nerve,  there  will  be  pain  referred  to  the  knee,  just  as  in  hip 
disease.  Morbus  coxarius  could  only  be  mistaken  for  abscess  external  to 
the  joint,  for  disease  of  the  knee,  or  for  caries  of  the  great  trochanter,  by 
neglect  of  careful  examination.  From  sacro-iliac  disease,  the  diagnosis 
may  be  made  by  observing  thaC  in  that  affection  the  seat  of  greatest 
tenderness  is  different,  that  there  is  no  shortening,  and  no  pain  on 
moving  the  hip  if  the  pelvis  be  fixed,  and  that  the  pelvic  distortion  is 
permanent  and  absolute,  not,  as  in  hip  disease,  temporary  and  relative. 
The  diagnosis  from  separation  of  the  upper  epiphysis  of  the  femur  with 
abscess,  is  diflflcult,  if  not  impossible — a  matter  which,  fortunately,  is  of 
no  practical  moment,  as  excision  would  be  equally  indicated  in  either 
affection. 

Prognosis, — Statistics  are  wanting  to  show  the  mortality  of  hip 
disease,  it  being  but  seldom,  from  the  chronic  nature  of  the  affection, 
that  the  surgeon  has  the  opportunity  of  watching  a  case  to  its  termina- 
tion. My  own  impression  is  very  decided,  that,  when  suppuration  has 
occurred,  the  bones  being  involved,  recovery  without  operation  is  an 
extremely  rare  occurrence :  this  impression  is  confirmed  by  the  results  of 
9  terminated  cases  observed  by  Gibert,  which  gave  8  deaths  and  but  1 
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recovery.  It  is  true  that  hip  disease  does  not  appear  very  frequently  in 
our  mortuary  records,  but  this  is  owing  to  the  fact  that  the  patients  are 
carried  off  b}'  secondary  complications  or  intercurrent  affections,  to  which 
the  death  is  attributed — no  reference  being  made  to  the  chronic  condition, 
without  which  those  affections  would  not  have  occurred,  or  would  not 
have  proved  fatal.  Femoral^  and  still  more  acetabular  coxalgia,  may  be 
therefore  looked  upon  as  extremely  grave  diseases;  the  arthritic  form  of 
the  affection,  however,  offers,  as  already  mentioned,  a  much  more  favor- 
able prognosis. 

Treatment It  is  very  important  that  early  treatment  should  be 

adopted  in  every  case  of  hip  disease,  and  accordingly  a  rigid  examinar 
tion  of  the  case  should  be  instituted  on  the  slightest  suspicion  of  the 
existence  of  this  serious  affection.  During  the  first  stage  of  the  disease, 
the  patient  should  be  put  to  bed,  and  the  joint  kept  in  a  state  of  com- 
plete rest  by  the  adaptation  of  a  suitable  splint.  I  myself  employ  an 
ordinary  long  thigh-splint,  well  padded ;  but  the  surgeon  may  use  with 
equally  good  results  the  carved  splint  of  Dr.  Physick,  or  one  moulded 
from  gutta-percha,  leather,  or  pasteboard,  or  splints  made  from  wire 
gauze,  as  recommended  by  Barwell  and  Bauer,  or  finally  any  of  the 
forms  of  immovable  apparatus  which  were  described  at  page  83.  The 
particular  fbrm  of  splint  used  is  a  matter  of  indifference,  provided  the 
limb  be  kept  in  a  proper  position,  and  the  joint  in  a  state  of  absolute 
rest.  To  relieve  pain,  especially  the  starting  pain  which  is  one  of  the 
most  distressing  symptoms  of  the  affection,  continuous  extension  is  a 
most  valuable  adjuvant  to  rest.  The  ordinary  weight-extension  appa- 
ratus ma}'  be  used,  as  in  cases  of  fractured  thigh,  or  BarwelPs  elastic 
'^  accumulator"  may  be  employed  instead.  The  simple  weight  is  the 
most  convenient  means,  and  is,  according  to  my  experience,  very  efficient. 
I  have  not,  myself,  found  it  necessary  to  resort  to  subcutaneous  division 
of  the  tendons  or  spasmodically  contracted  muscles,  an  operation  which 
has,  however,  been  successfully  employed  by  Bonnet,  Bauer,  Sayre,  and 
other  surgeons.  If  the  affection  have  run  on  to  the  second  sti^,  the 
same  treatment  is  to  be  employed,  together  with  counter-irritation  by 
blisters  or  the  cautery,  applied  to  the  seat  of  greatest  pain,  usually  a 
little  above  and  behind  the  great  trochanter ;  the  general  condition  of 
the  patient  must  at  the  same  time  receive  attention,  the  state  of  the 
digestive  organs  being  looked  to,  and  the  strength  maintained  by  the 
administration  of  food  and  tonics,  esi)ecially  iron  and  cod-liver  oil. 

In  most  cases  of  arthritic  coxalgia,  and  in  some  at  least  of  the  femoral 
variety,  if  the  treatment  above  described  be  early  adopted  and  strictly 
carried  out,  a  marked  improvement  wilf  soon  be  manifested,  the  pain  and 
tenderness  gradually  disappearing,  till  at  length  motion  of  the  joint  is 
no  longer  productive  of  suffering,  and  the  patient  feels  and  considers 
himself  well.  The  time  required  for  this  favorable  evolution  of  events, 
is  of  course  variable,  six  or  eight  weeks  being  probably  a  minimum 
period.  If  now  all  further  treatment  be  neglected,  the  disease  will  in  a 
short  time  almost  inevitably  recur,  and  probably  in  an  aggravated  form; 
and  yet  it  is  very  important  that  the  patient  should  Ife  no  longer  con- 
fined to  bed,  but  should  be  enabled  to  take  exercise  in  the  open  air.  It 
is  in  these  circumstances,  I  think,  that  the  ingenious  forms  of  apparatus 
devised  by  Davis,  Sayre,  Andrews,  Agnew,  Taylor,  and  other  American 
surgeons,  are  particularly  serviceable:  the}-  act  by  keeping  up  extension 
and  counter-extension,  while  the  patient  is  enabled  to  walk  about  and 
lead  a  comparatively  active  life. 


Fig.  287. 
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I>*Tis*«  tplint  applied. 


ssst^-^ 


Sayre'a  app&ratac  applied. 


Agnew*t  apparatu*  for  ooxalgia. 


In  the  third  stage  of  the  disease,  the  treatment  already  advised  is 
Btill  applicable,  extension  being  here  particularly  indicated,  in  order 
to  prevent  or  counteract  the  tendency  to  shortening.  If  abscess  form, 
the  same  plan  may  still  be  continued,  counter-irritation  being,  however, 
now  abandoned  as  useless.  If  the  abscess  originate  within  the  synovial 
capsule^  distending  and  threatening  to  rupture  the  latter,  the  pus  may 
be  evacuated  by  means  of  a  trocar  and  canula,  with  precautions  against 
the  entrance  of  air,  as  advised  by  Dr.  Bauer.  Under  other  circum- 
stances, the  abscess  should,  I  think,  be  treated  on  the  general  principles 
laid  down  at  page  382.  It  is  rarely  possible  to  effect  the  absorption 
of  pus  under  these  circumstances,  but  the  attempt  is  worth  making,  and 
will  occasionally  succeed — as  in  a  case  mentioned  by  Barwell,  and  as 
in  one  under  my  own  care  in  which  absorption  occurred  under  the  in- 
fluence of  dry  cold. 


684  DISEASES    OF   JOINTS. 

After  abscesses  bave  opened  in  cases  of  bip  disease,  leaving  sinuses 
wbicb  lead  down  to  carious  bone,  it  is  still  possible  in  some  instances  to 
obtain  a  cure  by  ancbj'losis,  and,  in  cases  not  admitting  of  operation, 
tbis  is  tbe  best  termination  tbat  can  be  hoped  for.  Little  can  be  done, 
under  these  circumstances,  beyond  keeping  the  limb  straight,  moderately 
extended,  and  with  the  foot  well  supported,  while  the  strength  of  the 
patient  is  maintained  by  appropriate  constitutional  and  hygienic  treat- 
ment. In  many  of  the  cases,  however,  which  reach  this  condition  (at 
least  among  tbe  class  of  children  that  comes  into  our  city  hospitals), 
excision,  or  possiblj'  amputation,  may  afford  a  better  chance  of  life  than 
perseverance  in  expectant  treatment. 

Arthritis  of  the  Saoro-Iliao  Joint  (Saoro-Iliao  Disease). — 

This  aflection,  which  is  extremely  fatal,  is  fortunately  rare,  though  pro- 
bably not  quite  so  rare  as  is  commonly  supposed — being  sometimes  not 
recognized  by  practitioners,  as  indeed  it  has,  until  comparatively  recently, 
been  commonly  ignored  by  systematic  writers.  It  has  been  particularly 
studied  by  Ndlatou  and  Erichsen.  Sacro-iliac  disease  is  an  affection  of 
early  adult  life,  and  usually  begins  with  a  condition  analogous  to,  if  not 
identical  with,  that  form  of  arthritis  which  has  been  called  gelcUinoiuSj 
though,  in  other  instances,  the  bones  appear  to  be  first  affected.  The 
disease  can  seldom  be  traced  to  any  definite  exciting  cause. 

The  Symptoms  consist  of  pain  and  tenderness^  with  swelling  over  the 
line  of  the  sacro-iliac  junction,  the  pain  being  aggravated  by  motion, 
laughing,  coughing,  straining  at  stool,  etc.,  and  accompanied  by  a  pecu- 
liar sensation,  as  if  the  body  was  falling  apart.  Pain  is  elicited  also  by 
'pressing  the  sides  of  the  pelvis  together.  The  patient  is  lame  from  tbe 
beginning '/and,  as  tbe  disease  advances,  becomes  completely  bedridden, 
usually  lying  on  the  unaffected  side.  The  limb  on  the  diseased  side  is 
commonly  extended^  elongated  from  downward  displacement  of  the  os  in- 
nominatum,  tindwasted  from  atrophy  of  its  muscles.  It  is  sometimes  mark- 
edly (edematous  from  obstruction  of  the  iliac  vein.  The  hip  is  deformedj 
from  the  side  of  the  pelvis  being  tilted  forwards  and  rotated  downwards. 
Suppuration  occurs  at  a  rather  late  period  of  the  disease,  abscesses 
pointing,  according  to  Erichsen,  over  the  joint,  in  the  gluteal  or  lumbar 
regions,  within  the  pelvis,  or  in  connection  with  the  rectum.  In  a  case 
which  was  under  my  care  at  the  Episcopal  Hospital,  abscesses  pointed 
in  the  groin,  in  the  gluteal  region,  and  on  the  inside  of  the  thigh. 

The  Diagnosis  of  sacro-iliac  disease  can  usually  be  made  without  mnch 
difiSculty,  the  affection  with  which  it  is  most  likely  to  be  confounded 
being  hip  disease^  the  diagnostic  marks  of  which  have  already  been 
pointed  out.  Disease  of  the  spine  may  be  distinguished,  even  if  there  be 
no  posterior  curvature,  by  the  presence  of  tenderness  in  the  region  of 
the  affected  vertebrse,  and  of  stiffness  of  the  whole  spinal  column,  with 
absence  of  any  elongation  of  the  limb,  or  sign  of  disease  about  the 
sacro-iliac  joint.  Neuralgia  of  the  hip  may  be  distinguished  by  tbe 
diffused  and  superficial  character  of  the  pain,  and  by  the  absence  of  any 
real  displacement  of  the  os  innominatum  ;  while  sciatica  may  be  recog- 
nized by  the  seat  of  pain  being  below  the  sacro-iliac  joint  and  extending 
down  the  limb,  and  by  the  absence  of  elongation  or  other  signs  of 
articular  disease. 

The  Prognosis  of  sacro-iliac  disease  is  always  unfavorable;  Erichsen, 
who  has  devoted  special  attention  to  the  subject,  says  that  he  has  never 
seen  recovery  in  any  case  in  which  the  disease  was  fully  developed,  and 
in  which  suppuration  had  occurred. 
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The  Treatment  consists  in  endeavoring  to  prevent  suppuration,  by 
placing  the  joint  at  rest  by  means  of  a  leather  or  pasteboard  splint, 
moulded  to  embrace  the  pelvis,  hip,  and  thigh,  by  counter-irritation 
in  the  early  stage,  and  by  the  administration  of  cod-liver  oil  and  other 
tonics.  The  patient  should  of  course  stay  in  bed,  and  preferably  in  the 
prone  position.  No  operation  is,  for  obvious  reasons,  admissible  in  this 
grave  affection. 


Rheumatoid  Arthritis. 

Rheumatoid  Arthritis  is  the  name  proposed  by  Dr.  Garrod  for  a  pecu- 
liar form  of  inflammation  of  the  joints,  which  was  described  by  Adams, 
R.  W.  Smith,  and  Canton,  as  Chronic  Rheumatic  Arthritis^  and  which, 
in  the  case  of  the  hip,  is  sometimes  known  as  Morbus  Coxae  Senilis,  The 
pathology  of  this  disease  is  involved  in  much  obscurity;  rheumatoid  ar- 
thritis resembles  both  gout  and  rheumatism,  and  yet  does  not  appear  to 
partake  of  the  naVire  of  either  of  those 
affections.     It  probably  begins  with  hy-  Fig.  290. 

persemia  of  the  synovial  membrane  and 
increased  synovial  secretion,  followed  by 
thickening,  and  sometimes  elongation,  of 
the  ligaments,  gradual  absorption  or  ossi- 
fication of  the  inter-articular  cartilages, 
and  finally  porcelanous  induration  and 
ebumation  of  the  bony  extremities.  Bar- 
well,  however,  believes  that  osteitis  is  the 
primary  condition,  and  that  the  synovial 
change  is  entirely  secondary.  In  the  case 
of  the  hip,  which  is  the  joint  most  com- 
monly affected,  the  round  ligament  disap- 
pears, and  the  head,  of  the  bone  becomes 
irregularly  enlarged,  flattened,  sometimes 
elongated,  and  placed  at  a  right  angle 
with  the  shaft.  The  cervix  femoris  be- 
comes shortened,  apparently  by  intersti- 
tial absorption,  and  is  often  surrounded 
by  vascular  fringe-like  projections  of  the 
synovial  membrane.  The  acetabulum  becomes  enlarged,  and  sometimes 
flattened,  but  in  other  cases  deepened,  so  as  to  surround  the  head  of  the 
femur  as  with  a  cup.  Extensive  stalactitic  bony  outgrowths  often  ap- 
pear about  the  base  of  the  great  trochanter,  and  especially  along  the 
inter-trochanteric  line,  while  similar  osteitic  formations  are  developed  in 
the  ligamentous  and  other  soft  tissues.  On  section,  the  bone  is  found  to 
be  rarefied,  with  an  excess  of  oily  matter — in  a  state,  indeed,  of  osteo- 
porosis with  eburnation.  All  the  joints  of  the  skeleton  may  be  involved, 
bat  those  in  which  the  disease  is  most  commonly  observed,  are  the  arti- 
culations of  the  hip,  shoulder,  and  lower  jaw.  Rheumatoid  arthritis  of 
the  shoulder  is,  according  to  Canton,  the  true  pathological  condition  in 
those  cases  described  by  Soden  and  others  as  displacement  of  the  long 
head  of  the  biceps.  The  joints  on  either  side  are  often  symmetrically 
affected. 

Rheumatoid  arthritis  usually  occurs  in  the  male  sex,  and  in  per- 
sons who  have  passed  the  middle  period  of  life;  when  met  with  at  an 
earlier  age,  the  patients  are  giMMULAniaies ;  the  disease  appears  in 
most  cases  to  result  firom  tMH^HHMid  in  persons  of  debilitated 
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constitution,  the  development  of  the  affection  in  any  particular  joint 
being  sometimes  hastened  by  traumatic  causes. 

Symptoms. — The  disease  begins  with  pain  of  a  rheumatic  character, 
increased,  in  the  case  of  the  hip,  by  standing  or  walking,  and  followed  by 
impaired  power  of  motion,  preventing  the  patient  from  either  standing 
erect,  stooping,  or  sitting  in  the  ordinary  posture.  The  limb  may  at 
first  appear  lengthened,  but  subsequently  becomes  shortened  from  changes 
in  the  shape  of  the  bones,  the  apparent  shortening  being  still  further  in- 
creased by  obliquity  of  the  pelvis.  The  limb  is  somewhat  flexed  and 
everted,  the  buttock  becoming  flattened,  while  the  trochanter  is  unduly 
prominent  and  thickened.  Crackling,  or  grating,  may  be  elicited  by 
rotating  the  limb,  being  evidently  produced  by  the  stalactitic  formations 
already  referred  to,  and  by  the  rubbing  together  of  the  eburnated  sur- 
faces of  bone.  The  muscles  of  the  thigh  waste,  but  those  of  the  calf 
of  the  leg  maintain  their  nutrition ;  the  loss  of  motion  in  the  hip  is  in 
some  degree  compensated  for,  by  increased  mobility  gf  the  lumbar  verte- 
bra. Suppuration  occasionally,  but  very  rarely  occurs,  nor,  according 
to  Barwell,  is  there  any  tendency  to  the  production  of  anchylosis. 

Diag^iosis. — Rheumatoid  arthritis  is  chiefly  interesting  to  the  sur- 
geon in  a  diagnostic  point  of  view,  being  frequently  mistaken  for  frac- 
ture in  the  neighborhood  of  the  affected  articulation.  The  diagnosis 
can  usually  be  made  by  inquiring  into  the  history  of  the  case,  and  by 
observing  that  the  affection  is  not  limited  to  a  single  joint. 

Prognosis. — The  disease  is  very  seldom  fatal,  but,  on  the  other  hand, 
is  extremely  chronic  and  intractable,  and  productive  of  a  great  deal  of 
pain  and  discomfort. 

Treatment. — But  little  can  be  done  in  the  way  of  treatment,  beyond 
the  employment  of  ordinary  hygienic  means  and  the  administration  of 
tonics,  especially  cod-liver  oil,  iron,  and  quinia,  the  affected  joint 
being,  during  the  acute  stage,  kept  at  rest,  and  occasionally  blistered. 
Iodide  of  potassium  may  be  sometimes  used  with  advantage,  as  may  be 
arsenic  and  guaiacum.  R.  W.  Smith  speaks  highly  of  the  latter  drug,  in 
combination  with  sulphur,  rhubarb,  alkalies,  and  aromatics.  Change  of 
air,  and  a  resort  to  various  mineral  springs,  may  be  properly  advised  in 
some  cases.  With  regard  to  motion  of  the  diseased  joints  (in  the  chronic 
stage),  it  may  be  said  that  the  patient  may  take  as  much  exercise  as  can 
be  done  without  inducing  an  aggravation  of  pain.  Erichsen  recom- 
mends, in  the  case  of  the  hip,  external  support  by  means  of  lateral  irons, 
jointed  opposite  the  articulations,  with  a  pelvic  band  and  leather  socket 
for  the  thigh  and  leg.  Excision  of  the  hip  has  been  resorted  to  in  this 
affection,  but  is  not  to  be  recommended ;  the  prospective  benefits  of  the 
operation,  under  these  circumstances,  are  not  sufficient  to  compensate 
for  the  risk  which  would  necessarily  attend  its  performance. 

Anchylosis. 

Frequent  reference  has  been  made  in  the  preceding  pages  to  the  cure 
of  joint-diseases  by  anchylosis^  a  word  which,  as  used  by  surgeons,  is 
equivalent  to  stiff -joint.  Anchylosis^  or  ankylosis  (the  latter  is  etymolo- 
gically  the  more  correct  spelling),  may  be  incomplete  or  complete.  In 
incomplete^  oi  fibrous  anchylosis^  the  stifihess  is  due  to  thickening  of  the 
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Fig.  291. 


j  oint  capsule,  with  the  development  of  bands  of  fibro-cellular  material 
^vrhich  cross  from  one  articular  surface  to  the  other,  and  which  result 
Aom  the  organization  of  inflammatory  lymph,  or  of  the  granulation 
structure  which  in  joint-diseases  replaces  the  synovial  membrane  and 
articular  cartilages.  The  stiffness  of  the  part  is  further  promoted  by 
contraction  and  adhesion  of  the  neighboring  muscles  and  tendons,  the 
latter  being  almost  exclusively  concerned  in  the  production  of  the  so- 
called  false  anchylosis^  which  results  from  mere  disuse.  In  complete  or 
bony  anchylosis  the  joint  may  be  entirely  obliterated,  the  articulating 
surfaces  being  united  throughout  by  bone  {synostosis)^  or  (which  is  pro- 
bably the  more  common  condition)  there  may  be  fibrous  anchylosis, 
with  the  superaddition  of  osseous  arches  or  bands,  which  cross  from  side 
to  side  externally  to  the  joint,  and  which  may  be  new  formations,  of  the 
nature  of  exostoses,  or  may  result  from  the  deposit  of  ossific  matter  in 
ligaments  or  other  pre-existing  soft  structures.  Bony  anchylosis  is 
rarely  met  with  except  as  the  result 
of  traumatic  arthritis,  fibrous  anchy- 
losis being  more  common  in  the  ordi- 
nary forms  of  the  disease,  particularly 
in  patients  of  a  strumous  diathesis. 
It  not  unfrequently  happens,  indeed, 
under  the  latter  circumstances,  that, 
while  more  or  less  perfect  anchylosis 
is  taking  place  in  one.  part  of  a 
joint,  caries  or  necrosis  is  in  exist- 
ence at  another.  In  bony  anchylosis 
there  is  absolutely  no  motion  of  the 
joint,  while  in  the  fibrous  variety 
slight  motion  may  always  be  elicited 
by  careful  examination,  particularly 
if  the  patient  be  in  a  state  of  ansBs- 
thesia. 

Treatment. — The  treatment  of 
anchylosis  varies  according  as  it  is 
complete  or  incomplete^  and  according 
to  the  position  in  which  the  joint  has 
become  stiff. 

1.  Fibrous  Anchylosis  in  a  Good 
Position. — No  treatment  should  be 
adopted  under  these  circumstances 
antU  all  ax:ute  inflammatory  symp- 
tamn  have  subsided;  when  the  dis- 
ease has  become  chronic,  passive  motion  may  be  cautiously  employed, 
being  aided  hy  frictions,  the  salt  douche,  etc.  In  fibrous  anchylosis  of 
the  elbowj  the  patient  may  himself  practise  passive  motion  by  swinging 
a  flat-iron  or  other  weight,  as  advised  at  page  227.  Advantage  is 
occasionally  derived  from  the  use  of  well-padded  splints,  the  angle  of 
which  may  be  varied  by  means  of  a  Stromeyer^s  screw  or  other  similar 
contrivance,  or  from  the  use  of  continuous  extension  by  elastic  bands 
or  by  a  weight.  It  may  be,  in  some  rare  cases,  justifiable  to  attempt 
subcutaneous  division  of  the  restraining  intra-articular  bands,  but  the 
operation  is  not  very  promising,  and  is  necessarily  attended  with  some 
risk. 

2.  Fibrous  Anchylosis  in  a  Bad  Position, — If  the  elbow  be  anchylosed 


Synostoiis  of  hip-Joint. 
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in  an  extended  position,  or  the  sboulder,  knee, or  liip  at  a  right  d^n^^hW 
becomes  important  to  adopt  more  active  treatment,  though  no  o;it!fiitiofl 
should  be  performed  until  acute  symptoms  have  passed  awa5\  Inmwiy 
cases,  it  is  possible  at  once  to  restore  the  limb  to  a  position  in  wlikh 
it  wil!  be  useful,  by  forcibly  flexing  and  ejrtending  the  Jot u^,  and  ihiis 
rupturing  the  intra-articular  adhesions,  while  the  patient  is  iu  a  statf  of 
aniEsthcsia.  In  other  instances,  continuous  extenHion^  by  incaiis  of  clastic 
bands  (Fig.  294)  or  a  weight,  will  be  safer*  and  equally  efficient*  If  ^Mi5^ 
ance  be  made  by  contracted  tendons  iu  the  neighborhood  of  tbe  joints 
these  should  be  subcutaneously  divided,  a  few  days  being  then  allowdw 
elapse  before  the  employment  of  extension.  Any  inflammation  whiel 
follows  these  man^t'uvres  must  be  treated  n|)on  general  principles^  Thij 
deformity  met  with  in  anchylosis  following  arthritis  of  the  knecjo 


Fig.  203. 


Fig.  293. 


Aa«hflo«t«  of  1ineH<>lat  in  poaitlon  of  oTer-exteo»ion. 
(From  R  patient  la  tliu  EplR^ropal  HospUaL) 


Chronic  «rlhriti«   of  k &»>']( 
pmrtiftl  Etiehrlois!«  In  h«d  powiU«>t^  (j 
a  paUaat  In  %h«  EpUeopal  Bm 


usually  consists  in  flexion,  backward  displacement  of  the  tibia  upon  tl*' 
condyles  of  the  femur,  and  outward  rotation  of  the  leg  and  foot.  In  tb^ 
eases,  simple  extension,  even  with  division  of  the  hamstring  tendoa 
not  sufflcient,  tbe  backward  displacement  persisting,  and  rendering 
limb  weak  and  comparatively  useless;  under  such  cir<;ur' 
ingenious  apparatus  of  Mr.  Bigg  (Fig.  205)  may  be  emj 
acts  by  means  of  springs,  drawing  the  head  of  the  tibia  dowuwiAriis 
forwards,  while  the  condyles  of  the  femur  are  at  the  same  time  presie^ 
upwards  and  Ijaekwards.  Anchylosis  of  the  knee  in  a  position  of  crer^ 
erlension  is  extremely  rare;  it  is  well  seen  in  the  accompanying  illastri^ 
tion{Fig.  292),  from  a  patient  under  my  care  in  the  Episcopal  Hotipitti 
The  displacement  in  these  cases  is  an  exaggeration  of  that  which  is  coi^ 

'  The  humerua  has  been  fractured  in  altcmpting  forcibly  to  niplnre  idljeacMJi  ^ 
the  elbow-joint. 
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xsonly  observed,  the  head  of  the  tibia  slipping  entirely  behind  the  femur 
^ind  projecting  in  the  popliteal  space.  In  cases  of  partial  fibrous  anchy- 
losis^ complicated  by  frequently  recurring  inflammation  of  the  joint  (Fig. 
S93),  excision  or  amputation  will  not  unfrequently  be  required. 


Fig.  294. 


Fig.  205. 


arw«U*a  ■pllnt  for  making  contlDuona  extension  in 
'«•  of  anehyloais  of  knee. 


Bigf  *•  apparatas  for  contraction  of  the  knee. 


,^    3.  Bony  Anchylosis  in  a  Qood  Position. — If  a  joint  be  aflfected  with 

^^ny  anchylosis,  and  in  such  a  position  as  to  retain  the  usefulness  of  the 

**Ottb,  prudent  surgery  would  dictate  that  no  operation  should  be  resorted 

"^O;  an  exception  may  be  occasionally  made  in  the  case 'of  the  elhow^ 

"^hich  may  be  in  some  instances  advantageously  excised  under  these 

^rcum  stances. 

4.  Bony  Anchylosis  in  a  Bad  Position. — Various  operations  have  been 
employed  to  remedy  bony  anchylosis  under  these  circumstances. 

Hip, — Dr.  J.  Rhea  Barton,  of  this  cit}',  in  the  year  1826,  treated  a  case 
of  osseous  anchylosis  of  the  hip,  by  sawing  through  the  femur  between 
the  trochanters,  thus  allowing  the  limb  to  be  brought  into  a  straight 
position;  the  patient  recovered,  as  was  anticipated,  with  an  artificial 
Joint,  which  remained  movable  for  several  years.  This  operation  is  often 
said  to  have  consisted  in  the  excision  of  a  wedge-shaped  piece  of  bone, 
but  a  reference  to  tlie  original  account  of  the  case  shows  clearly  that' 
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but  one  section  was  made  with  the  saw.  In  1830,  Dr.  J.  Kearney 
Rodgers,  of  New  York,  improved  upon  Barton's  operation  by  removing 
a  disc  of  bone  from  between  the  trochanters,  the  portion  exsected  being 
half  an  inch  thick  at  its  outer,  and  three-quarters  of  an  inch  thick  at  its 
inner  side ;  the  operation  proved  successful,  the  mobility*  of  the  new  joints 
persisting  after  two  and  a  half  years. 

In  1862,  Dr.  Sayre,  of  New  York,  still  further  improved  upon  Rodgers'^ 
procedure,  by  removing  a  segment  of  bone  from  between  the  trochanters^ 
the  upper  section  being  stfrnicirci/Zar,  with  its  concavity  downwards,  an^ 
the  upper  end  of  the  lower  fragment  being  rounded  off,  so  as  to  imita^^ 
as  closely  as  possible  the  natural  form  of  a  ball-and-socket  joint.    I>*-: 
H.  Leisrink  has  tabulated  twelve  cases,  in  which  one  or  other  of  the*;^^ 
operations  was  resorted  to,"  which,  with  Barton's  original  case,  ai::^^^ 
others  in  the  hands  of  Berend,  Textor,  Warren,  of  Boston,  and  Petei^ 
of  New  York,  give  seventeen  operations,  of  which  seven  are  known  to 
have  proved  fatal — a  mortalit}'  which,  though  large,  is  less  than  has  £b/. 
lowed  excision  of  the  head  of  the  femur  for  anchylosis,  two  out  of  four 
cases  of  the  latter  operation  having  terminated  in  death. 

W.  Adams  has  recently  suggested  a  return  to  Barton's  method,  the 
operation  being,  however,  made  subcutaneous^  and  no  attempt  being  made 
to  secure  a  movable  joint ;  the  operation  thus  modified  has  been  per- 
formed six  times,  once  by  Adams  himself,  twice  by  Jessop,  and  once 
each  by  Jowers,  Jordan,  and  J.  Croft — the  case  of  the  last-named  sur- 
geon, which  was  one  of  fibrous  anchylosis,  being  the  only  one  of  the  six 
which  terminated  unfavorably.  Hence  this  procedure,  though  inferior 
to  Sayre's  as  regards  the  ultimate  result,  when  that  is  successful,  seems 
to  be  less  dangerous  than  any  of  the  other  methods  which  have  been 
proposed,  and  should,  therefore,  be  preferred  in  most  cases,  particularly 
as  the  mobility  of  the  pelvis  compensates  in  a  great  degree  for  the  loss 
of  a  movable  articulation.  Barton's  operation  has  been,  according  to 
Chelius  successfully  employed  (by  Van  Wattman)  in  a  case  of  bony 
anchylosis  of  the  elboiv^  and  a  similar  procedure  might  be  properly  re- 
sorted to,  if  it  should  be  necessary  to  interfere  in  a  like  condition  of  the 
shoulder. 

Knee. — Barwell  recommends  (in  case  of  bony  anchylosis  of  the  knee), 
that  in  persons  under  fourteen  years  of  age,  advantage  should  be  taken 
of  the  fact  that  the  upper  epiphysis  of  the  tibia  is,  at  this  time  of  life, 
not  yet  united  to  the  shaft,  to  straighten  the  limb  by  producing  an 
epiphyseal  fracture — the  upper  truncated  end  of  the  diaphysis  then  rest- 
ing against  the  angular  edge  of  the  epiphyseal  end,  and  the  limb  being 
shortened  by  little  more  than  an  inch.  This  mode  of  treatment  is,  accordh 
ing  to  Barwell,  quite  satisfactory  and  entirely  free  from  risk.  In  a  case 
of  bony  anchylosis  of  the  knee,  in  a  bent  position.  Dr.  J.  Rhea  Barton, 
in  1835,  removed  a  wedge-shaped  piece  of  bone  from  the  front  of  the 
femur,  immediately  above  the  condyles ;  the  portion  of  bone  did  not 
involve  the  entire  thickness  of  the  shaft,  the  posterior  shell  of  bone  whidi 
was  left;  slowly  j'ielding  as  the  limb  was,  subsequently,  gradually  brought 
into  an  almost  straight  line.  The  result  was  entirely  satisfactorjf  the 
thigh  becoming  firmly  united  in  its  new  position.  In  1844,  Dr.  OardoB 
Buck,  of  New  York,  modified  this  procedure  by  exsecting  a  wedge-shai*efl 
mass  embracing  the  entire  thickness  of  the  bone,  and  containing  the  con* 
dyles  of  the  femur,  head  of  the  tibia  and  patella,  performing,  hi  fact,  whit 
has  since  been  called  "excision  in  a  bloclc.^^  In  1853,  the  same  surgeori, 
in  a  case  of  fibrous  anchylosis,  substituted  for  the  removal  of  a  wed^t^ 
shaped  mass,  an  ordinary  excision  of  the  knee-joint,  the  parts  being  sub- 
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qnently  held  together  with  silver  wire.     S.  W.  Gross^  has  collected 

hirtcen  cases  of  Barton's  operation,  to  which  should  be  added  anotlier 

ssfnl)  by  Blackmaa,  of  Ohio,  making  in  all  fourteen  eases  with  two 

lis,  while  one  or  other  of  Biick^s  methods  appears  to  have  been  ein- 

oyed'  thirty-three  times  with  five  dcathg — the  mortality  of  the  former 

er»tiozi  being  thus  about  fourteen,  and  that  of  the  latter  about  fifteen 


'▲  tiftr  method  consists  in  subcutaneously  perforating  the  anchylosed 

in  Tarious  directions  by  means  of  a  suitable  drill  (Fig.  lOH),  the 

unlng  bony  adhesions  being  then  forcibly  ruptured,  and  the  limb 

^ after  a  few  days,  gradually  brought  into  a  straight  position  by  an 

ling  apparatus.     This  operation  appears  to  have  been  first  sng* 

by  Malgaigne,  who  proposed  to  use  a  chisel  and  mallet  (as  has 

>been  done  by  L.  S.  Little),  tijough  Dtetfenlmch  had  previously  sug- 

1  eeparfttian  of  the  united  joint  by  means  of  a  chisel  and  saw — not, 

ow*'vcr,  used  stjbcutaneousl}'.    Brainard,  of  Chicago,  in  1854,  proposed 

llo  Apply  the  drill  to  the  bone  immediateitj  above  the  joints  and  the  first  opera- 

upon  this  plan  was  f>erformed  by  Paneoast,  of  this  city,  in  1859, 

uaard  8ubse(|uentl3'  applied  the  drill  to  the  knee-joint  itself,  and  the 

lion  has  since  been  rejieated  upon  several  occasions  by  Prof.  Gross 

I  Olfa^rs*     Nine  cases,  collected  by  S.  W,  Gross  in  1868,  had  proved 

Illy  successful.     This  procedure   is   certainly  preferable  to  any 

f'tliit  has,  as  yet,  been  proposed,  being  not  only  attended  with  less 

'  i  life,  bat  bavmg  the  great  advantage  of  not  shortening  the  limb 

\  removal  of  any  portion  of  bone. 

Loose  Cartilaoeb  in  Joints* 

The  name  *'  loose  cartilage'*  is  given  to  certain  bodies  which  are  met 
in  joints,  and  which  arc  very  analogous  to  the  rice-like  bodies  de- 
dlml  8^  octrnrring  in  compound  ganglia,  and  in  diseases  of  synovial 
These  loose  cartilages  have, 
ling  to  Rainey,  as  quoted  by  Bar-  Fig.  206. 

distinct  investing  membrane  of 
ellnlar  character,  and  are  found 
tion  to  consist  of  two  layers,  one 
artilaginous  and  the  other  resera- 
hone.     They  appear,  in  most  in- 
to originate  in  a  transforma- 
or  the  villous  or  fringe-like  pro* 
J  of  the  synovial  membrane,  being 
tt  first  attached  by  narrow  pedi- 
lo  the  pariet^s  of  the  joint,  but, 
Qbiequently,  often  becoming  isolated. 
**S  are,  according  to  R.  Adams,  espe- 
%met  with  in  cases  of  rheumatoid 
Wtis,  and  are  most  common  in  the 
^IhoQgh  occasionally  seen  in  other  joints.    TJstially  quite  small  and 
^^»  they  are  sometimea  found  as  large  as  a  chestnut,  and  fiattened 

'  ^  Joum.  of  Mpd.  SeienceB,  April,  tgfiS,  p.  861. 

^^l^^ms  ( ^'     '"  *     ^'       ^  PanV  1809,  p,84)  tabuktiis  thirty 4wo 

y<f  nrtecUi'i  U  eight  appear  to  have  Iktu  ca!*t's  orBar- 

™y»ynitloii,  v;»,.t   r  „..:.,    ,   „ii.^  reallTan  excision  for  arthriti*  ;  lo  the 

rU*™^  nrrnty  throe  nmv  he  mMM  ReTen  additional  cases  coUectf<l  by  Bwaln, 
^  y<>Mitii  opented  on  by  Warren^  of  Boston,  and  by  Muttrr  find  Morion*  of  this 
I  %( Unu  giving,  as  stated  in  Ihe  text,  tbirty-tbree  operations  with  five  deaths. 


Tfochl**  of  hfimrmi:  thnwlny  formAtfOb 
ftjid  conjittctloii  of  loote  cArtllMflDona  bodi«t. 
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or  elongated.  They  may  be  single,  or  may  coexist  in  large  numbers.  _ 
According  to  Teale  and  Paget,  these  bodies  are  in  some  cases  actually  -«^ 
fragments  of  articular  cartilage,  which  are  separated  by  a  slow  process  .4^^ 
of  exfoliation  following  necrosis,  the  result  of  injury. 

Symptoms. — If  closely  attached,  these  bodies  may  give  rise  merelji^^^ 
to  weakness  of  the  joint,  with  a  tendency  to  intra-articular  effusion,  bu»^  ^^^ 
if  floating  or  loose,  they  are  apt  to  be  caught  between  the  opposing  join^^^^at 
surfaces — this  occurrence  causing  intense  pain,  sometimes  accompaniec^^^^ 
with  nausea  or  syncope,  and  the  patient ^ing  unable  to  move  the  joinM^^t 
and  sometimes  falling,  while  rapid  synovial  effusion  Qommonly  supervenes  ~8. 
These  symptoms,  it  will  be  seen,  closely  resemble  those  of  disloaUio'^^n 
of  the  semilunar  cartilages  (see  page  295). 

Treatment. — This  may  be  palliative  or  radical.  ThepcUlicUive  tr 
ment  consists  in  supporting  the  joint  by  means  of  an  elastic  bandage,  1 
as  to  restrain  its  motions,  and  lessen  the  risk  of  the  loose  body  becominir^jg 
caught  between  the  articulating  surfaces.     Hilton  advises  that  the  1o(k    me 
cartilage  should  be  fixed  in  contact  with  the  synovial  membrane,  K=)y 
means  of  adhesive  strips  applied  externally,  when  absorption  of  t  Wbe 
foreign  body  may  often  be  obtained.    The  radical  treatment,  which  cc^s- 
sists  in  removing  the  foreign  body,  either  by  direct  or  by  subcutane(^ 'vis 
incision,  is  attended  with  considerable  risk  to  life,  the  mortality  of  t^lbe 
direct  operation  being,  according  to  H.  Larrey's  statistics,  22,  and      of 
the  subcutaneous  procedure  13  per  cent.     Hence  neither  should  be  evih 
ployed,  unless  the  disease  is  attended  with  so  much  suffering  as  to  ma^Jbc 
interference   absolutely  necessary.     The  direct  operation   consists     in 
making  a  suflSciently  free  incision  over  the  loose  cartilage,  which,    is 
firmly  fixed  between  the  surgeon's  finger  and  thumb,  the  skin  beixig 
drawn  to  one  side  so  as  to  make  a  valvular  opening,  as  recommended 
by  B.  Bell.     The  loose  cartilage  is  then  squeezed  out  through  the  cat, 
which  is  immediatel}'  closed,  while  the  limb  is  kept  at  rest  upon  a  splint. 
An}'  inflammation  which  may  follow  is  to  be  treated  upon  the  principle* 
already  laid  down.     The  subcutaneous  operation,  which,  though  much 
safer,  is  more  diflBcult  and  more  likely  to  result  in  failure,  consists    ^^ 
fixing  the  loose  cartilage*  as  before,  and  dividing  the  sj'novial  membra-^® 
over  it  with  a  long  tenotome  passed  subcutaneously  beneath  the  skia  1 
the  foreign  body  is  then  squeezed  into  the  periarticular  areolar  tissi^^ 
where  it  may  be  left  to  be  absorbed,  or  from  whence  it  may  be  remov^^ 
by  direct  incision,  after  some  days'  interval,  as  advised  by  Qoyrai*"' 
Another  plan,  introduced  by  Square,  of  Plymouth,  is  to  squeeze  -t^^* 
loose  cartilage  into,  but  not  through,  the  subcutaneous  opening  in  'ttm^ 
synovial  membrane,  fixing  the  foreign  body  in  that  position  by  me^^^ 
of  a  compress  and  adhesive  strips.     The  point  at  which  the  incision  J^^ 
to  be  made,  in  the  case  of  the  knee,  which  is  the  joint  usually  affect^^» 
is  to  the  inner  side  of,  and  a  little  below,  the  patella.     If  there  be  motr^ 
than  one  foreign  body,  it  may  be  necessary  to  repeat  the  operation  at  ^ 
subsequent  period. 

Articular  Neuralgia. 
(HysteHcal  Joints.) 

Intense  pain  in  a  joint  may  arise  from  various  causes  unconnected 
with  disease  of  the  articulation  itself.  Thus,  pain  in  the  knee  is,  as  wc 
have  seen,  a  common  accompaniment  of  hip  disease,  and  the  same 
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fymr^otn  may  arise  from  oilier  circumstances,  as  the  pressure  of  a 
utiior  or  au  aneurism.  Oceasionallj^,  however,  intense  neuralgic  pain 
6  felt  in  a  joint,  accompanied  perhaps  with  slight  swelling  and  redness, 
mil  altende<l  with  spasmodic  action,  or  more  often,  rigid  contraction  of 
he  i3tfighlK)ring  muscles,  and  yet  not  dependent  upon  any  perceptible 
yf^oxiic  change.  These  cases  are  chiefl^^  though  not  exclusively,  met 
riili  in  women,  and  usually  in  those  who  jjresent  other  evidences  of 
by*t«ruL  The  credit  of  first  forcibly  directing  the  attention  of  surgeons 
lo  tbe  Inie  nature  of  these  cases,  is  undonbtedly  due  to  the  late  Sir 
B«fq}anitn  C.  Brodie*  Tije  joints  most  often  alfected  are  tlic  knee,  hip, 
and  A&kle^  though  a  similar  condition  is  occasionally  seen  in  the  elbow 
bd  ahoulder. 

Diagnosis. — The  diagnosis  from  arthritis  ma}^  be  made  by  observing 
^Ihc  diffused  and  superficial  character  of  the  pain  and  tenderness,  which 
not  increased  by  pressing  together  the  joint  surfaces  (as  would  be 
case  in  arthritis),  and  are  not  attended  with  the  other  signs  of  in- 
injtDation,and  with  the  constitutional  disturbance,  which  would  l>e  pre- 
r  m  aa  ordinary  case  of  joint-disease.    The  rigid  contraction  will  often 
r,  if  the  patient's  attention  be  suddenly  called  away,  and  if  an 
i^thatic  be  given,  the  motions  of  the  limb  will  be  found  to  be  unim- 


Treatment* — This  consists  in  the  adoption  of  measures  to  improve 
!  of  the  patient's  general  health,  particularly  by  attention  to  the 
Jve  functions,  and  by  the  use  of  tonics  and  antispasmodics,  with 
>  cold  douche  and  frictions  to  the  affected  joint.  If  contraction  exist, 
^Jlmh  may  be  straightened  while  the  patient  is  in  a  state  of  aniesthesiai 
•  be  kept  for  a  few  days  subsequently  upon  a  suitable  splint.  Moral 
ent  is  quite  as  important  as  physical,  and  the  patient  should,  if 
,  be  Induced  to  co-operate  with  the  surgeon  in  the  adoption  of 
us  employed  to  promote  recovery.  In  the  belief  that  the  disease 
lital,  it  is  sometimes  advised  to  work  upon  the  patient's  imagination 
tiding  to  perform  an  operation  for  her  relief;  though  such  a 
_^lliay  occasionally  succeed,  I  believe  the  surgeon  will  do  better, 
Tend^  by  dealing  perfectly  honestly  with  his  patient,  and  avoiding 
ike  appearance  of  deception*  It  is  almost  needless  to  say  that 
^  heroic  measures  as  amputation  or  excision,  or  even  the  application 
L^^  actual  cautery,  would  be  totally  unjustifiable  in  the  cases  under 
^^^rmtioD« 

f 


CHAPTER   XXXII- 

EXCISIONS. 
EzasioN  IN  General. 


hopenitton  of  resection,  in  cases  of  eomponnd  fracture  and  dis- 
■V  to  have  been  known  to  the  ancients,  but  subsequently 
«iii       ^       r^otten,  until  revived  in  the  first  half  of  the  last  century 
;  Cooper,  of  Bungay,  who  removed  the  lower  ends  of  both  tibia  and 
88 
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fibula  for  compound  dislocation  of  the  ankle.  The  first  excision  for 
disease  of  a  joints  appears  to  have  been  that  performed  by  Filkin,  of 
Norwich,  in  1762,  in  a  case  of  arthritis  of  the  knee.  The  history  of  the 
introduction  of  the  operation  of  excision  into  the  practice  of  surgery,  is 
a  subject  of  much  interest,  but  cannot  be  entered  upon  within  the  limits 
of  this  work ;  the  reader  is  respectfully  referred,  for  information  upon  this 
matter,  to  the  able  monograph  of  O.  Heyfelder,  and  to  that  of  Hodges, 
of  Boston.  The  applicability  of  excision  to  the  various  traumaiic  lesions 
of  bones  and  joints,  and  to  deformity  resulting  from  anchylosis,  has 
already  been  considered  in  previous  chapters  (see  pp.  164,  211, 689);  and 
I  shall  therefore,  in  the  following  pages,  confine  myself  to  a  description 
of  the  operative  procedure  in  the  different  regions  of  the  body,  and  to  a 
consideration  of  the  applicability  of  excision  to  diseases  of  bones  and 
Joints,  especially  to  caries  and  arthritis. 

Indioations  for,  and  Contra-indioations  to,  Exoision  in  Gene- 
ral.— 1.  Excision  is  indicated  (!)  in  case  a  bone  or  joint  is  so  exten- 
sively diseased  that  its  removal  is  imperative;  here  the  question  is  be- 
tween amputation  and  excision,  and  the  latter  operation  should  always 
be  preferred,  provided  that  the  circumstances  of  the  particular  case  admit 
of  a  choice. 

(2)  Excision  is  sometimes  justifiable,  where  the  amount  of  disease  is 
not  sufficient  to  warrant  amputation,  and  yet  where  the  time  which  would 
be  required  for  a  spontaneous  cure  would  be  so  long  as  to  render  opera- 
tive interference  proper,  or  where  the  utility  of  the  limb  would  be  less 
after  a  spontaneous  cure  than  it  would  be  after  removal  of  the  joint ;  as 
in  the  elbow,  where  a  cure  by  anchylosis  would  be  particularly  unde- 
sirable. 

2.  Excision  t>,  on  the  other  hand^  contra-indicated  by  (1)  the  extent  of 
diseased  bone  being  so  great  that  its  removal  would  render  the  limb  an 
encumbrance,  and  less  useful  than  a  well-formed  stump;  this  is  particu- 
larly the  case  in  the  lower  extremity,  but  in  the  arm,  provided  that  the 
hand  be  preserved,  ver3'  considerable  portions  of  bone  may  often  be 
properly  removed. 

(2)  Excision  should  not  as  a  rule  be  practised  in  cases  of  actUe  disease^ 
experience  showing  that  amputation  is  under  such  circumstances  better 
tolerated.  Hence,  if  operative  interference  be  necessary  to  preserve  life, 
in  a  case  of  acute  bone  or  joint  disease,  amputation  will  usually  be  in- 
dicated: excision  of  the  shaft  of  a  bone  may,  however,  be  occasionally 
proper  in  cases  of  acute  necrosis  from  subperiosteal  abscess  (see  page 
665). 

(3)  If  the  soft  tissues  around  a  diseased  bone  or  joint  be  extensively 
diseased, infiltrated  with  lowly  organized  lymph,  and  riddled  with  sinuses, 
the  result  of  an  excision  is  less  apt  to  be  satisfactory  than  under  op- 
posite circumstances,  though  the  operation  is  not  absolutely  contra- 
indicated  by  such  a  condition. 

(4)  Either  extreme  of  life  is  considered  unfavorable  to  excision,  on 
account  of  the  long  period  required  for  recovery  after  the  operation,  and, 
in  the  case  of  early  childhood,  on  account  of  the  risk  of  interfering  with 
the  growth  of  the  limb,  which  is  chiefly  dependent  upon  the  integrity  of 
the  epiphyseal  cartilages.  Boeckel,  of  Strasburg,  however,  from  an  exami- 
nation of  over  twenty  cases  of  arrested  developmeiit,  concludes  that 
the  shortening  is  less  due  to  injury  of  the  epiph3'seal  cartilages  than  to 
disuse  of  the  limb  owing  to  pain  or  to  muscular  atrophy — causes  which 
would  be  equally  active  if  excision  were  not  performed. 
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(5)  A  bad  state  of  the  general  health,  particularly  if  dependent  upon 
organic  visceral  disease,  as  of  the  lungs,  liver,  or  kidney,  must  always  be 
considered  a  contra-indication  to  excision.  The  long  confinement  which 
usually  follows  the  operation,  with  perhaps  long-continued  and  ex- 
hausting suppuration,  will  seriously  complicate  the  chances  of  recovery 
in  such  a  case.  Hence,  if  any  operation  at  all  be  required  in  a  patient  * 
suffering  from  advanced  phthisis,  or  from  Bright's  disease,  amputation 
will  usually  be  the  preferable  procedure. 

From  the  above  remarks,  it  will  be  seen  that,  while  excision  is,  in  suit- 
able cases,  an  admirable  and  truly  conservative  operation,  and  in  every 
way  superior  to  amputation,  jet  it  is,  after  all,  only  applicable  in  selected 
cases ;  hence  it  is  obviously  unfair  to  attempt,  as  has  been  sometimes 
done,  to  prove  that  excision  is  a  less  fatal  operation  than  amputation,  by 
a  comparison  of  the  statistical  results  of  the  two  procedures — one  being 
habitually  reserved  for  favorable  cases,  while  the  other  is  indiscriminately 
applied  to  all  the  remainder:  greatly  as  I  admire  the  operation  of  ex- 
cision, I  cannot  but  believe  that,  caeteris  paribus^  it  is,  in  every  region  of 
the  body,  at  least  as  fatal  as  the  corresponding  amputation. 

Process  of  Repair  after  Excision. — The  growth  of  the  long 
bones  in  thickness  is  accomplished  by  means  of  the  periosteum,  and  in 
length  by  means  of  the  epiphyseal  cartilages.  Hence,  in  excising  por- 
tions of  the  shafts  of  bones,  it  is  of  the  utmost  importance  to  preserve 
the  periosteum,  by  the  osteo-genetic  power  of  which  it  may  be  hoped  that 
the  excised  portion  will  be  reproduced:  another  advantage  of  subperios- 
teal excision,  is  that,  by  preserving  the  membrane  in  question,  the  attach- 
ments of  the  various  muscles  are  not  disturbed.  If  the  periosteum  can- 
not be  preserved — and  this  can  rarely  be  done  in  excisions  of  the  short 
bones^  as  of  the  calcaneum — repair  is  effected  by  the  wound  filling  with 
granulations,  which  are  subsequently  transformed  into  a  dense,  fibrous, 
cicatricial  mass.  In  excisions  of  the  joints  (particularly  among  patients 
who  have  not  attained  their  full  height),  it  is  important  not  to  remove 
the  entire  epiphysis,  nor  even  encroach  upon  the  epiphyseal  line ;  for,  if 
this  be  done,  the  subsequent  growth  of  the  limb  will  be  deficient.  This 
is  especially  important  in  the  case  of  the  knee^  the  lower  epiphysis  of  the 
femur  and  the  upper  of  the  tibia  being  chiefly  concerned  in  the  growth 
of  the  lower  extremity.  An  attempt  should,  as  a  rule,  be  made  to  pre- 
serve the  periosteum,  in  articular  resections,  particularly  when,  as  in  the 
case  of  the  shoulder,  elbow,  or  hip,  a  movable  joint  is  desired — the  effect 
of  retaining  the  periosteum  in  these  cases  being,  as  shown  by  Oilier,  to 
improve  the  shape  of  the  new  articulating  surfaces,  which  measurably 
approach  the  form  of  those  which  were  removed ;  in  the  knee,  where  the 
great  object  is  to  obtain  firm  bony  union,  the  subperiosteal  character  of 
the  operation  is  not  so  essential,  though  still  desirable,  as  tending  to 
diminish  the  amount  of  consecutive  shortening. 

Operation  of  Excision  in  General. — The  knives  ordinarily 
required  for  the  operation  of  excision,  are  scalpels  and  straight  bistou- 
ries, which  should  be  pretty  thick  at  the  back,  and  set  in  strong  handles; 
a  strong  probe-pointed  knife,  with  a  limited  cutting  edge,  will  also  be 
found  useful  for  clearing  the  soft  parts  from  the  bones  in  the  deeper  por- 
tions of  the  wound.  Bone  forceps  of  various  sizes  and  shapes  will  be 
the  required,  the  most  important  being  a  pair  of  strong  cutting  pliers,  and 
lion-jawed  forceps  designed  by  Fergusson  (Fig.  29t).   Gouges  and  gouge- 
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forceps  will  also  be  found  useful  for  dealing  with  carious  bone.    The  saw 
which  I  prefer,  in  most  cases,  is  that  designed  by  Butcher,  of  Dublin, 


Fig.  297. 


FergnHon^s  lion-Jawed  forceps. 


which  has  the  great  merit  of  allowing  the  blade  to  be  fixed  at  any  angle, 
or  even  completely  reversed,  so  as  to  cut  from  below  upwards,  and  thus 

Fig.  298, 


Fig.  299. 


preserve  the  soft  parts  from  injury.    In  certain  cases  (as  in  excisions  oi 
the  hip),  the  chain  saw  is  more  convenient  than  any  other  instrument. 

If  an  ordinary  saw  be  employed,  a  spatula 
or  retractor  must  be  slipped  beneath  the 
bone,  in  order  to  guard  the  soft  parts ;  a 
good  instrument  for  the  purpose  is  the 
"resection  sound"  of  Blandin,  or  the 
probe-pointed  grooved  retractor  described 
by  Dr.  D.  Prince,  of  Jacksonville,  Illinois; 
or,  which  in  some  cases  will  prove  as 
satisfactory,  an  ordinary  broad  lithotomy 
staff  grooved  on  the  back^hich  may  be 
readily  slipped  around  the  Done  and  then 
turned  with  its  convexity  upwards.  An- 
other instrument  which  I  have  found 
of  value,  is  the  knife-bladed  forceps  of 
Mr.  Butcher  (Fig.  300).  This  cuts  like 
a  pair  of  scissors,  and  is  very  efficient  in 
removing  the  thickened  and  degenerated 
s3'noviRl  tissues,  which,  if  allowed  to 
remain,  are  apt  to  slough  and  impede  the 
progress  of  cure. 

The  particular  operative  procedures  required  for  excisions  in  TaziOM 
regions  of  the  body,  differ  of  course  according  to  the  parte  |fi  " 
removed;  it  may  be  stated,  however,  in  general  terms,  that  the  < 
incisions  should  be  sufficiently  free,  and  as  much  as  possible  in  f ' 


Chain  saw. 
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)  lion  of  themnseular  intcrspftces,  so  as  to  avoid  unnecessarydestrnction  of 
tissue.  The  incisions  shoDld,  if  practicable,  include  am*  sinuses  that  may 
be  present,  and  should  be  made  so  as  to  avoid  iojury  to  the  principal  ves- 

Fig.  300. 


Butcbor'i  koiro-bUdod  furcepa  for  exclaiuus, 

sek  and  nerves.  The  periosteum  should  be  preserved,  if  possible,  and  the 

aisouni  of  bone  removed  should  be  aa  small  as  may  be  consistent  with 

tiie  thorough  ertlrpation  of  the  diseased  structure.    It  is  a  good  plan  in 

excising  joints,  to  remove  but  a  thin  layer  with  the  saw,  and  tljen  to  attack 

toy  necrosed  or  carious  spots  with  the  gouge  or  trepliiue.     The  cpipby- 

•tal  line  should  never  be  encroached  upon  in  children,  and,  even  in  adults, 

i^  im  important  not  to  lay  open  the  medullary  cana!.     Care  must  be 

tiken  oot   to  mistake   bone  which   is   merely  inflamed   aud   softened 

(m^    '  i),  for  that  which  is  carious,  nor  bone  thickened  and  rough- 

^'  iilammation,  for  that  which  is  necrosed*     The  skin  and  other 

•^ft  liasues,  no  matter  how  much  altered  in  appearance,  should  be  as  a 

'^^^    preserved  entire — the  flaps,  though  at  first  redundant,  ultimately 

^'^^Hkliig  and  resuming  their  natural  condition.     The  degenerated  syno- 

Y^   lining  of  the  joint  may,  however,  be  advantageously  cut  away  with 

[  «•  koif^bladed  forceps.   All  bleeding  should  be  cheeked,  by  ligature  or 

[^"•^ririse,  before  the  wound  is  closed,  as  it  is  very  important  that  when 

I  Joe  limb  is  once  adjusted,  it  should  not  be  disturbed  for  several  days. 

dreasings  should  be  light  and  simple,  and  precautions  must  be 

^t»ted  to  secure  free  drainage,  by  the  arrangement  of  the  incisions, 

l>jr  the  use  of  Chassaignac's  tubes,  etc.     Concentrated  food,  with 

^ic*«  and  stimulants,  will  usually  be  required  in  pretty  large  quantities 

■o«^r)f^  convale8c<?nce. 

^*'^inally,  although  the  case  should  not  progress  as  favorably  as  maybe 
J,  the  surgeon  must  not  hastily  conclude  that  the  operation  has 
,  and  that  amputation  is  necessary ;    even  if  caries  or  necrosis 
i  recur  in  the  sawn  bony  extremities,  a  re-excision  may  often  be 
ded  with  a  satisfactory  result. 


Special  Exctsioxs. 

^^sapula. — Excision  of  the  scapula,  complete  or  partial,  may  be  re- 
*'?***^  for  various  causes,  as  caries,  necrosis,  tumors,  and  some  forma 
7f    .  ^-  -    though  in  traumatic  cases  it  ts  often  necessary  to  remove  the 
r  extremity  as  well  (8€©  page  119).     The  operation  may  be 
t  crucial  incision,  or,  which  is  probably  better  in  most  cases, 
i  incision,  as  recommended  by  Syme,  the  transverse  branch 
-Ut  running  from  the  acromion  to  the  posterior  edge  of  the  bone, 
*  other  pa^«?ing  downwards,  at  a  right  angle  from  the  centre  of 
operation  be  for  iumor^  the  incisions  should  be  merely 
^     being  dissected  off  without  cutting  into  the  growth^ 
i  may,  probably,  be  very  vascular.    It  is  advised  by  Fergusson  and 
to  liberate  the  posterior  border  of  the  scapula  fi^rst,  and  then 
iaferior,  turning  up  the  bone  from  below  upwards  as  the  operation 
la.     By  this  plan  the  subscapular  artery  can  be  controlled   by 
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the  finger  before  division,  and  the  risk  of  hemorrhage  is  thas  consider- 
abl}'  lessened.  The  subclayian  artery  should  be  compressed  by  an  assist- 
ant throughout  the  whole  procedure.  In  cases  of  malignant  disease^  the 
whole  scapula  should  be  excised,  but  under  other  circumstances  a  partial 
operation  may  suffice,  there  being  certainly  an  advantage  in  retaining 
the  head  of  the  bone,  acromion,  and  coracoid,  when  there  is  no  reason 
for  their  removal.  The  clavicle  should  not  be  interfered  with  unless 
itself  diseased.  After  the  operation,  the  arm  should  be  supported  in  a 
sling,  and  an  axillary'  pad  may  be  sometimes  advantageously  employed 
for  a  few  days. 

The  history  and  statistics  of  this  operation  have  been  particularly 
investigated  by  Dr.  Stephen  Rogers,*  of  New  York,  from  whose  valuable 
paper  the  following  facts  are  mainly  derived.  The  first  surgeon  who 
extirpated  the  scapula  was  Gumming,  who,  in  1808,  successfully  re- 
moved this  bone,  together  with  the  upper  extremity,  for  gunshot  injury. 
Liston,  in  1819,  excised  a  large  portion — about  three-fourths — of  the 
scapula  for  cancer,  the  patient  dying  a  3'ear  later  from  a  recurrence  of 
the  disease.  The  first  case  in  which  the  entire  scapula  was  removed, 
the  arm  being  preserved,  was  that  of  Langenbeck,  who,  in  1855,  excised 
the  whole  scapula,  with  three  inches  of  the  clavicle.  Since  then,  complete 
excision  of  the  scapula,  with  or  without  interference  with  the  clavicle 
and  head  of  the  humerus  (the  arm  being  preserved),  has  been  done  by 
Syme  (twice),  Heyfelder,  Jones,  Hammer,  Schuh,  Michaux,  Hamilton, 
Rogers,  Pollock,  and  Steele — the  twelve  cases  giving  eight  recoveries  and 
four  deaths ;  while  of  eight  similar  operations  (subsequent  to  previous 
amputation  at  the  shoulder),  by  Crosby,  Mussey,  Rigaud,  Fergusson, 
Buck,  Langenbeck,  Busch,  and  Krakowizer,  six  recovered  and  two  died. 
Total  is  thus  quite  as  successful  as  partial  excision,  30  terminated  cases 
of  the  latter  operation,  collected  by  Rogers,  having  given  16  recoveries 
and  14  deaths.  The  patient  in  one  case  died  during  the  operation,  while 
in  another  (fatal)  case  the  operation  was  abandoned  unfinished. 

Clavicle  and  Ribs. — The  clavicle  may  require  partial  or,  in  rare 
instances,  complete  excision,  on  account  of  caries,  necrosis,  tumor,  or 
compound  fracture.  The  inner  extremity  of  the  bone  may  also  require 
resection,  if  it  be  so  displaced  as  to  produce  dangerous  compression  of 
the  oesophagus  or  trachea.  In  cases  of  necrosis,  the  operation  may  be 
made  subperiosteal,  and  presents  no  particular  difficulties,  a  simple 
incision  following  the  course  of  the  bone  being  sufficient  for  the  pur- 
pose. In  cases  of  tumor,  the  operation  is  both  difficult  and  dangerous, 
the  principal  risks  being  from  hemorrhage  and  the  entrance  of  air  into  the 
veins.  The  entire  clavicle  has  been  extirpated  about  a  dozen  times,  and 
of  eleven  terminated  cases  which  are  on  record,  only  three  proved  fatal 

Portions  of  the  ribs  have  been  frequently  excised,  in  cases  of  caries, 
necrosis,  compound  fracture,  wound  of  an  intercostal  artery,  etc.  The 
operation  is  not  particularly  difficult,  but,  except  in  case  of  necrosis, 
when  the  periosteum  can  be  detached,  is  attended  with  considerable 
risk  of  injury  to  the  pleura  or  even  the  peritoneuA.  Thirty-seven  cases 
mentioned  by  Heyfelder  gave  eight  deaths. 

Shoulder-joint. — Excision  of  the  scapulo-humcral  articulation,  or 
of  the  head  of  the  humerus,  may  be  required  in  cases  of  arthritis,  caries 
or  necrosis,  compound  fracture  or  dislocation,  or  non-maliguant  tumor. 

*  Am.  Joum.  of  Med.  Sciences,  Oct.  1868,  and  N.  Y.  Med.  Journal,  Jan.  1869. 
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Fig.  801. 


ExcUlon  of  shoulder-Joiat ;  loa* 
gituUioal  incision. 


For  malignant  disease  the  operation  would  be  manifestly  improper,  as 
exposing  tiie  patient  to  an  almost  inevitable  recurrence  of  the  affection. 
The  operation  may  be  conveniently  performed  by  making  a  single  longi- 
tudinal incision,  beginning  somewhat  to  the  outside  of  the  coracoid 
process,  and  carried  downwards  and  slightly 
outwards — passing  between  the  fibres  of  the 
deltoid  muscle,  in  the  line  of  the  bicipital 
groove,  for  about  five  inches.  The  long  head 
of  the  biceps  being  held  to  one  side,  the  cap- 
sule is  divided,  and  the  tuberosities  of  the 
humerus  freed  by  the  use  of  the  probe-pointed 
knife,  when  the  head  of  the  bone  ma}'  be  thrust 
through  the  wound  and  removed  with  a  chain 
saw,  or,  in  young  children,  with  strong  cutting 
forceps.  If  the  glenoid  cavity  be  diseased,  it 
may  then  be  attacked  with  the  gouge-forceps, 
or  may,  if  necessary,  be  exposed  for  the  ap- 
plication of  the  saw  by  a  transverse  cut,  as 
directed  for  excision  of  the  scapula.  Hemor- 
rhage having  been  arrested,  the  wound  may 
be  closed  with  a  few  points  of  suture,  a  space 
being  left  for  drainage  (and  perhaps  a  tube 
introduced),  and  the  arm  then  supported  with 
a  sling  and  axillary  pad.  In  some  cases,  as 
of  tumor,  the  longitudinal  incision  may  not 
sufiSce  to  give  access  to  the  part,  and  the  surgeon  may  then  raise  a  flap 
by  means  of  a  V-shaped  cut,  or  one  in  the  form  of  a  T  ,  Ti  or  U?  as 
may  be  thought  most  convenient.  These  all  have  the  common  disad- 
vantage" of  involving  a  transverse  division  of  the  fibres  of  the  deltoid, 
and  of  therefore  protracting  the  healing  process,  as  well  as  of  entailing 
subsequent  weakness  of  the  limb. 

The  first  excision  of  the  head  of  the  humerus  for  disease^  appears  to 
have  been  performed  by  Bent,  of  New  Castle  (England),  in  1771,  while 
the  first  complete  excision  of  the  shoulder-joint  was  performed  by  the 
elder  Moreau,  in  1786.  The  operation  is  quite  a  successful  one,  consider- 
ing its  magnitude,  169  cases  of  excision  for  all  causes  having  given, 
according  to  Heyfelder,  but  30  deaths,  a  mortality  of  less  than  18  per 
cent.  If  excisions  for  disease  alone  be  considered,  the  statistics  show 
a  still  more  favorable  result,  50  cases  tabulated  by  Hodges  giving  42 
recoveries,  and  but  8  deaths.  The  preserved  arm  is  known  to  have  been 
useful  in  more  than  three-fourths  of  the  successful  cases.  The  risk  which 
Attends  this  procedure,  therefore,  is  so  moderate  as  to  render  shoulder- 
joint  excision  one  of  the  most  satisfactorj'  of  surgical  operations. 

Humerus. — Excision  of  the  shaft  of  humerus  may  be  occasionally 
required  in  cases  of  compound  fracture,  especially  as  the  result  of  gun- 
shot injury  (see  page  167),  or  may  sometimes  be  necessary  in  cases  of 
caries  or  necrosis.  Resection  is  also  not  unfrequently  called  for  in  the 
treatment  of  ununited  fracture,  and  when  performed  with  the  precautions 
recommended  b}'^  Oilier,  of  Lyons,  and  by  Bigelow,  of  Boston,  is  quite 
a  successful  procedure  (see  page  236).  The  operation  consists  in  making 
a  single  longitudinal  incision  on  the  outer  side  of  the  arm,  between  the 
muscular  interspaces,  and,  after  carefully  dividing  and  stripping  off  the 
periosteum  (which  should  always  be  preserved),  removing  as  great  an 
extent  of  bone  as  may  be  thought  necessary  with  a  chain  saw;  the 
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resected  bony  extremities  should  then  be  approximated  and  held  together 
by  means  of  a  strong  metallic  suture,  and  the  limb  placed  at  rest  on  a 
suitable  splint. 

Elboi97-Joint. — Excision  of  this  articulation  may  be  reqaired  for 
chronic  disease  of  the  Joint,  for  bony  anchylosis,  or  for  compound  frac- 

Fig.803. 


Pig.  808. 


Bzdied  extremlUei  of  hnmeras  and  aln*.  (From  a  ipedmen  in  the  nnMiun  of  the  EpiMopal  HoapItaL) 

ture  or  luxation.    The  lower  end  of  the  humerus  was  resected  by  Wain- 
man  (in  1758  or  1759),  and  by  Tyre,  while  the  olecranon  and  upper  pari 

of   the  ulna  were    removed  by 
Fig.  804.  Justamond,  in  1775,  but  the  first 

complete  excision  of  the  elbow- 
joint  was  performed  by  the  elder 
Moreau,  in  1794,  in  a  case  of 
chronic  disease  of  the  articula- 
tion. The  operation  may  be  con- 
veniently done  by  means  of  s 
single  longitudinal  incision,  be- 
ginning two  inches  above  the 
olecranon  and  carried  about  three 
inches  below  it,  the  line  of  the  in^ 
cision  being  parallel  to  the  coarse 
of  the  ulnar  nerve,  and  a  few  lines 
to  its  radial  side.  The  only  point  requiring  special  attention  in  this 
procedure  is  to  avoid  injuring  the  ulnar  nerve,  which  must  be  carefully 
dissected  from  its  position  l^hind  the  inner  condyle  (the  edge  of  the 
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knife  being  kept  close  to  the  bone),  and  then  held  out  of  the  way  with 
a  blunt  hook  or  spatula.  The  back  of  the  articulation  being  thus  ex- 
posed, the  olecranon  should  be  cleared  and  cut  off  with  strong  cutting 
pliers.  In  order  to  preserve  the  function  of  the  triceps  muscle,  Spence 
divides  its  tendon  by  an  inverted  /y-shaped  incision,  while  Maunder  takes 
care  not  to  cut  the  tendinous  fibres  which  are  inserted  into  the  fascia  of 
the  forearm.  The  joint  being  forcibly  flexed,  and  the  forearm  thrust 
backwards,  the  lateral  ligaments  may  now  be  carefully  divided  with  the 
probe-pointed  knife.  The  operation  is  completed  by  removing  the  con- 
dyles and  the  articulating  surfaces  of  the  radius  and  ulna,  with  Butcher's 
saw.  The  tubercle  of  the  radius  should,  if  healthy,  be  left  undisturbedy 
80  as  to  preserve  the  attachment  of  the  biceps  tendon.  Some  surgeons 
employ  a  transverse  incision  in  addition  to  that  which  has  been  de- 
scribed, making  a  wound  of  this  form  J- ,  while  others  (as  Mr*  Butcher, 
and  the  late  Mr.  Syme)  add  also  a  second  longitudinal  incision  on  the 
outside  of  the  joint — H,  thus  forming  two  rectangular  flaps.  The  simple 
longitudinal  incision  is,  however,  perfectly  satisfactory  in  the  majority 
of  cases,  and  is  better  adapted  for  rapid  healing  than  either  of  the 
others,  having  no  tendency  to  gape.  As  soon  as  the  bleeding  has  been 
checked,  the  wound  should  be  lightly  dressed,  and  the  limb  laid  upon  a 
pillow,  or  well-padded  splint,  in  a  nearly  straight  position ;  after  a  week 
or  two,  when  consolidation  has  begun,  an  obtuse-angled  splint  may  be 
employed,  and  this  angle  thenceforward  occasionally  varied,  so  as  to 
prevent  the  occurrence  of  anchylosis. 

The  results  of  elbow-joint  excision,  when  performed  for  chronic  joint- 
disease,  are  commonly  very  satisfactory,  Erichsen  having  lost  but  one 
case  out  of  18,  and  Bickersteth 

2  out  of  19.      Heyfelder    and  Fig.  805. 

Boeckel  have  tabulated  145  cases 
of  this  operation  (for  disease), 
with  but  20  deaths  and  7  conse- 
cutive amputations,  giving  thus 
a  mortality  of  13.8  per  cent. 
Hodges 's  tables  embrace  119 
cases,with  15  deaths  and  15  subse- 
quent amputations,  giving  thus  a 

mortality  of  12.6  per  cent.,  or,  if  Arm  after  excision  of  elbow-Jolnt. 

two  deaths  after  amputation  be 

counted,  14.3  per  cent.  With  regard  to  the  condition  of  the  limb  after 
excision,  the  statistical  results  are  equally  satisfactory :  thus,  according 
to  Hodges,  11  out  of  89  patients  who  recovered  had  useful  arms,  while 
in  94  out  of  118  successful  cases  tabulated  by  Heyfelder  and  Boeckel, 
the  patients  could  make  good  use  of  their  preserved  limbs.  Partial 
excieion  of  the  elbow-joint  appears  to  be  a  less  successful  operation  than 
total  excision,  which  should  therefore  be  preferred,  even  though  all  the 
articular  extremities  be  not  diseased.  Twenty-one  cases  of  partial  ex- 
cision embraced  in  Hodges's  tables,  gave  five  deaths,  three  subsequent 
amputations,  and  only  nine  recoveries  with  a  useful  limb. 

Radius  and  Ulna. — Dr.  Compton,  of  New  Orleans,  in  1853,  excised 
the  whole  ulna  and  greater  part  of  the  radius,  while  the  whole  radius 
has  been  excised  by  Carnochan  of  New  York,  and  the  whole  ulna  by  the 
same  surgeon,  and  by  Jones,  of  Jersey.  Erichsen  in  one  case  excised 
the  elbow-joint,  together  with  the  greater  portion  of  the  radius,  while 
Williamson  made  a  still  more  extensive  resection,  embracing  the  elbow- 
joint  and  the  entire  ulna.    The  result  in  all  of  these  cases  appears  to 
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Jiave  been  satisfactory,  the  patients  recovering  with  useful  lirabs.  rarhal 
f-excisiona  of  one  or  botli  bones  have  been  frequently  performcti,  md 
usually  with  very  good  results.  The  operation  consists  in  making i 
longitudinal  incision  on  the  back  of  the  forearm,  in  the  line  of  tliel>ow 
to  be  resectiHJ,  the  periosteum  being  If  possible  preserved,  and  the  I 
divided  with  chain  saw  or  cutting  pliers. 

Wrist* — Tlie  lower  extremity  of  the  radius  was  excised  by  Coopcr,or 
Bungay,  in  175^,  but  complete  excision  of  the  wrist-joint  seems  to  hate 
been  first  performed  by  the  elder  Moreau,  in  1794.     The  articulation  m»r 
be  excised  by  means  of  one  or  two  longitudinal  incisions,  on  the  dorsum 
of  the  wrist,  the  carpal  bones  being  removed  piecemeal,  or  by  ~ 
operation  J  which  is  thns  performed:  A  radial  incision  begins  a) 
middle  of  the  dorsal  aspect  of  the  radius,  on  a  level  with  the  8t?I< 
process,  and  passes  downwards  and  outwards  towards  the  inner  side 
tUe  metacarpo-phalangeal  articulation  of  the  thumb,  but,  on  rea<'biDg 

line  of  the  radial  border  of  the  rod 
Fig.  800.  carpal   bone  of  the  index  finger 

verges  at  an  obtuse  angle  (Fig.  M)i 
and  passes  downwards  longitudim 
for  half  the  length  of  that  hone; 
vlnar    incision     begins    two   inches 
above  the  end  of  the  ulna  and  im^l^ 
d lately  in  front  of  that  bone,  pws« 
downwards  l>etween  the  flexor  c; 
ulnaris  and  the  ulna,  and  terraiual 
at  I  lie  middle  of  the  palmar  aspect 
the  fifth  metacarpah     The  only 
dons  necessarily  divided  by  this 
tUod  are  the  extensors  of  the  w 
The  trapezium  is  to  be  separated  from 
the  rest  of  the  carpus  by  cutting  wiih^ 
the  bone  forceps   before  the  ulwril 
cision  is  made,  but  is  not  to  be 
moved  till  a  later  stage  of  the  o] 
tion  ;  similarl}'   the  pisiform  boue 
to  be  separated  and  left  attachetl 
the   flexor   carpi   ulnaris,  while  H 
hook  of  the   unciform  bone  is  aI^ 
severed  and  left  attached  to  the  onfl^^H 
kr  ligament.    The  tendons  being  tM^^ 
raised   both   before   and   bebincl  il»» 
wrist,  the  anterior  ligaments  of  \^ 
joint  may  be  divided,  and  the  cutling 
pliers   introduced   first   between  l^ 
carpus   and   radius,  and    afterwards    between    the    carpus   and  roi 
carpus.     Its  connections  being  thus  divided,  the  whole  carpus  (ex 
the  trapezium  and  pisiform)  may  be  pulled  out  with  a  pair  of  itrwg 
forceps.     The  articulating  extremities  of  the  radius  and  ulna  can  now* 
made  to  protrude  through  the  ulnar  incision,  and  can  be  retrenched 
much  as  may  be  thought  desirable,  the  ulna  being  sawn  obliquely  so  as  to 
relaiu  its  styloid  process  and  thus  lessen  the  tendency  to  subsequeol 
displacement.     Tlie  articulating  ends  of  the  metacarpal  bones  are 
protruded  and  excised,  and  the  operation  completed  by  dis&ecting  out 
trapezium,  aud  by  removing  the  articulating  surface  of  the  thumb, 
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as  much  of  the  pisiform  and  hook-like  process  of  the  unciform  as  may 
be  found  necessary.  A  portion  of  the  ulnar  wound  is  left  unclosed  for 
drainage,  and  the  hand  is  kept  during  the  after-treatment  upon  a  splint 
fitted  with  cork  supports  for  the  palm  and  thumb,  as  seen  in  Fig.  307. 

The  statistics  of  wrist-joint  excision  are  not  very  favorable,  thirty-one 
terminated  cases  tabulated  by  Hodges  giving  six  deaths,  eight  subse- 
quent amputations,  and  only  fourteen  really  good  results.  By  the  recent 
introduction  of  Lister's  method  of  operation,  the  chances  of  success 

Fig.  807. 


Hand  after  excision  of  wrist,  laid  on  splint. 

seem,  however,  to  have  been  considerably  improved,  though  the  mor- 
tality remains  about  the  same — twelve  terminated  cases  reported  by 
Prof.  Lister  in  1865,  giving  ten  satisfactory  recoveries  and  two  deaths. 

Hand. — The  metacarpal  bones  or  metacarpo-phalangeal joints  maybe 
excised  by  simple  longitudinal  incisions  on  the  back  of  the  hand,  the 
extensor  tendons  being  held  to  one  side,  and  the  bone  sections  made 
with  strong  cutting  pliers.  A  similar  procedure  is  required  for  excision 
of  the  inter-phalangeal  joints^  except  that  in  this  case  the  articulation 
should  be  approached  from  the  side. 

Hip. — Excision  of  the  hip-joint  may  be  required  in  cases  of  injury 
(especially  from  gunshot  wound),  of  hip  disease^  and  possibly  of  necrosis^ 
though,  in  cases  of  the  latter  affection,  it  would  usually  be  proper  to  wait 
for  the  spontaneous  separation  of  the  femoral  epiphysis,  which  could 
then  be  extracted  with  comparatively  little  risk.  Hip-joint  excision  has 
likewise  been  performed  for  malignant  disease^  for  anchylosis j  and  for 
rheumatoid  arthritis^  but  is  not,  in  my  opinion,  a  suitable  operation  in 
any  of  those  conditions.  Excision  of  the  hip-joint  was  suggested  by 
Charles  White,  of  Manchester,  in  1769,  but  was  first  practised  by  An- 
thony White,  of  London,  in  1822.  The  first  operation  in  this  country 
was  performed  by  Bigelow,  of  Boston,  in  1852.  A  simple  longitudinal 
incision  on  the  outside  of  the  limb  will  usually  give  ready  access  to  the 
joint,  but  may  be  supplemented,  if  necessary,  by  a  transverse  cut  form- 
ing a  !-».  The  incision  which  I  myself  prefer,  is  that  recommended  by 
O.  Heyfelder,  which  begins  a  little  above  and  behind  the  great  tro- 
chanter, towards  which  it  passes  in  the  line  of  the  fibres  of  the  gluteus 
maximus,  and  then,  curving  around  and  behind  the  trochanter,  passes 
downwards  and  slightly  backwards,  ending  on  the  linea  aspera  between 
the  insertions  of  the  gluteus  and  vastus  externus  (Fig.  308).  This 
incision  forms  two  irregular  flaps,  the  loosening  of  which  affords  abun- 
dant room  for  the  subsequent  steps  of  the  operation,  while  no  muscular 
fibres  are  divided  transversely.  If  spontaneous  dislocation  has  occurred, 
the  head  of  the  bone  may  ba^^^ce  protruded  through  the  wound|  ^ 
but  under  other  circumstan 
mentous  structures  caut 


erseiy.    li  spontaneous  aisiocation  nas  occurreQf 
Bay  ba^^nce  protruded  through  thewound|^^^ 
tan<Mrf^^'iliale  must  be  opened,  and  the  ^^M^^H 
ntkM^^  \  with  the  probe-pointed  loM^^^P 
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The  femur  may  be  divided  with  the  chain  saw  (or  in  young  children mtl 
cutting  pliers)  immediately  below  the  great  trochanter,  it  being  tlttji 
advisable  to  remove  this  portion  of  bone,  even  if  not  diseased,  as  it  lij 
apt  to  become  so  subsequently,  and  to  interfere  with  union  by  protrm 
through  the  wound.  The  acetabulnm  should  then  be  carefully  examll 
if  healthy,  it  may  be  left  uniouchedt  Init  if  carious  or  necrosed,  it  sboi 
be  freely  dealt  with,  loose  pieces  being  extracted,  and  any  part  tbati 
diseased  but  not  loose,  removed  with  the  gouge-forceps,  treplijce^  ( 


Fig.  308. 


Fig.  m. 


A  6.  Llii»oriiieiBloiifi}r«xeLiiiO]a.cif  blp'Jolut,  (After 
H*ji;ild«r.} 


Hcftdftod  tieekof  fem a r^  removed  bfe 
(From  %  tiwcljaoii  in  |L«  muMiui  oUbc  I 
Ho<pltAi.) 

Hej^'s  saw.  It  was  formei 
taught  that  interference  with 
acetalmlum  was  unjustifiable, 
til  at  extensive  disease  of  the . 
vis  therefore  forbade  the  hojwof 
successful  excision ;  itisnow,how- 
ever,  well  established,  through  tli* 
labors  of  Hancock,  Erichsen.ift^l 
others,  that  the  acetabular  fonn 
of  the  disease  is  almost  eqiii 
amenable  to  operative  treat 
as  the  femoral,  and  the  entire  bony  floor  of  the  acetabulum,  and  even 
portions  of  tlie  ischium  and  pubis,  have,  accordingly,  been  safely  remo^ 
There  is,  as  shown  by  Hancock,  no  risk  of  opening  the  cavity  of  the 
pelvis  Ln  these  operations,  for  its  inner  wall,  composed  of  fascifc  Rfli 
muscles  which  are  thickened  and  inflltrated  with  lymph,  forms  an 
ual  barrier  to  prevent  the  possibility  of  such  an  occurrence^ 

The  after-treatment  of  hip-joint  excision  is  very  simple :  free 
must  be  secured  for  the  wound,  which  should  be  lightly  dressed- 
patient  being  kept  in  bed,  with  the  limb  sUghtl}''  abducted,  so  as  to  p^ 
vent  any  tendency  to  projection  of  the  sawn  extremity  of  the  fei 
Moderate  extension  may  be  made  b}^  means  of  a  weight,  while  thelioil 
kept  in  place  by  the  apposition  of  sand-bags.     As  soon  as  the  woiv 
sufficiently  consolidated^  the  patient  shonld  be  allowed  to  get  about 
crutches,  or  with  a  well-fitting  Davis's,  or  Sayre's  splint,  or  with 
devised  by  Andrews,  of  Chicago,  which  acts  by  supporting  the  perineiifl 
upon  a  crutch-piece  extending  down  the  limb  and  riveted  to  the  hi 


fonn 
otmH 

ifthn 

ssed— ^^ 

)pre- 


HIP-JOINT. 


605 


the  shoe.  Re-excision  has  been  occasionally  practised  with  advantage, 
while  amputation^  subsequent  to  excision,  has  resulted  favorably  in  three 
out  of  six  cases  in  which  it  has  been  done. 

Elaborate  statistics  of  hip-joint  excision  have  been  published  by  Fock, 
Sayre,  Heyfelder,  Hodges,  Eulenberg,  Qood,  Leisrink,  Lyster,  and 
others,  the  largest  number  of  cases  yet  tabulated  being,  I  believe, 
embraced  in  a  paper  contributed  by  myself  to  the  second  volume  of  the 
Pennsylvania  Hospital  Reports.  To  the  242  cases  there  collected,  I 
have  been  enabled  to  add  56  from  the  tables  of  Dr.  R.  Good,*  which  con- 
tain many  French  and  recent  English  cases ;  46  from  the  tables  of  Dr. 
H.  Leisrink'  (containing  principally  German  cases) ;  7  from  the  last 
edition  of  Mr.  Erichsen^s  Surgery ;  8  from  Dr.  Cheever's  paper  in  the 
Medical  and  Surgical  Report  of  the  Boston  City  Hospital;  and  17  from 
the  excellent  report  of  Dr.  H.  Lyster,  in  the  Transactions  of  the  Michigan 
State  Medical  Society  for  1870.  This  gives  a  total  of  376  cases,  of  which 
the  results  are  known  in  all  but  49.  The  total  number  of  recoveries  is 
164,  and  of  deaths  163,  giving  the  large  mortality  of  almost  50  per  cent. 
of  terminated  cases. 

The  following  tables  exhibit,  in  a  form  easy  for  reference,  the  statistics 
of  the  operation,  as  performed  at  different  periods  of  life,  and  the  com- 
parative results,  according  as  the  acetabulum  was  or  was  not  interfered 
with,  or,  in  other  words,  of  complete  as  compared  with  partial  excision. 

Results  of  Hip^oint  Excision  at  Different  Ages. 


Total. 

Recovered. 

Died. 

1^1 

MORTALITT  Pn  CBJTT. 

Aas. 

Of  termi- 
nated caves. 

Of  whole  No. 
uf  cases. 

Under  5  years 

Between  5  and  10  years. . . 
*'     10    **    15    *' 
"     15    »'    20     '' 
"     20    "    30    " 

Over  80  years 

Age  not  stated 

22 
115 
97 
41 
37 
18 
46 

11 
68 
47 
16 
U 
2 
14 

10 
34 
36 
24 
23 
15 
21 

1 

18 

14 

1 

3 

1 

11 

47.62 
35.05 
43.37 
60.00 
67.65 
88.24 
60.00 

45.45 
29.57 
36.91 
58.54 
62.16 
88.38 
45.65 

Aggregate 

376 

164 

163 

49 

49.85 

43.35 

Comparative  Results  of  Complete  and  Partial  Excision. 


Total. 

RecoTered. 

Died. 

Result 
nndeter- 
mined. 

MOBTALITT  PBK  CBirr. 

POBM  Of  EXCIBIOH. 

Of  terml- 
nated  cases. 

Of  whole  No. 
of  cases. 

Complete  excision 

Partial            **       

Form  not  stated 

133 

48 

195 

65 
25 

74 

68 
22 
83 

10 

1 
38 

47.15 
46.81 
52.87 

43.61 
45.88 
42.56 

Aggregate 

376 

164 

163 

49            49.85 

43.35 

'  De  la  Resection  Coxo-femorale  pour  Carie ;  Th^se.     Paris,  1869. 
<  Archly  f&r  Klinisclie  Chirurgie  (Langenbeck),  xii.  band,  1  heft,  B.  184.    Berlin, 
1870. 


9S^  EXCISIONS, 

Wit!)  regard  to  the  nlihhf  of  (he  limb  after  excision  of  the  hip-joinl, 
it  ma}'  he  said  in  general  terms  that  a  favorable  result  will  be  secured  in 

two*tbirds  of  the  iostances  of  recovery,! 
Fig.  310,  the  limb  being  reported  as  tiaeful  inc 

hundred  and  ten  out  of  the  aboTc  i 
hundred  and  sixtj-four  successful  cju 
From  the  first  of  the  preceding  tables il 
is  seen  that  the  most  favorable  age  for  tk' 
operation  is  from  five  to  ten  years^  tbe 
mortality  increasing  after  puberty^ and tn 
adult  life  being  so  large  as  to  be  alm^ 
prohibitory.  Even  at  the  most  favorabk 
period^  the  death-rate  is  more  than  oneil^ 
tliree,  the  operation  being  thus  as  oft 
followed  by  death  as  ligation  of  thethi' 
part  of  the  subclavian  or  of  the  exteroil 
iliac,  and  almost  as  often  as  amputation  »t 
the  shoulder,  for  all  ages.  The  second 
table  shows  that  complete  is,  upon  tbe 
whole,  quite  as  successful  as  partial n^ 
fiion — more  so  if  those  operations  are  oon» 
sidered  as  partial,  in  which  this  point  li 
not  definitely  stated — and  that  hence f  ~ 
acetabulum  should  be  freely  gouged, in i 
case  in  which  it  is  found  to  be  dt# 

The  results  of  hip-joint  excision,  Hi 
therefore  be  seen,  are  not  very  brilliantii 
one  out  of  three  d3'ing  under  the 
favorable  circumstances,  and  but  twoc 
of  seven  recovering  with  useful  Hi 
Ought  we,  then,  to  abandon  the  operatioi 
I  answer,  certainly  not.  The  question] 
not  so  much,  what  does  excision  promise?  as,  does  any  other  motlei 
treatment  promise  as  well?  What,  in  fact,  can  the  opponents  of  h? 
joint  excision  offer  instead?  The  operation  is  indeed  such  a  grave  one, 
that  I  have  never  felt  that  it  was  justifiable  to  resort  to  it,  in  aiiyc  "~ 
in  which  it  was  not  evident  that  life  would  be  endangered  by  persistia 
in  expectant  measures.  But  in  cases  of  hip  disease  in  which  sup[>or 
has  occurred,  there  usually,  sooner  or  later,  comes  a  time  when  theon! 
alternatives  are  excision,  amputation,  or  a  prolonged  and  painful  illn 
terminated  by  death.  These  cases  very  rarely — ^in  the  class  of  patlei 
which  we  see  in  hospital  practice  we  might  say  almost  never — r 
nnder  expectant  treatment^  they  are  carried  from  one  hospital  to  anotb< 
and  at  last  die  worn  out  by  an p2)u ration  or  visceral  disease,  or  ire 
carried  off  from  a  life  of  pain  and  weariness  by  some  intercurrent  aflbclion. 
Ko  one,  probabl}-,  at  the  present  day,  would  think  of  ampulaiimj^  in  afij 
case  of  hip  disease  to  which  excision  was  at  all  applicable ;  and,  iiide<A 
apart  from  the  mutilation  necessarily  entailed,  the  chances  of  life  il^ 
little  better  after  removal  of  the  limb  tlian  after  excision — foarout<i^ 
eight  cases  amputated  for  hip  disease  having  terminated  fatally;  sotltft 
eTcimon  is,  in  a  good  many  instances,  tlie  surgeon^s  onl}*  available  rfr 
source,  and,  as  such,  should  be  employed  without  hesitation.  In  tliii_ 
respect,  excision  of  the  hip-joint  differs  from  that  of  any  other  arti< 
lation  of  the  body,  and,  as  justly  remarked  by  Mr,  Holmes,  **ia  cai 


HeRiiU  of  h!|>-Joltit  oxclpfan.    (From  a 


KNEE-JOINT. 


607 


which  show  a  decided  tendency  to  get  worse,  we  may  pretty  confidently 
reckon  all  the  recoveries  after  the  operation  as  a  clear  gain." 

Cases  of  Primary  Amputation  at  the  Hip^ointfor  Hip  Disease. 


No. 

Resalt. 

Sargeon. 

Date. 

Reference. 

1 
2 
8 
4 
5 
6 

Died 

Died,  18  days. 
Died,  3  mos.. 
Recovered... 
Died,  2  mos.. 
Recovered.. . 
Recovered... 
Recovered . . . 

Henry  Thompson. 
William  Kerr.... 

Baffos 

W.  J.  Duffee 

Secourgeon .. 

Allen 

1778 
1812 
1840 
1861 
1862 
1865 
1866 

Dr.  John  Thomson,  Report  on  Belgian 

Hospitals,  Edinburgh,  1816,  p.  264. 
Med.  and  Philosoph.  Commentaries, 

vol.  vi.,  p.  837. 
Richerand,  Nosographie  Chirurgicale, 

t.  iv.,  p.  518. 
Am.  Journ.  of  Med.  Sci.,  July,  1857, 

p.  283,  and  July,  1866,  p.  22. 
Jamain  et  Wahu,  Annuaire,  1862,  p. 

221, 
Trans.  Penna.  State  Med.  Society,  3d 

s..  Part  II.  (1862),  p.  209. 
St.  George's  Hospital  Reports,  vol.  i., 

p.  147. 
JLondon  Hospital  Reports,  vol.  iii.,  p. 

214,  and  vol.  iv.,  p.  518. 

7 

H.  Lee 

8 

Curling 

Knee-Joint. — Excision  of  the  knee-joint  may  be  required  in  cases 
of  chronic  disease  of  that  articulation,  and  may  be  occasionally  justi- 
fiable in  cases  of  com  pound 

fracture  or  dislocation,  or  Figs.  311, 312. 

of  angular  anchylosis.  This 
operation  appears  to  have 
been  first  performed  by  Fil- 
kin,  of  Norwich,  in  1762 
(the  case  terminating  in 
recovery),  and  was  again 
successfully  done  by  Park, 
in  1781.  So  little  favor, 
however,  did  the  procedure 
meet  with  in  the  eyes  of 
surgeons  generally,  that 
thirty  years  ago  it  had  been 
performed  in  all  but  twenty 
times.  Revived  by  Textor, 
in  Germany,  and  by  Fergus- 
son,  in  England  (the  last- 
named  surgeon  operating 
for  the  first  time  in  1850), 
it  has  since  been  resorted 
to  so  frequently,  that  its 
statistics  are  now  more  ex- 
tensive than  those  of  any 
other  excision. 

The    operation    may  be 
performed  in  several  ways, 
the  methods  most  deserv- 
ing attention  being  by  the  H,  the  U,  and  the  simple  transverse  incision. 
The  H  incision  was  first  ep^ytd  by  Moreau,  and  consists  "*        '       ' 
ndinal  incisions,  OM.  CMl|gsiB|ide  of  the  joint,  with  ^  " 


Extremities  of  femur  and  tibia  removed  by  excision  of  knee- 
joint.  (From  a  specimen  lu  the  maseam  of  the  Episcopal  tloe- 
pital.) 
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passing  iiumediatelj  below  the  patella.     The  lateral  incisions  slioiildbe 
placed  far  back,  so  as  to  give  ready  access  to  the  fetnorai  condyles^ani 
to  insure  free  drainage  subsequently,     Tbis  method,  which  is  preferred 
by  Butcher,  greatly  facilitates  the  subsequent  steps  of  the  operation^ 
but  has  the  disadvantage  of  making  an  unnecessarily  large  wound* 

The  U,  fiorseahoe^  or  itemilunar  ineinion  was  first  practised  bj  M*o» 
ken^ie,  and  is  probably  that  now  generally  preferred  by  surgeons*  Tto 

method  consists  in  raising  an 
Fig.  313.  anterior    flap   containing  te 

patella,  the  base  of  tbi  flr* 
reaching  to  above  the  c 
as  seen  in  Fig.  313*  lU  x §* 
mentum  patella;  is  divided  ii 
the  first  incision,  when,  die 
crucial  and  lateral  ligamenti 
being  cut,  the  articnlaliflg  ex- 
tremity of  the  femur  can  be 
readily  excised  with  a  Butch- 
er's  saw.  The  limb  being  Ika 
dexed  and  forcibly  thrual  up- 
wards, the  extremity  of  the 
tibia  can  be  made  to  protrude, 
and  may  be  removed  with  the 
same  instrument. 

The  simple  transvene  !■- 
ciswn  across  the  front  of  tk 
joint,  was  suggested  by  Farf:* 
but  appears  to  have  been  firsts 
employed  by  TexLor,  Keoj[»e, 
of  Exeter,  and  Fergusson.  It 
makes  a  smaller  wound  than  either  of  the  other  methods,  and  is  prefer- 
able when  the  thickening  of  parts  is  not  so  great  as  to  require  a  mort 
extensive  exposure.  It  is  to  be  observed,  however,  that  an  incision 
which  is  transverse  to  the  axis  of  the  tibia,  when  tlie  limb  is  flexed  loa 
right  angle  (as  it  frecjiienil}^  is  in  these  cases),  will,  when  the  excision  ii 
completed  and  the  limb  extended,  form  an  obliquely  curved  wound^with 
its  convexity  downwards,  so  that  this  is  in  many  cases  really  a  flap* 
operation.  The  incision  should  reach  on  either  side  to  the  posteriorcdgc 
of  the  base  of  the  condyles  (so  as  to  secure  drainage),  and  should  at  iit 
centre  come  far  enough  forward  to  pass  below  the  patella,  which  is  tamed 
upwards  in  the  flap  thus  formed. 

In   sawing   through   the   articulating  extremity  of  the  femur,  tbfl 
natural  obliquity  of  this  bone  should  be  borne  in  mind,  and  the  sedion 
made  in  a  line  parallel  to  that  of  the  free  surface  of  the  condyle- 
is  neglected,  and  the  section  made  transverse  to  the  axis  of  th< 
the  limb  after  adjustment  will  be  found  to  be  markedl^^  bowed  outwar^U 
It  should  also  be  remembered  that  the  situation  of  the  epiphyseal  line, U 
BOmewhat  higher  on  the  anterior,  than  on  the  posterior  surface  of  the 
thigh-bone — ^so  that  it  may  be  given  as  a  safe  rule,  that  the  section  of  tbe 
condyles  should  be  in  a  plane  which^  as  regards  the  axis  0/  the/emur^ii 
oblique  from  behind  foriv a r da ^  from  beloic  upxvard^^  and  from  tri/Ain 
outwards.     The  section  of  the  tibia  should  be  in  a  plane  transverse  t4) 
tbe  long  axis  of  the  bone,  with  a  slight  antero-posterior  obliquity  so  fti 
to  correspond  with  that  of  tbe  section  of  the  condyles.     The  epiphyseal 
cartilage  of  the  tibia  is  less  important  for  growth  thao  that  of  the  femnrf 
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and  need  not  therefore  be  so  scrupulously  respected.  The  patella  should 
be  dissected  out,  whether  it  be  or  be  not  diseased ;  it  is  shown  by  P^ni^res^s 
researches  that,  while  its  excision  diminishes  the  risk  of  death  by  nearly 
one-third,  its  retention  more  than  doubles  the  probability  of  subsequent 
amputation  becoming  necessary.  The  bone  sections  being  made,  and  the 
patella  removed,  the  operation  is  completed  by  clipping  away  with  scis- 
sors curved  on  the  flat,  or  with  Butcher's  knife-bladed  forceps,  all  the 
fungous  and  degenerated  synovial  lining  of  the  joint,  taking  care,  how- 
ever, not  to  sacrifice  the  posterior  ligament,  which  serves  a  useful  pur- 
pose in  preventing  displacement,  and  in  protecting  the  important  struc- 
tures in  the  popliteal  space. 

The  limb  should  be  dressed  while  the  patient  is  yet  in  a  state  of 
anaesthesia:  for  this  purpose,  the  leg  is  brought  into  the  extended  posi- 
tion, the  bone  sections  accurately  adjusted,  and  the  whole  limb  securely 
fixed  upon  the  splint  on  which  it  is  to  be  kept.  It  may  occasionally 
happen  that  the  limb  cannot  be  brought  into  the  straight  position  by  the 
applicationof  any  justifiable  amount  of  force:  under  such  circumstances 
the  hamstring  tendons  may  be  carefully  divided,  this  procedure,  though 
in  itself  undesirable,  being  preferable  to  the  removal  of  an  additional 
segment  of  bone.  The  chief  difllculty  to  be  contended  with,  during  the 
after-treatment,  is  to  prevent  the  anterior  projection  of  the  cut  extremity 
of  the  femur,  and  hence,  the  surgeon  may^  if  he  think  proper,  fix  the 
bones  in  apposition  by  means  of  a  strong  metallic  suture,  as  originally 
employed  by  Gurdon  Buck,  of  New  York,  and  since  resorted  to  by  many 
other  surgeons.  In  most  instances,  however,  this  will  not,  I  think,  be 
found  necessary,  particularly  if  the  bone  sections  be  made,  as  above 
recommended,  in  a  plane  slightly  oblique  from  behind  forwards  and  from 
below  upwards — a  suggestion  which  appears  to  have  originated  with 
Billroth,  and  which  is  readily  carried  out  with  the  aid  of  Butcher's  saw. 

The  best  splint  for  the  after-treatment  of  knee-joint  excision  is,  I  think, 
that  known  as  Price's  (Fig.  314),  though  excellent  cures  may  be  doubt- 
less obtained  with  Butcher's  box  splint,  or,  as  recommended  by  Watson, 

Fig,  314. 


i 


Price's  apparatus  for  after-trc»tment  in  excision  of  the  knee. 

of  Edinburgh,  with  a  posterior  moulded  splint  and  an  anterior  wire  rod 
to  enable  the  limb  to  be  suspended.  The  essential  points  to  be  secured 
are  absolute  immobility  of  the  limb^  and  ready  access  to  the  wound; 
hence,  in  default  of  other  apparatus,  an  ordinary  bracketed  posterior 
wooden  splint  (Fig.  315),  with  a  movable  foot-piece  and  a  slide,  will 
prave  satisfactory,  the  splbt  being,  of  course,  well  padded,  and  the 
thi*^b,  leg,  and  foot  firmly  fijced  with  bandages  or  broad  strips  of  adhe- 
sive plaster.  Any  tendency  to  anterior  projection  of  the  femur  may  be 
counteracted,  as  advised  by  Butcherjby  using  in  addition  a  short  anterior 
iplint,  while  the  risk  of  outward  bowing  may  be  prevented  by  using  an 
hmai  splint,  or  a  metal  spring  mid  truss^pad,  as  ingeniously  suggested 
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Pft«1c4rd*i  liraeketcd  ffpHnt  for  excUioo  of  ko««-Jolt»t  (modified). 

by  SwaiB.  Tbe  object  being  to  obtain  firm  bony  union,  the  spHnlsliwW 
be  removed  as  selduin  as  possible,  and  the  first  application  should  8uflice» 
if  jiossiblc,  for  at  least  a  fortnight. 

The  tttatistica  of  excision  of  the  knee-joint  have  been  investigated bj 
a  number  of  writers,  and  elaborate  tables  have  been  published  bf 
Butcher,  Heyfclder,  Hodges,  and  many  others.  The  most  recent  ^ 
searches  upon  this  subject  are  those  of  L.  P<?ni^res,'  who  has  anJjTci 

Fig.  818. 


£xd«loii  of  koec-Jolnt  for  rceurTenl  ftrthrltiiwith  purtUI  aDcbyloeU  in  bad  p<i*li>OD. 
to  the  Epiicopal  DoaplUl.) 


(Treoll^^ 


>AisM 


nearly  600  operations,  of  which  no  less  than  431  were  for  chronic  c       ^ 
of  the  articulation.     These  431  cases  gave  300  recoveries  and  131  dcail»^- 
a  total  mortality  therefore  of  30-4  percent.     The  following  ublef^ 
exhibit  the  results  more  in  detail : — 


Recovered  witliiuit  further  operation     . 

*'        Willi  iisofnl  limljs  .... 

Rp -excised  (of  which  <J  recovered  and  4  died) 
Anipiitaled  *^iibBeqni'iitl j  (47  recovered  aad  14  died) 
Died  aOer  tirsl  excision" 


247  Of  57.3  per  0 
10(J<irm5 

10  or  13 

Gl  or  H.2 
nSor2«J 


Death -rate  of  cases  in  whicli  no  further  operalion  was  performed 
1  Bes  Iv^sectiins  du  Geaou.   Paris,  1869. 
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It  is  thus  seen  that,  while  a  re-excision  is,  as  might  be  anticipated, 
more  fatal  than  the  first  operation,  consecutive  amputation  is  attended 
with  comparatively  little  risk,  less  indeed  than  thigh  amputatipn  for 
disease  in  general. 

The  following  table  shows  in  a  very  satisfactory  manner  the  mortality 
of  knee-joint  excision  at  different  ages :  it  is  corrected  from  that  given 
by  P^ni^res,  which  contains  a  number  of  misprints. 

Result  of  Knee-joint  Excision  at  Different  Ages. 


Age. 

Total. 

i    Recoyered. 

Died. 

Mortalitj  per  cent. 

1  to   5  years 

18 
84 
73 
61 
57 
49 
43 
14 
83 

11 
71 
59 
41 
38 
30 
23 
8 
30 

7 
18 
14 
20 
19 
19 
20 

6 
13 

88.88 

6  to  10    "     

15.48 

lltol5    "     

19.18 

16  to  30    "     

32.79 

21  to  35    "     

83.33 

26  to  80    **     

88  78 

81to40    "     

47.63 

Over  40    "     

43.86 

Not  stated 

89.39 

Aggregate 

431 

300 

131 

30.39 

It  thus  appears  that  the  operation  of  knee-joint  excision,  which  is 
quite  fatal  in  very  early  childhood,  is  not  attended  with  much  risk  from 
the  age  of  six  up  to  the  period  of  puberty;  while  from  that  time  the 
danger  steadily  increases,  till  in  adult  life  the  operation  is  again  one  of 
a  very  serious  nature.  We  may,  therefore,  probably  say,  with  Holmes, 
that  fourteen  is,  all  things  being  considered,  about  the  most  favorable 
age — there  being  then  comparatively  little  danger  of  consecutive  short- 
ening, while  the  operation  is  at  the  same  time  not  attended  with  any 
particular  risk  to  life.  Excision  of  the  knee-joint  should  not  as  a  rule 
be  performed  during  the  first  five  years  of  life,  while  it  must  be  deemed 
an  extremely  grave  procedure  in  persons  past  the  age  of  thirty. 

Bones  of  the  Leg. — Excision  of  the  tibia  is  rarely  justifiable,  but 
may  occasionally  be  proper  in  cases  of  acute  necrosis  from  subperiosteal 
abscess  (see  p.  565).  The  operation  requires  a  single  longitudinal  in- 
cision, the  bone  being  then  divided  with  a  chain  saw,  and  wrenched  from 
its  epiphyseal  attachments  with  the  lion-jawed  forceps.  Excision  of  the 
fibula^  which  may  be  required  for  compound  fracture  or  for  necrosis, 
may  be  effected  by  a  similar  operation,  care  being  taken  to  prevent  sub- 
sequent eversion  of  the  foot,  by  the  use  of  a  suitable  splint. 

Ankle. — Excision  of  the  ankle-joint  may  be  required  for  compound 
fracture  or  dislocation,  or  for  disease  of  the  articulation.  The  operation 
may  be  performed  by  means  of  two  lateral  incisions,  one  behind  either 
malleolus,  or,  which  is  probably  better,  by  means  of  a  semilunar  incision 
passing  around  the  lower  border  of  the  external  malleolus  and  continued 
in  a  longitudinal  direction  along  the  line  of  the  fibula.  The  anterior 
portion  of  the  incision  should  not  extend  so  finr  as  to  endanger  either 
the  extensor  tendons  or  the  dorsal  artery  of  the  foot*  Having  divided 
the  peroneal  tendons,  the  surgeon  may  remove  the  lower  end  of  the 
fibula)  wheo^to  astragalus  will  come  mto  view.  If  thb  bone-  be  very 
allgbtlj jfljtfHj^  may  be  suflELcient  to  gouge  awoj  a»'*'^  ->%vu  as  ai^e 
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diseased,  but  tinder  ordinary  circumstances  it  should  be  removed  entire^ 
The  foot  being  then  inverted,  the  lower  end  of  the  tibia  is  to  be  cau- 
tiously cleared  with  the  probe-pointed  knife,  the  inner  malleolus  being 
cut  away  with  strong  forceps,  and  as  much  of  the  articulating  extremity 
of  the  tibia  as  may  be  thought  ncccssar}',  removed  with  the  chain  saw. 
The  limb  should  be  kept  during  the  after-treatment  in  a  fracture-box,  or 
on  a  posterior  carved  splint  provided  with  a  foot-piece.  The  foot  must 
be  well  supported,  lest  anchylosis  with  a  "pointed  toe"  ensue. 

The  statistics  of  excision  of  the  ankle-joint  have  been  particularly 
investigated  by  E.  Spillman,*  who  has  collected  73  cases,  in  22  of  which 
the  fibula  alone  was  involved,  while  in  the  other  51  the  tibia  was  like- 
wise implicated.  The  disease,  in  most  instances,  was  caries  or  arthritis, 
but  occasionally  necrosis,  bony  tumor,  etc.  The  results  may  be  seen  in 
the  following  table : — 


Katare  of  operation. 

Total. 

RecoTered. 

Died. 

Not  termi- 
nated. 

SabM- 

quent  am- 

patation. 

Mortality  per 
cent,  of  termi- 
nated easea. 

Excision  of  outer  malleolus 
Excision  of  ankle 

22 
51 

15 
85 

4 
102 

2 

1 

1 

5 

20  pr.  ct. 
20  pr.  ct. 

Aggregate 

73 

50 

14 

8 

6 

20  pr.  ct. 

The  condition  of  the  preserved  limb,  in  most  of  the  cases  of  recovery, 
is  said  to  have  been  quite  satisfactory.  Mr.  Hancock,  who  has  devoted 
special  attention  to  the  surgery  of  the  foot  and  ankle,  has  collected'  32 
cases  of  this  operation  performed  by  British  surgeons,  to  which  may  be 
added  five  others  since  reported  ))y  Erichscn,  Mulvany,  Holmes,  and 
Murne}',  of  Belfast.  Of  the  37  patients,  25  recovered  with  useful  limbs, 
7  died,  and  2  submitted  to  amputation,  while  the  result  of  3  cases  is  not 
known.  In  every  instance,  the  operation  was  a  complete  excisiotij  the 
mortality  of  terminated  cases  being  20.6  per  cent. 

Foot. — The  only  excisions  of  tarsal  bones  which  require  special 
notice  are  those  of  the  astragalus  and  of  the  calcaneum. 

Excision  of  the  Astragalus  may  be  required  in  cases  of  compound 
fracture  or  dislocation  (or  even  simple  dislocation,  if  irreducible),  caries, 
necrosis,  etc.  The  operation  requires  a  semilunar  incision  on  the  ante- 
rior and  outer  aspect  of  the  joint.  The  removal  of  the  bone  may  often 
be  facilitated  by  cutting  across  its  neck  with  strong  pliers,  when  the 
fragments  may  be  successively  dislodged  with  elevator  and  forceps,  the 
probe-pointed  knife  being  cautiously  used  in  the  deep  portions  of  the 
wound — ^but  in  other  cases  it  may  be  necessary  to  remove  the  bone  piece- 
meal, by  means  of  the  gouge. 

The  statistics  of  this  operation  (which  was  first  performed  by  Hildanus, 
in  1670)  have  been  investigated  by  Hancock,*  who  finds  that  of  109 
patients,  76  recovered  with  useful  limbs,  2  were  cured  by  amputation,  and 
17  died,  while  in  14  cases,  the  result  was  not  ascertained.  The  m(>r- 
tality  of  terminated  cases  was  thus  nearly  18  per  cent. 


»  Archives  G^n^rales  de  Medecine,  F6v.  1869. 
«  Two  of  these  after  amputation. 
>  New  8vd.  Society's  Biennial  Retrospect,  1867-^  l 
♦  Ibid.,  1865-6,  p.  281.  -.-->--3  i 
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Fig.  318. 


Excision  of  the  Os  Calcis  is  occasionally  required  in  cases  of  caries  or 
necrosis  of  that  bone,  though  in  the  majority  of  instances,  free  gouging, 
or  the  extraction  of  sequestra  will  suffice.  The 
operation  of  excision  of  the  calcaneum,  may  be 
done  by  raising  a  heel  flap,  as  in  Sj^me's  ampu- 
tation, or  (as  recommended  by  Erichscn)  by 
turning  down  an  elliptic  flap  constituted  of 
the  tissues  of  the  sole,  and  then  making  two 
lateral  triangular  flaps,  by  carrying  a  longitu- 
dinal cut  through  the  tendo  Achillis  to  meet 
the  former  incision,  as  shown  in  Fig.  318. 
A  still  better  method,  probably,  is  that  of 
Holmes,  in  which  an  incision  is  made  on  the 
level  of  the  upper  part  of  the  bone,  beginning 
at  the  inner  border  of  the  tendo  Achillis  (which 
it  divides),  and  passing  around  the  back  and 
outer  surface  of  the  foot  as  far  forward  as  the 
mid-point  between  the  heel  and  the  base  of  the 
fifth  metatarsal  bone,  a  second  incision  passing 
at  a  right  angle  from  near  the  anterior  end  of 
the  former,  downwards  to  the  commencement 
of  the  grooved  internal  surface  of  the  os  calcis. 
The  flap  tlius  formed,  which  includes  the  cut 
peronci  tendons,  is  then  reflected  from  the 
bone,  when,  the  ligaments  of  the  caloaneo- 
cnboid  joint  being  divided,  the  calcaneum  itself 
can  be  slightly  displaced  inwards,  so  as  to 
facilitate  the  division  of  the  various  ligaments 
between  that  bone  and  the  astragalus.  This 
being  done,  the  calcaneum  is  twisted  outwards, 
and  carefully  separated  from  the  soft  parts  on 
its  inner  side.  The  operation  is  completed  by 
stuffing  the  cavity  with  a  strip  of  oiled  lint,  and 
by  fixing  the  foot  at  a  right  angle  with  the  leg,  by  means  of  an  anterior 
moulded  splint. 

The  statistics  of  excision  of  the  os  calcis,  which  appears  to  have  been 
first  performed  by  Monteggia,  in  1814,  have  been  studied  by  Burrall,*  of 
New  York,  and  by  Polaillon,*  of  Paris.  The  last-named  writer  has  col- 
lected 64  cases,  which  resulted  as  follows:  39  patients  recovered  with 
useful  limbs,  6  recovered,  but  without  much  use  of  the  preserved  mem- 
ber, t  submitted  to  subsequent  amputation,  and  3  died,  while  the  result 
in  9  cases  was  not  ascertained.  If  we  add  3  successful  cases  recently 
reported  by  McGuire,  of  Richmond,  Ya.,  we  shall  have  a  total  of  58  ter- 
minated cases,  giving  42  recoveries  with  useful  limbs,  and  but  3  deaths, 
a  mortality  of  but  a  little  over  5  per  cent. 

The  other  tarsal  bones,  or  those  of  the  metatarsus  or  toes,  rarely  admit 
of  excision,  the  disease,  when  too  extensive  for  successful  gouging,  usu- 
ally requiring  amputation.  Should  the  operation  of  excision  be  in  any 
case  resorted  to,  the  lines  of  incision  should  be  regulated  by  the  position 
of  external  sinuses;  no  rules  caja  be  given  which  in  such  cases  would 
admit  of  general  application.  ^Bl^ 


Excision  of  the  os  calois. 


»  Belleyiie  anil  Charitv  Jlmp^  Rrpcrt«,  1870,  p.  91. 
«  Archives  Gi;o*SraIes  d**  M»M^nth?,  Bept  et  Oct.  1869. 
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CHAPTER   XXXIII, 

ORTHOPEDIC  SURGERY, 

Obthopj^edic*  stirgery  is  that  branch  of  surgical  science  which  t 
of  the  means  of  remedving  (ieformities^  congenital  or  acquired.  Etyra 
logically,  the  term  shuuUl  be  used  only  with  reference  to  the  deformili 
of  childhood,  and  might  be  taken  to  embrace  a  great  variety  of  Bubj» 
such  as  the  removal  of  tumors,  the  reduction  of  dislocations,  etc* 
practice,  however,  the  application  of  the  term  is  limited  to  a  few  pttftictf- 
lar  kinds  of  deformity-,  as  wry-neck,  lateral  curvature  of  the  spine,  clul>- 
hand  or  club-foot,  and  contractions  of  joints  not  due  to  articular  disease, 
while,  on  the  other  hand,  no  reference  is  intended  to  the  age  of  the  patit 
in  whom  these  deformities  occur. 


Wry-neck, 

This  affection,  which  is  also  known  as  Torticollis^  or  Caput  ObBtipuMii  _ 
occasionally  congenital,  but  more  often  originates  in  children  from  three 
to  ten  years  old.  It  consists  in  a  contraction  of  the  cervical  muscle?* 
particularly  the  sterno-cleido-mastoid  and  trapezius,  usually  on  cue  *tii3e 
Old}',  but  sometimes  on  both.  The  head  is  drawn  downwards  ?»ti*1  iri- 
cHned  to  the  affected  side,  being  at  the  same  time  rotated  in  the  O) 
direction.  In  the  congenital  form  of  the  disease,  and  in  that  Wl 
acquired  {if  long  continued),  the  deformity  is  increased  by  defecti^ 
development  of  the  corresponding  side  of  the  face  and  bead.  The  ( 
cal  vertebrae  undergo  rotation  on  their  axis,  becoming  twisted,  and  s 
ing  to  maintain  the  deformity,  and  ultimately  compensatory  U 
curvature  is  developed  in  the  rest  of  the  spinal  column. 

Wry -neck  is  more  common  in  girls  than  in  boysj  it  is  apparently! 
to  irritation  of  the  spinal  accessory  nerve — the  non-coji genital  viriri 
coming  on  after  the  eruptive  fevers,  or  as  the  result  of  glandular  iaflin*' 
mation  or  ordinary  muscular  rheumatism.     It  sometimes  occurs  ai^ 
reflex  phenomenon,  depending  on  the  irritation  of  teething,  or  of  iuti 
tinal  parasites.    Many  of  the  cases  which  are  considered  congenUali 
according  to  Little,  due  to  injuries  received  during  birth.     When  1 
sterno-cleido-mastoid  muscles  are  involved,  the  affectiou  will  iisu 
found  to  have  a  rheumatic  origin. 

Symptoms  and  Diagnosis,^ — The  symptoms  are  easily  recognii 
the  contracted  muscles  being  tense  and  well  defined;  frequently! 
portions  of  the  stemo-cleido-iuastoid  seem  equally  rigid,  bat  oft 
the  sternal  portion  is  alone  or  principally^  involved.  The  dingnoi 
is  usually  easy ;  the  deformity  may  be  closely  simulated  by  the  contn 
tion  of  a  cicatrix  after  a  burn,  or  by  disease  of  the  cenncal  vertebfi 
in  the  former  event,  the  nature  of  the  case  will  l>e  evident  upon  cjin^ft 
examination,  while,  if  spinal  disease  be  present,  the  fact  can  be  ssce^^ 

'  From  offlsf  (straight),  and  ^a»ff  (child). 
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tained  by  observing  the  localized  tenderness  on  pressure,  and  the  pain 
produced  by  moving  the  spine  or  by  pressing  the  head  downwards,  with 
perhaps  the  existence  of  inflammatory  thickening  and  of  partial  motor 
paralysis. 

Treatment. — In  the  milder  form  of  the  affection,  especially  when  of 
a  rheumatic  origin,  a  cure  may  be  sometimes  effected  by  the  use  of  ano- 
dyne and  stimulating  embrocations,  or,  as  successfully  practised  by  Dr. 
J.  M.  Da  Costa,  of  this  city,  by  the  hypodermic  use  of  atropia ;  in  some 
cases,  in  which  the  disease  would  appear  to  consist  not  so  much  in  spas- 
modic contraction  of  the  muscles  on  one  side  as  of  paralysis  of  those 
on  the  other,  benefit  may  be  derived  from  the  employment  of  electricity, 
or  from  the  endermic  application  of  strychnia.  In  severer  and  more 
obstinate  cases,  it  will  usually  be  necessary  to  resort  to  an  operation, 
though,  if  the  degree  of  contraction  be  not  very  great,  mechanical  ex- 
tension, by  means  of  a  suitable  instrument,  will  occasionally  suffice. 

The  Operative  Treatment  of  wry-neck  consists  in  the  subcutaneous 
division  of  one  or  both  of  the  lower  attachments  of  the  affected  sterno- 
cleido-mastoid  muscle:  the  sternal  portion  may  be  divided  by  intro- 
ducing an  ordinary  tenotome  in  front  of  the  upper  margin  of  the  sternum, 
and  about  half  an  inch  above  the  line  of  the  clavicle,  and,  having  passed 

Fig.  319. 


Tenotome. 

the  knife  behind  the  tendon,  with  its  flat  surface  towards  the  latter, 
turning  the  edge  forwards,  and  cutting  the  muscle,  which  is  previously 
rendered  tense,  with  a  slight  sawing  motion  from  behind  forwards.  The 
clavicular  attachment  may  be  divided  by  a  similar  operation,  through  a 
puncture  made  at  its  posterior  edge;  or,  which  is  perhaps  safer,  a 
small  incision  may  be  made  down  to  the  clavicle,  between  the  two 
portions  of  the  muscle,  and  the  clavicular  attachment  then  cut  from 
behind  forwards,  with  a  delicate  probe-pointed  tenotome  which  is  cau- 
tiously insinuated  between  the  muscle  and  the  bone.  As  soon  as  the 
tendons  have  been  divided,  the  punctures  should  be  closed  with  a  little 
dry  lint  and  an  adhesive  strip,  the  patient  being  then  placed  in  bed  with 
the  head  well  supported ;  after  a  few  days  an  apparatus  may  be  applied 
to  effect  mechanical  extension,  while  the  cure  is  further  promoted  by  the 
systematic  employment  of  friction  and  passive  motion.  The  operation 
for  wry-neck  is  one  of  much  delicacy,  and  not  free  from  risk,  the  princi- 
pal danger  being  from  the  possibility  of  wounding  the  external  or  in- 
ternal jugular  vein,  or  the  carotid  artery;  that  this  risk  is  not  merely 
imaginary  is  shown  by  the  fact  that,  in  more  than  one  c&se,  the  operation 
has  been  followed  by  fatal  hemorrhage. 

\  Yarioas  forms  of  mechanical  apparatus  are  employed  in  the  after- 
treatment  of  wry-neck;  in  young  subjeets,  it  may  sometimes  be  sufficient 
to  apply  a  broad  adhesive  atrip  around  the  forehead  and  occiput,  and 
another  around  the  waist,  fasteniug  the  two  together  by  means  of  a 
baud  age  carried  from  above  the  ear  of  the  unaffected  side  across  the 
eheat  to  the  opposite  side  of  the  trunk,  thus  reinforcing  the  healthy 
fiierno-cleido-mastoid  muscle,  and  so  causing  thit  rli^/inpeftrftnce  of  the 
WTY'ikBck.    A  more  elegant  appliance  is  that  of  Jiirg,  utists  of  a 
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leather  corset  and  firm  head-band,  connected  by  a  steel  rod  worked  by  a 
ratchet-wheel  and  key.  Other  efficient  forms  of  apparatus  act  by  means 
of  two  levers,  one  pressing  on  the  side  of  the  chin,  and  the  other  on  the 
opposite  temple. 

Wry-neck  accompanied  with  Painful  Convulsive  Spasm  of  the  Af- 
fected Muscles  is  a  very  intractable  form  of  the  disease,  and  occurs 
chiefly  in  female  adults.  Here  division  of  the  stemo-mastoid  muscle 
affords,  usually,  only  temporary  relief.  Dr.  Little  has  several  times 
obtained  a  cure  by  the  administration  of  the  bromide  of  potassium,  or 
of  the  corrosive  chloride  of  mercury,  with  attention  to  the  digestive 
functions ;  and  in  one  case  a  portion  of  the  spinal  accessory  nerve  was 
excised  with  benefit  by  Mr.  Cambell  De  Morgan. 

Lateral  Corvature  of  the  Spine. 

This  affection,  which  appears,  in  the  majority  of  cases,  to  depend 
simply  upon  relaxation  and  debility  of  the  spinal  ligaments  and  mus- 
cles, is  most  common  in  young  girls  of  from  twelve  to  eighteen  years  of 
age.  There  are  usually  two  curves,  one  occupying  the  dorsal  region, 
and  in  most  instances  presenting  its  convexity  to  the  right  side,  and  the 
other  or  compensatory  curve  in  the  lumbar  region,  and  convex  to  the 
left.  More  rarely  there  are  four  curves,  an  upper  and  a  lower  dorsal, 
and  an  upper  and  lower  lumbar.  Together  with  the  lateral  curvature, 
there  is  always,  probably,  a  rotation  of  the  bodies  of  the  vertebrae  on 
their  axis,  this  rotation  or  twisting  taking  place  in  the  direction  of  the 
convexity  at  each  portion  of  the  curve.  The  bodies  of  the  vertebrae 
are  thus  more  displaced  than  the  spinous  processes^  the  latter,  indeed, 
sometimes  appearing,  even  in  advanced  cases,  to  occupy  almost  their 
natural  lines.  The  disease  affects  at  first  only  the  ligaments  and  mus- 
cles of  the  spine,  but,  in  long-continued  cases,  may  give  rise  to  com- 
pression or  partial  absorption  of  the  intervertebral  cartilages,  or  even  of 
the  bones  themselves.  As  the  result  of  the  twisting  of  the  vertebrte 
which  accompanies  the  lateral  displacement,  a  certain  degree  of  aniero^ 
posterior  curvature  is  sometimes  superadded — a  rounded  or  hump-like 
projection  occurring  in  the  dorsal  region,  with  a  corresponding  incurva- 
tion of  the  lumbar  spine,  the  former  constituting  the  condition  known 
as  cyphosis,  and  the  latter  that  called  lordosis.  These  are  indeed  bat 
exaggerations  of  the  natural  curves  met  with  in  every  adult  spine.  In 
some  cases,  especially  among  rachitic  persons,  they  may  exist  without 
lateral  displacement. 

Causes. — The  common  cause  of  lateral  curvature  is,  as  already  men- 
tioned, simply  debility  of  the  ligamentous  and  muscular  structures  which 
normally  support  the  vertebral  column,  thus  allowing,  as  it  were,  the 
head  and  upper  part  of  the  body  to  settle  downwards,  and  necessiurily 
forcing  the  relaxed  and  weakened  spine  to  yield  at  its  least-resistiag 
point.  The  physiological  changes  which  occur  in  the  female  at  the  age 
of  puberty,  and  the  customary  relinquishment,  at  that  period  of  li&i  of 
the  out-door  sports  of  childhood,  appear  to  act  as  powerful  prediaposing 
causes  of  the  spinal  relaxation  referred  to.  The  very  constant  charaotor 
of  the  displacement — to  the  right  in  the  dorsal,  and  to  the  left  in  tte 
lumbar  region — is  doubtless  due  to  certain  vicious  habits  and  poatuwi, 
such  as  supporting  the  whole  weight  on  the  right  leg  ('^stancUm^  ^ 
ease,"  in  the  language  of  the  drill-master),  whereby  the  pelvis  ia 
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dered  oblique,  and  the  lumbar  spine  necessarily  distorted  to  the  left  side; 
to  sitting  habitually  at  a  desk  with  the  left  shoulder  depressed  and  the 
right  elevated;  to  over-exertion  of  the  right  arm  in  sewing,  etc.  Though 
the  dorsal  curve  is  usually  most  apparent,  it  is  really,  according  to 
Shaw,  preceded  in  time  of  formation  by  the  lumbar.  The  latter,  how- 
ever, does  not  become  so  quickly  permanent,  on  account  of  the  greater 
flexibility  and  elasticity  of  the  part,  which  enable  it  to  resist  longer  the 
occurrence  of  absorption  of  the  articular  processes  and  other  secondary 
changes  than  can  be  done  by  the  dorsal  spine,  fixed  as  that  is  by  its 
connections  with  the  thoracic  walls.  According  to  Willett,  both  curves 
are  developed  simultaneously. 

Among  the  rarer  causes  of  lateral  spinal  curvature  may  be  mentioned 
obliquity  of  the  pelvis  from  any  circumstance,  as  ftom  anchylosis  of  the 
hip-joint  after  hip  disease  (here  the  deformity  is  principally  of  the  variety 
called  lordosis),  and  distortion  resulting  from  contraction  of  one  side  of 
the  chest  after  emp3'ema  or  chronic  pleurisy.  Inequality  in  the  length 
of  the  lower  limbs  is,  according  to  Barwell,  a  frequent  cause  of  lateral 
curvature. 


Fig.  320. 


Symptoms. — The  symptom  of  lateral  curvature  which  first  attracts 
attention,  is  commonly  a  projection  or  "  growing  out"  of  the  right  sca- 
pula, often  attended  with  pain  in  the 
shoulder  and  back ;  this  is  usually  worse 
while  sitting,  or  upon  first  lying  down,  so 
that  a  patient,  who  has  made  no  complaint 
daring  the  day,  may  lie  awake  in  pain  for 
several  hours  upon  going  to  bed  at  night. 
Upon  making  an  examination,  the  sur- 
geon will  readily  perceive  the  wing-like 
projection  of  the  scapula,  and  may,  even 
at  this  early  stage,  recognize  a  slight 
deviation  in  the  line  of  the  vertebrae,  by 
tracing  down  the  spinous  processes  and 
marking  each  with  pen  and  ink.  It  must 
be,  moreover,  remembered  that  the  devi- 
ation of  these  processes  by  no  means 
represents  the  degree  of  distortion  of 
the  bodies  of  the  bones,  the  displace- 
ment of  the  latter  being  usually  greater 
than  that  of  the  former.  In  the  early 
stages  of  the  affection,  the  deformity  can 
be  made  to  disappear  by  laying  the  pa- 
tient on  a  bed  in  the  prone  position  and 
making  slight  extension  on  the  spine; 
bat  in  advanced  cases,  the  deformity  will 
persist  in  all  positions,  while  the  whole 
chest  and  the  pelvis  may  be  likewise 
markedly  distorted,  and  serious  functional  disturbance,  or  even  organic 
disease,  may  result  from  the  consequent  compression  of  the  thoracic, 
abdominal,  or  pelvic  viscera. 

Diagnosis. — Lateral  oaryatme  maj  be  diatingoished  from  the  graver 
condition  known  as  oiilero-poiigrtsr  ewraaftif^  or  Pott's  diaeaee  of  the 
spine  (which  wiU  be  deMribed  lNMiA«)i  Igr  m  flwfc  that  in  the  latter 
aflfection  the  displaoement  k  m90f$fim  tmnlpry  larefy  lateral^  and 
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unattended  with  axial  rotation  of  the  vertebrae.  There  are  besides,  usually, 
marked  immobility,  thickening,  and  tenderness  of  the  affected  portion  of 
the  spine.  From  the  spinal  distortion  of  rickets  lateral  curvature  may 
be  distinguished  by  observing  the  different  ages  at  which  the  diseases 
respectively  occur,  and  by  noting  that  in  rachitis  the  primary  displace- 
ment is  antero-posterior,  the  lateral  deformity,  if  there  be  any,  being  a 
mere  coincidence;  while  in  the  true  lateral  curvature  the  fact  is  exactly 
the  reverse,  cyphosis  and  lordosis  being  in  these  cases  secondary  phe- 
nomena. 

• 

Treatment. — No  matter  how  slight  the  deformity  in  any  case  may 
appear  to  be,  it  should  not  be  neglected :  in  the  early  stages,  before  any 
structural  alteration  has  occurred,  it  may  be  possible  to  effect  a  com- 
plete cure;  but  at  a  later  period,  the  most  that  can  be  done  is  to  prevent 
further  increase  of  the  deformity.  The  treatment  consists  in  the  ; adop- 
tion of  measures  to  improve  the  general  health,  the  administration  of 
tonicsj  especially  iron  and  quinia,  and  the  abandonment  of  any  injuriows 
habit  or  occupation.  The  patient  should  take  exercise  in  the  open  air, 
and  may  often  derive  great  advantage  from  gymnastics^  swinging  by  the 
hands  from  bars  placed  above  the  head,  the  use  of  light  dumb-bells,  etc. 
The  object  is  to  put  in  motion  and  thus  to  strengthen  the  various  mus- 
cles attached  to  the  spinal  column,  and  much  ingenuity  may  be  exerted 
in  devising  various  modes  of  accomplishing  this  purpose.  None  of  these 
exercises  should,  however,  be  persevered  in  to  the  extent  of  producing 
fatigue.  During  the  intervals  of  exercise  the  patient  should  be  encou- 
raged to  keep  the  recumbent  posture^  lying  upon  a  iBrm  mattress  or  so& 
with  a  single  pillow,  so  as  to  relieve  the  vertebral  column  from  pressure. 
If  the  curvature  persist  while  lying  down,  a  cushion  maybe  placed  under 
the  projecting  portion  of  the  spine,  so  as  gradually  to  press  the  bones 
into  their  normal  position.  Friction  of  the  muscles  on  either  side  of 
the  spine,  either  with  the  hand  alone  or  with  stimulating  liniments,  will 
ofb^n  be  of  service,  as  will  also  the  daily  use  of  the  cold  salt  douche.  In 
severer  cases,  it  will  probably  be  necessary  to  afford  mechanical  support 
by  means  of  some  form  of  apparatus.  A  great  many  instruments  have 
been  devised  for  this  purpose,  the  general  principle  of  action  being  to 
elevate  the  shoulders  by  means  of  crutch-heads  under  the  axilke  (con- 
nected with  a  well-padded  pelvic  collar),  with  side-pieces  to  support  and 
gradually  replace  the  projecting  vertebrae  by  applying  pressure  to  the 
corresponding  portions  of  the  chest- walls.  Such  an  apparatus  may  be  at 
first  applied  during  the  day  only,  but  when  the  patient  has  become  used 
to  it,  both  day  and  night,  and  may  be  continuously  worn  for  an  indefi- 
nite period  of  time. 

If  a  case  of  lateral  curvature  be  recognized  at  an  early  period,  and 
promptly  and  judiciously  treated,  it  may  be,  if  not  cured,  at  least  kept 
in  check  until  the  critical  period  of  adolescence  has  passed  by,  when  there 
will  be  comparatively  little  tendency  to  increase  of  the  deformity.  It 
thus  happens  that  while  a  very  large  number  of  young  girls  suffer  fh>m 
incipient  lateral  curvature,  its  advanced  stages  are  comparatively 
seldom  seen — the  disease  being,  as  it  were,  ^^  outgrown"  in  a  great  many 
instances. 

Myotomy^  or  subcutaneous  division  of  the  spinal  muscles  and  ^poONl- 
roses,  is  now  almost  entirely  abandoned  in  the  treatment  of  lateral'^ 
ture ;  indeed,  as  the  disease  is  dependent  upon  ligamentous  and  i 
relaxation^  not  contraction,  it  is  diflScult  to  understand  why 
operation  should  be  expected  to  prove  beneficial.  *    ♦  - 
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Deformities  op  the  Upper  Extremittt* 

^ntrEctlon  of  the  Arm  may  be  owing  to  disease  of  the  elbow,  to 

^fctraction  of  tbe  cicatrix  of  a  burn,  or  to  a  coDtracted  state  of  the 

muscle — which   latter  condition  mny  itself  be  variously  due  to 

a, to  rheumati>f m^or  to consfitutfonaUtjphiliH  (see  pp.449, 502).    In 

icai  cases,  the  proper  con.^titutional  treatment  for  that  condition 

lid  be  einpioyed,  tbe  arm   being,  if  neeesdary,  extended  while  the 

Dt  is  In  a  state  of  aDsesthesia,  and  then  kept  in  a  straight  position 

In  few  days.     In  tbe  rheumatic  form,  when  the  contraction  is  perma- 

it  And  aceoropanied  with  organic  change,  tenotomy  may  l)e  required. 

operation  is  performed  by  slipping  a  tenotome  flatwise  beneath  the 

don  of  the  biceps  from  within  outwards,  so  as  to  avoid  tbe  artery, 

llben,  turning  the  edge  of  the  knife  forwards  and  upwards,  eft'eeting 

ssoc'lion  by  cutting  witli  a  slight  sawing  motion  while  the  arm  is 

dbly  extended-   The  wound  should  then  be  closed  and  the  arm  placed 

I  sling,  extension  being  applied  after  a  few  days  by  means  of  a  screw* 

But  or  weight. 

I  Contraction  of  the  Forearm  and  Hand  la  occasionally  met  with, 
I  the  TTf^ult  uf  excessive  use  of  certain  muscles,  with  disuse  of  others: 
tmiimtnt  consists  in  a  change  of  occupation,  with  the  employment 
[  I  straight  spfint^  friction,  galvanism^  etc* 

Club*hand  is  a  rare  affection,  analogous  to  clnl>foot.  It  is  usually 
aplicated  with  a  deformed  condition  of  the  lower  end  of  tbe  radius, 
1  sometimes  of  the  carpal  bones.     Two  forms  of  cluWiand  are  met 

\  one  of  which  tbe  part  is  in  a  state  of  extreme  flexion,  and  in  the 
^  extension.     The  affection  is  sometimes  congenital,  but  usually 

ifrom  infantile  paralysis,  and  is,  according  to  Holmes,  always  ac- 
nptaied  by  other  deformities.  The  treatment  consists  in  supplement- 
^Uie  action  of  the  paralyzed  muscles  by  means  of  India-rubber  bands, 
Acbed  to  a  light  metal  frame,  and  passing  beneath  a  ring  at  the  wrist. 
lioveierate  cases,  tenotomy  may  lie  required,  followed,  after  the  healing 
^^  Lvousdi  by  passive  motion,  aided  by  tbe  use  of  friction  and  gal- 


DQtraction  of  the  Fingers  into  the  palm  of  the  hand  is  not  unfre- 

ntly  met  with,  usually  in  old  persons,  as  the  result  of  an  indurated 

J  of  tbe  palmar  and  digital  fascia,  due  apparently  to  a  constitutional 

"m  analogous  to  that  of  rheumatoid  arthritis.     The  exciting  cause 

flTection  is  often  the  habitual  pressure  of  the  head  of  a  cane,  or  of 

indies  of  various  kinds  of  tools.     A  similar  contraction  may  be 

to  hnrn^  or  other  traumatic  causes*   (in  which  case  a  scar  would 

[per  or  to   certain   forms  of  eczema — an  important  point 

!rr;  d,  as  the  operation  about  to  be  descril>ed  would  not  of 

hm  n  to  that  affection.     Tbe  treatment  of  the  deformity 

tmder  c  iition  consists  in  the  cautious  subcutaneous  division 

L     tljc  contracted  tendons,  which  may  l>e  effected  by  slipping  a  small 

'"^^tome  beneath  the  tendon  in  the  palm  and  cutting  forwards,  tbe  cure 

completed  by  passive  motion  (after  a  few  days),  with  frictions, 

jing,  or  tbe  use  of  a  screw-splint.      Under  this  treatment,  tbe 

liJ  Induration  gradually  yields,  tbe  ridges  and  furrows  disappearing, 

Um  part  slowly  returning  to  its  normal  state.     Relapse  is,  however, 
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Fig.  831. 


not  infrequent  (owing  to  the  constitutional  nature  of  the  afTection),  and 
a  repetition  of  the  operation  may  therefore  become  necessary. 

Deformities  or  the  Lower  Extremity. 

Ck>ntraotion  of  the  Hip. — Contraction  of  the  muscles  surrounding 
the  hip  may  occasionally  require  tenotomy  or  myotomy,  in  cases  of 
spasmodic  rigidity  of  the  lower  extremities,  of  congenital  luxation,  or 
of  chronic  hip  disease.  The  tendon  which  most  often  requires  ^division 
is  that  of  the  adductor  longus,  though  the  operation  is  also  sometimes 
performed  upon  the  adductor  brevis,  pectineus,  tensor  vaginse  femoris, 
and  rectus.  Division  of  these  muscles  is  performed  in  accordance  with 
the  principles  of  tenotomy  in  general,  the  knife  being  introduced  behind 
the  part  to  be  divided,  and  the  section  then  cautiously  effected  by  cat- 
ting from  behind  forwards. 

Knook-knee  or  Genu-Val^m  is  a  not  uncommon  defonnity, 
consisting  of  a  relaxation  of  the  ligamentous  and  muscular  structares  of 
the  knee-joint,  allowing  the  articulation  to  yield  in  a  direction  inwards 

and  backwards.  The  internal  lateral  liga- 
ment is  elongated,  while  the  external 
lateral  ligament  is  rendered  tense,  together 
with  the  vastus  externus«nd  outer  ham- 
string tendon.  The  inner  condyle  of  the 
femur  is,  as  compared  with  the  outer,  dis- 
proportionately large  and  prominent,  while 
the  popliteal  space  is  somewhat  obliterated. 
The  affection  is  probably  never  congenital, 
but  comes  on  during  childhood,  and  is 
apparently  connected  in  many  instances 
with  a  rachitic  tendency.  Both  knees  are 
usually  simultaneously  affected,  though 
the  disease  may  be  more  marked  in  one 
than  in  the  other.  The  trecUmeni  consists 
in  the  adaptation  of  an  apparatus  such  as 
is  shown  in  Fig.  321.  An  iron  rod,  hinged 
at  the  hip,  knee,  and  ankle,  extends  from 
a  pelvic  band  to  the  sole  of  the  shoe,  and 
is  provided  with  pads,  straps,  and  buddes, 
by  which  the  knee  may  be  drawn  out- 
wards: in  severe  cases,  motion  should  be 
permitted  at  the  hip  and  ankle  only,  the 
knee  being  fixed,  and  its  displaoement 
rectified  by  means  of  the  adjusting  straps  or  a  ratchet-screw. 
)ivision  of  the  external  hamstring  tendon  is  occasionally  resorted  to  as 
a  preliminary  measure,  but,  according  to  Little,  does  not  appreciably 
hasten  recovery,  and  is  therefore  not  to  be  recommended. 

OutTvard  Bovring  of  the  Knee  or  Genu-Eztrorsum  is  a  con- 
dition which  is  the  reverse  of  Genu-  Valgum :  the  external  lateral  liga- 
ments are  relaxed,  and  the  tibifie  themselves  are  commonly  curved,  giving 
the  appearance  known  as  ^^  bow-legs.^^  This  deformity  is  sometimes 
traceable  to  premature  attempts  at  walking,  and  is  usually  connected  with 
a  rachitic  vice  of  constitution.  The  treatment  consists  in  the  applica- 
tion of  padded  splints,  so  as  to  overcome  the  outward  bending  of  the 
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limbs,  and,  at  a  later  period,  in  the  adaptation  of  suitable  supports,  so 
as  to  prevent  a  recurrence  of  the  deformity.  Mr.  Marsh  recommends 
forcible  straightening  of  the  curved  tibiae,  even  at  the  risk  of  producing 
fracture,  this  lesion  being,  as  he  justly  remarks,  easily  repaired  in 
rickety  bones. 

Contraotion  of  the  Knee,  dependent  upon  shortening  of  the  ham- 
strings, may  occur  in  connection  with  anchylosis  of  the  joint,  or  inde- 
pendently: the  treatment  consists  in  division  of  the  hamstring  tendons, 
followed  by  gradual  extension,  with  passive  motion,  friction,  etc. 

Division  of  the  Hamstring  Tendons  is  thus  performed :  the  patient  being 
in  the  prone  position,  an  assistant  renders  the  parts  tense,  by  fully  extend- 
ing the  limb,  and  the  surgeon  then  introduces  the  tenotome  flatwise  on 
the  inner  side  of  the  outer  hamstring,  or  biceps  tendon  (which  is  to  be 
first  divided),  through  a  puncture  which  in  the  adult  should  be  an  inch 
above  the  point  at  which  the  tendon  joins  the  fibula.  By  keeping  the 
knife  close  to  the  tendon,  the  risk  of  wounding  the  peroneal  nerve  is 
avoided,  and  the  section  is  then  effected  by  cautiously  cutting  towards 
the  skin.  The  semi'tendinosus^  being  superficial  and  prominent,  is  readily 
divided,  but  the  semi-menibranosus  requires  a  freer  use  of  the  knife: 
it,  however,  comparatively  seldom  needs  to  be  cut.  In  operating  on  the 
inner  hamstrings,  the  tenotome  should  be  introduced  close  to  the  outer 
(popliteal)  side  of  the  semi-ten dinosus,  as  there  is  thus  less  risk  of 
wounding  the  important  structures  in  the  popliteal  space  After  the 
operation,  the  wounds  should  be  instantly  closed  with  a  firm  compress 
(to  prevent  extravasation,  or  the  entrance  of  air),  and  no  attempt  at 
extension  should  be  made  until  the  parts  are  entirely  healed,  which 
usually  requires  a  delay  of  four  or  five  days.  Neglect  of  this  precaution 
may  give  rise  to  wide-spread  suppuration  in  the  tissues  of  the  ham. 

When  cicatrization  has  occurred,  gradual  extension  may  be  made  by 
means  of  a  weight,  elastic  bands,  or  screw  apparatus,  or  in  some  few 
cases  forcible  extension  may  be  preferably  employed,  the  patient  being  of 
coarse  in  a  state  of  anaesthesia.  Recovery  may  be  further  promoted  by 
the  assiduous  practice  of  passive  motion,  aided  by  friction,  douches,  etc. 

Club-Foot. —  Talipes  or  Club-foot  is  a  common  deformity,  which  may 
affect  one  or  both  extremities,  and  may  occur  in  either  sex,  though  more 
frequently  in  boys  than  in  girls.  It  may  be  congenital  or  acquired.  There 
are  four  primary  and  as  many  secondary  varieties  of  the  deformity. 
The  primary  forms  of  club-foot  are  Talipes  Equinus^  Talipes  Calcaneus^ 
Talipes  Varus^  and  Talipes  Valgus^  while  the  secondary  forms  are  com- 
binations of  these,  receiving  the  names  of  Equino-  Varus^  Equino-  Valgus^ 
Calcaneo-Varus^  and  Galcaneo- Valgus.  All  forms  of  club-foot  depend 
upon  contraction  of  various  muscles  and  tendons,  which  may  result 
from  spasm  of  the  contracted  parts  themselves,  or  from  paralysis  of  the 
antagonistic  muscles;  in  most  cases,  the  bones  of  the  foot  are  not 
altered  in  structure,  but  in  inveterate  cases  of  varus  (which  is  the  most 
common  form  of  congenital  talipes),  the  astragalus,  scaphoid,  and  cuboid 
will  all  be  found  more  or  less  atrophied  and  twisted,  the  ligaments  cor- 
respondingly altered  in  length,  the  tendons  distorted,  and  the  muscles 
of  the  whole  limb  wasted.  Adams  indeed  maintains  that,  in  cases 
of  varus,  the  astragalus  is  malformed  from  the  moment  of  birth,  the 
malformation  probably  being  due  to  the  pressure  of  the  adjacent  bones 
daring    intra-uterine   life.      In  non-congenital  club-foot,  the  muscles 
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Fig.  823. 


commonly  undergo  fatty  degeneration,  rendering  the  prognosis  in  these 
cases  less  favorable  than  in  those  which  are  congenital. 

The  first  application  of  tenotomy  to  the  cure  of  club-foot  was  an 
operation  performed  by  Lorenz,  in  1784,  on  the  recommendation  of 
Thilenius,  of  Frankfort.  The  operation  consisted  in  a  simple  incision, 
involving  the  skin  and  subjacent  tissues  as  well  as  the  contracted  tendoD, 
and  a  perfect  cure  is  said  to  have  been  obtained.  Delpech,  in  1816, 
transfixed  the  limb  l)eneath  the  tendo  Achillis,  and  cut  towards  the  skin 
which  was,  however,  carefully  protected  from  injury.  To  Stromeyer,  of 
Hanover,  in  1831,  is  due  the  credit  of  first  resorting  to  subcataneoos 
tenotomy  as  it  is  now  practised,  while  to  Gu^rin  and  Bonnet,  in  France, 
to  Little,  Tamplin,  and  Adams,  in  England,  and  to  Detmold  and  Miitter, 
in  this  country,  are  in  a  great  measure  owing  the  general  introduction 
and  perfection  of  the  procedure. 

The  process  of  repair  after  division  of  tendons  consists,  as  shown  by 
Adams,  in  the  development,  between  the  retracted  ends,  of  a  new  material, 
which  does  not,  as  was  formerly  supposed,  subsequently  contract  and 
bring  down  the  shortened  muscle,  but  remains  permanently,  though 
gradually  assimilating  itself  in  structure  and  appearance  to  the  original 
tendon. 

1.  Talipes  Equinus. — This  is  very  seldom,  if  ever,  a  congenital  affec- 
tion, but  is,  on  the  other  hand,  the  most  common  non-congenital  form  of 
club-foot,  occurring,  according  to  Tamplin,  in  forty  per  cent,  of  cases  ori- 
ginating after  birth,  and  in  twenty-two  and  a  half  per  cent,  (or,  accordingto 

Lonsdale  and  Adams,  thirty-four  per  cent) 
of  all  cases  taken  indiscriminately.  The  defor- 
mity in  talipes  equinus  consists  simply  in  an 
elevation  of  the  heel,  which  may  be  so  slight 
as  merely  to  prevent  the  foot  from  being 
flexed  beyond  a  right  angle,  or  may  be  so 
marked  as  to  force  the  patient  to  walk  upon 
the  toes  and  extremities  of  the  metatarsal 
bones,  as  seen  in  Fig.  322. 

The  cause  of  this  deformity  (in  children) 
is  very  often  disturbance  of  the  nervous 
system  during  dentition,  or  from  the  irri- 
tation of  intestinal  worms,  though  some 
cases  depend  upon  general  infantile  paraly- 
sis ;  in  adults,  this  form  of  club-foot  may 
result  from  paralysis,  from  abscess  or  injury 
of  the  calf  of  the  leg,  or  from  habitually 
keeping  the  foot  in  a  bad  position  (during 
the  treatment  of  fractures,  etc.),  by  which 
the  patient  acquires  a  "  pointed  toe." 

The  treatment  consists  in  the  subcuta- 
neous division  of  the  tendo  Achillis,  about 
an  inch  above  its  point  of  insertion.  The  patient  being  prone,  and 
the  tendon  rendered  tense  by  depressing  the  foot,  the  tenotome  is 
introduced  flatwise  (on  either  side,  as  most  convenient)  and  carried 
across  in  close  contact  with  the  tendon,  so  as  to  avoid  wounding  the 
posterior  tibial  arterj' :  the  edge  of  the  knife  being  then  turned  back- 
wards, the  tendon  is  forcibly  brought  against  it  by  still  further  depress- 
ing the  foot,  while  the  blade  is  given  a  slight  sawing  motion.  An 
audible  snap  usually  marks  the  completion  of  the  operation,  when  the 
heel  can  be  immediately  brought  down  an  inch  or  two  further  than  before. 


Talip«8  equiDDf. 


CLUB-FOOT,  623 

Prof.  Pancoast  has  in  some  cases  advantageously  substitated  division 
of  the  lower  portion  of  the  soleus  muscle  for  that  of  the  tendo  Achillis. 
In  very  severe  cases  of  talipes  equinus,  it  may  be  necessary  to  divide 
the  plantar  fascia^  or  even  some  of  the  tendons  of  the  toes  as  well :  when 
the  plantar  fascia  is  to  be  divided,  this  should  be  done  as  a  preliminary 
operation,  the  tendo  Achillis  being  for  the  time  untouched,  so  that  its 
tense  condition  may  fix  the  heel  and  facilitate  the  ^^  unfolding"  of  the 
arch  of  the  foot.  After  the  operation,  the  punctures  made  by  the  teno- 
tome should  be  immediately  closed  with  a  piece  of  lint  and  adhesive 
strip.  Mechanical  extension  may  be  begun  from  the  third  to  the  fifth 
day  (not  before  the  former),  and  may  be  conveniently  eflfected  by  Adams's 
modification  of  Scarpa's  shoe,  which  diflfers  from  those  in  ordinary  use, 
chiefly  in  having  a  transverse  division  of  the  sole-plate,  corresponding  to 
the  transverse  tarsal  joint.  In  using  this,  as  with  all  other  forms  of 
orthopaedic  apparatus,  care  must  be  taken  to  guard  against  excoriation, 
by  frequently  removing  the  instrument  and  bathing  the  skin  with  some 
stimulating  lotion.  The  extension  must  be  effected  very  gradually j  the 
maxim  ^^festina  lente^^  being  in  no  cases  more  important  than  in  tliese. 
2.  Talipes  Varus  is  the  most  frequent  variety  of  congenital  club-foot, 
being  met  with,  according  to  Tamplin,  in  ninety  per  cent,  of  such  cases. 
The  deformity  of  varus  is  twofold, 
consisting  in  an  inversion  of  the 
anterior  two-thirds  of  the  foot,  which 
rotate  upon  a  centre  of  motion  consti- 
tuted by  the  astragalo-scaphoid  and 
calcaneo-cuboid  joints,  with  an  eleva- 
Hon  of  the  posterior  third  by  the  eon- 
traction  of  the  muscles  of  the  calf. 
When  the  latter  displacement  is  par- 
ticularly marked,  the  affection  receives 
the  name  of  equino-varus.  The  inver- 
sion of  the  front  part  of  the  foot  is  due 
to  contraction  of  the  tibialis  anticus, 
tibialis  posticus,  flexor  longus  digito- 
rum,  and  occasionally  the  flexor  and  Talipes  rarat. 

extensor  longus  pollicis,  the  plantar 

fascia  and  flexor  brevis  digitorum  being  also  sometimes  more  tense  than 
in  the  normal  state. 

The  treatment  of  this  form  of  club-foot  is  best  divided  into  two  stages, 
the  inversion  of  the  front  of  the  foot  being  remedied  during  the  first, 
and  the  elevation  of  the  heel  during  the  second  stage;  in  other  words, 
the  case  is  first  to  be  converted  into  one  of  simple  talipes  equinus,  and  then 
treated  as  was  directed  in  speaking  of  that  form  of  the  affection.  In  some 
very  slight  cases  of  congenital  varus,  the  deformity  can  be  remedied  by 
simple  manipulation  and  friction  repeated  several  times  a  day,  but  in 
cases  of  ordinary  severity,  tenotomy  should  be  resorted  to,  the  best  age  for 
the  operation  being  probably  between  the  second  and  third  month  of  life. 
The  tendons  to  be  divided  in  the  first  stage  of  treatment,  are  those  of  the 
tibialis  anticus,  and  posticus,  with  sometimes  that  of  the  flexor  longus 
digitorum,  and  the  plantar  fascia.  The  tibialis  anticus  tendon  deviates 
from  its  normal  direction,  curving  downwards  and  backwards  across  the 
inner  malleolus,  while  the  posterior  tibial  tendon  passes  from  behind  the 
inner  ankle  directly  downwards,  or  even  with  a  slight  backward  obliquit3% 
In  dividing  the  latter  tendon  there  is  some  risk  of  wounding  the  posterior 
tibial  artery;  hence  it  is  well  to  adopt  Tamplin's  suggestion  of  making 
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Fig.  824. 


a  prelimiDar3'^puncture,and  then  using  a  blunt-pointed  tenotome.   Should 
the  vessel  be  wounded,  it  should  be  cut  completely  across,  and  a  firm 

compress  and  bandage  then  instantly  ap- 
plied. If  a  traumatic  aneurism  form,  it 
may  be  treated  by  compression,  by  injec- 
tion of  the  perchloride  of  iron,  or  by  the 
'^  old  operation."  Similar  treatment  would 
be  required  if  the  internal  plantar  artery 
should  be  wounded  in  dividing  the  plantar 
fascia.  After  tenotomy,  the  inversion  of 
varus  may  be  slowly  overcome  by  banda- 
ging the  limb  to  a  straight  external  splint, 
or  by  the  use  of  a  "  varus  shoe,"  provided 
with  a  joint  in  the  sole-plate  for  effecting 
eversion  (Fig.  324).  The  second  stage  of 
treatment  consists  in  dividing  the  tendo 
AchiUis,  and  in  subsequently  bringing  down 
the  heel,  as  in  a  case  of  simple  talipes 
equinus.  The  time  required  for  the  cure 
of  talipes  varus  varies  from  two  months 

to  a  year,  according  to  the  age  of  the  pa- 

^^  "^^^y^LJj^     lient,  and  the  severity  of  the  affection. 
^^r  ^sqj^^^  2^  Talipes  Calcaneus  is  very  rare  as  a 

r^^  ^^  congenital  affection,  though  as  a  non-con- 

varu.  .hoe.  with  Jointed  .oie-piate.        genital  discasc,  resulting  from  infantile 

paralysis  (particularly  in  combination 
with  talipes  valgus),  it  is,  according  to  Adams,  comparatively  common. 
This  form  of  club-foot  depends  upon  contraction  of  the  muscles  of  the 
front  and  outer  part  of  the  leg,  the  deformity,  which  is  the  reverse  of 
talipes  equinus,  causing  the  patient  to  walk  on  the  heel.    In  slight 


Fig.  325. 


Fig.  826. 


Talipes  calcanens. 


Talipes  Talfpif. 


cases  of  the  congenital  variety,  a  spontaneous  cure  may  be  effected  br""** 
the  simple  process  of  walking,  but  in  most  instances,  tenotomy  will  bc^^ 
required,  the  tendons  to  be  divided  being  those  of  the  tibialis  anticus^^ 
extensor  communis  digitorum,  extensor  proprius  poUicis,  and  peroneui^^ 


CONTRACTION    OF    TOES* 


ias*    The  after-treatment  consists  in  the  application  of  an  apparatua 

bvtded  with  an  elastic  8])inil  spring  at  the  heel,  to  supplement  the 

ion  of  the  teudo  Achillis.     This  form  of  talipes  is  occasiaually  com- 

I  with  varus,  constituting  eaivaneo-varus, 

Taltpes  l^afgua^  or  Jlat^  or  splmj-foot^  ia  rare  as  a  congenital,  but 

atly  common  as  an  acquired  alTection.     The  deformity  is  here  the 

of  that  seen  in  varus,  the  sole  being  flattened,  the  arch  of  the 

>  obliterated,  and  the  foot  everted.     In  severe  cases,  the  heel  is  com- 

iljr  depressed  as  well,  constituting  calcaneo-valgus :  or,  on  the  other 

bdfthe  heel  may  be  elevated,  constituting  equino'vahjua*     Congenital 

» of  taliped  valgus  may  often  be  cured  by  simple  manipulation,  or 

r bandaging  the  foot  to  an  inside  splint,  with  a  wedge-shaped  pad,  as 

I Dopuytreirs  mode  of  treating  fractured  fibula.     In  other  instances, 

ftoiomy  will  be  required,  the  parts  to  be  divided  being  the  tendons  of 

i  longus  and  brevis,  and  extensor  communis  digitorutn,  with 

\%he  tendo  Achillis,  or  even  the  tendons  of  the  tibialis  anticus 

'  pollicis.     The  after-treatment  consists  in  applying  an  appa- 

lace  gradual  inversion^  with  a  pad  to  restore  the  arch  of 

;  Ankles^  which  often  precede  the  development  of  acquired  talipes 
,  should  be  treated  by  attention  to  the  hygienic  surronudiugs  of 
s  patient,  and  by  the  use  of  friction  and  the  salt  douche,  with,  if  neces- 
,  ftD  dastio  bandage,  or  light  metallic  lateral  supports. 

J  On  the  Treatment  of  Club-foot  unihout  Dividing  Tendons, — Mr.  Bar- 
til  opposes  the  practice  of  tenotomy,  in  the  treatment  of  talipes,  on  the 
wild  that  the  atfuction  is  always  the  result  of  paralysis,  and  that 
tride<i  tendons  seldom  reunite.     lie  recommends  instead,  the  employ- 
Dtof  an  apparatus,  in  which  elastic  cords  supplement  the  paralyzed 
I  and  counteract  the  action  of  those  which  are  contracted.     With- 
ering into  any  discussion  of  Mr.  Bar  well's  theoretic  views  (which 
0«ed  to  those  of  the  leading  authorities  on  the  subject  of  club-foot), 
)  ftufilcient  to  say,  that  while  the  ingenious  mode  of  treatment 
I  he  advocates  roaj'  undoubtedly  effect  a  cure  in  mild  cases,  it  will, 
JttMkohtedly,  fail  in  many  of  those  which  arc  more  severe;  and  even 
Jight  cases,  tenotomy  (which  has  not  been  proved  to  do  any  harm) 
ily  abbreviates  the  time  required  for  treatment.     Indeed,  we  may 
ay,  in  the  words  of  Mr.  Adams,  that  the  successful  treatment  of 
t  demands,  inmost  cases,  '^a  judicious  combination  of  operative, 
al,  and  physiological  mcans.^^ 

^iitraotlon  of  a  Toe,  usually  the  second,  is  commonly  due  to  a 
male  of  the  digital  prolongation  of  the  plantar  fascia,  and  requires 
I  of  the  offending  structure;  the  operation  should  be  done  sub- 
^nsly,  opposite  the  base  of  the  second  phalanx,  the  toe  being  then 
l^tvaed,  and  secured  to  a  small  pasteboard  or  wooden  s[)liut. 
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CHAPTER    XXXIY. 

DISEASES  OF  THE  HEAD  AND  SPINE. 

Diseases  of  the  Head. 

Tumors  of  the  Scalp. — The  most  common  forms  of  tumor  met 
with  in  the  scalp,  are  the  cutaneous  proliferous  cyst^  and  the  vascular  or 
erectile  tuvior^  though  fatty  and  fibrous  growths  have  also  been  occa- 
sionally seen  in  this  situation.  The  treatment  of  these  affections  has 
been  sufficiently  discussed  in  other  parts  of  the  volume. 

Tumors  of  the  Skull.  —  Bony^  cartilaginous^  myeloid^  and  can- 
cerous growths  are  met  with  in  the  ctanial  walls,  the  latter  form  of  dis- 
ease constituting  the  affection  sometimes  described  as  Fungus  of  the 
Skull.  Surgical  interference  is  rarely  admissible  in  this  serious  con- 
dition, though  a  case  is  referred  to  by  Erichsen,  in  which  such  a  growth 
was  successfully  removed  by  B.  Phillips. 

Fungus  of  the  Dura  Mater. — Under  this  nan^e  is  commonly  de- 
scribed a  tumor  which,  beginning  without  any  obvious  cause,  makes  its 
appearance  on  the  top  or  side  of  the  head,  or  in  the  temporal  region, 
forming  a  semi-fluctuating  mass,  sometimes  crackling  on  pressure,  pulsa- 
ting, attended  with  much  pain,  and  accompanied  by  various  cerebral 
symptoms,  such  as  double-vision,  deafness,  convulsions,  and,  in  the  latter 
stages,  coma  and  paralysis.  The  tumor,  as  it  increases,  becomes  softer 
and  more  prominent,  a  distinct  margin  of  bone  being  often  felt  surround- 
ing the  morbid  growth,  indicating  the  occurrence  of  erosion  of  the  skulL 
The  pathology  of  this  serious  affection,  which  was  first  clearly  described 
by  Louis,  has  been  recently  investigated  by  Mr.  Lawson  Tait,  who  con- 
cludes, from  the  dissection  of  a  case  which  came  under  his  own  observa- 
tion, as  well  as  from  the  recorded  histories  of  other  instances  of  the 
disease,  that  the  so-called  fungus  of  the  dura  mater  is  reall}'  an  affec- 
tion of  the  skull,  originating  in  the  layers  of  osteal  cells,  and,  clinically 
speaking,  of  a  malignant  character.  The  disease  may  originate  either 
beneath  the  pericranium  (outside  the  skull),  or  between  the  cranial  wall 
and  the  dura  mater,  or,  as  happened  in  Mr.  Tait's  own  case,  in  both  situ- 
ations simultaneously,  the  skull  thus  undergoing  erosion  on  both  sides, 
until  the  masses  meet  and  amalgamate,  when  pulsation  is  developed. 

The  Diagnosis  from  vascular  tumor  of  the  scfllp,  which  is  the  only 
disease  with  which  the  affection  is  likely  to  be  confounded,  may  be  made 
by  observing  that  the  growth  cannot  be  moved  laterally  upon  the  skull, 
and  (in  cases  in  which  the  bone  is  perforated)  can  be  often  partially  re* 
duced  within  the  cranial  cavity.  A  fungus  of  the  dura  mater  has  been 
punctured  under  the  impression  that  it  was  an  abscess,  but  such  a  mis- 
take could  scarcely  arise  except  through  carelessness. 

The  Treatment  of  this  affection  is  extremely  unsatisfactory:  Louis 
recommends  that  the  growth  should  be  excised,  or  otherwise  extirpated^ 
after  removing  as  much  of  the  skull  as  may  be  uecessary  with  the  tre- 
phine; but  the  case  which  he  gives  of  recovery  after  this  severe  treatiQeiit, 
seems,  as  justly  remarked  by  Holmes,  to  have  been  le&lij  one  of  simple 
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caries  with  underiying  exuberant  granulations.  Any  partial  operation, 
in  view  of  the  malignant  character  of  the  affection,  would  be  worse  than 
useless,  while  complete  extirpation  would,  in  all  probability,  but  hasten 
the  fatal  issue. 

Fungus  of  the  Brain,  or  Hernia  Cerebri^  has  been  sufficiently 
alluded  to  in  a  previous  portion  of  the  work.     (See  page  316.) 

Encephalooele  and  Meningocele. — These  are  the  names  given 
to  congenital  tumors,  consisting  of  a  protrusion  through  a  suture,  or 
part  of  the  skull  which  in  foetal  life  is  membranous,  of  portions  of  the 
cranial  contents.  The  meningocele  contains  merely  a  bag  of  cerebral 
membranes  with  sub-arachnoid  fluid,  while  the  encephalooele  contains  a 
portion  of  brain-substance  as  well.  These  malformations  usually,  but 
not  invariably,  occupy  the  occipital  region,  protruding  a  little  behind 
the  situation  of  the  foramen  magnum;  they  are  usually  solitary,  but 
occasionally  multiple,  varying  in  size  from  that  of  a  pea  to  that  of  the 
head  itself,  and  complicated  with  internal  hydrocephalus.  The  sac  of 
a  meningocele  may  be  single  or  multilocular,  and  the  contained  fluid  may 
be  clear  like  that  of  a  hydrocele,  or  may  be  daVk  from  the  admixture  of 
blood.  If  the  tumor  be  sessile,  it  may  be  wholly  or  partially  reducible 
by  pressure,  such  reduction  being  followed  by  symptoms  of  cerebral 
compression ;  the  tumor  swells  up,  and  becomes  tense  when  the  child 
cries,  and  sometimes  partakes  of  the  motions  of  the  brain.  The  affec- 
tion is  occasionaUy  complicated  with  nsevus,  and  not  unfrequently  with 
other  congenital  malformations. 

The  Diagnosis  from  congenital  cystic  tumor,  when  the  meningocele  is 
sessile,  is  sometimes  very  difficult ;  but  in  most  cases  may  be  made  by 
observing  the  situation  of  the  malformation,  its  variations  of  tension, 
and  the  fact  that  it  is  not  movable  upon  the  skull ;  if,  however,  the  com- 
munication with  the  cranial  cavity  be  very  small,  the  diagnosis  may  be 
quite  impossible.  The  affection  is  also  liable  to  be  confounded  with 
erectile  tumors  of  the  scalp,  and  indeed,  as  already  mentioned,  the  two 
diseases  may  coexist. 

The  Prognosis  is  unfavorable,  the  large  majority  of  these  cases  termi- 
nating fatally  during  infancy,  though  occasionally  patients  thus  affected 
have  survived  to  adult  life.  Death  is  usually  preceded  by  convulsions, 
due  to  cerebral  pressure,  but  in  some  cases  ulceration  or  rupture  occurs, 
when  inflammation  of  the  sac  and  general  spinal  meningitis  are  the  im- 
mediate precursors  of  the  fatal  issue. 

The  Treatment  in  most  cases  should  (according  to  Holmes,  who  has 
devoted  special  attention  to  the  subject)  be  limited  to  affording  support 
and  making  gentle  pressure^  by  means  of  a  gutta-percha  cap  lined  with 
cotton  wadding ;  and  in  cases  evidently  complicated  with  general  hydro- 
cephalus, nothing  further  is  admissible.  If  the  tumor  be  rapidly  increas- 
ing, without  general  symptoms,  repeated  tappings  may  be  resorted  to, 
with  precautions  against  the  entrance  of  air.  In  cases  of  m^eivingocele^  if 
pedunculated,  iodine  injections  may  be  tried  with  some  hope  of  benefit. 
Finally,  if  there  be  reason  to  believe  that,  as  sometimes  happens,  the 
communication  with  the  cranial  cavity  has  become  obliterated,  the 
tumor  may  be  excised;  or  even  if  a  oommnnication  persist,  the  operation 
might  be  occasionally  Justifiable,  the  pedide  of  the  tumor  in  such  a  case 
bdng  first  compressed  hj  means  of  a  clamp,  whldi'ehoold  be  allowed  to 
xmnaln  for  tweiig4iMir  boonk    ▲  ymj  tmmsiikMB  oaae  has  been  re- 
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have  been  radically  and  permanent!}'  cured  by  evacuating  the  contents 
of  the  sac,  and  invaginating  its  integuments  so  as  to  plug  the  cranial 
aperture — very  much  as  is  done  with  the  scrotal  tissues,  in  Watzer's 
operation  for  the  radical  cure  of  hernia. 

Paraoentesis  Capitis. — The  operation  of  tapping  the  head  is  occa- 
sionall}'  required  in  cases  of  acute,  or  even  of  chronic  hydrocephalus, 
when  death  seems  imminent  from  the  intra-cranial  pressure  exercised  by 
the  accumulated  fluid.  The  relief  aflforded  by  paracentesis,  under  these 
circumstances,  can  scarcely  be  expected  to  be  permanent,  particularly  in 
congenital  cases,  in  which  there  is  usually  malformation  of  the  brain.  Still 
the  operation  is  not,  even  in  these  instances,  likely  to  add  much  to  the 
gravity  of  the  situation,  while  in  the  non-congenital  cases  it  has  unques- 
tionably been  occasionally  productive  of  much  benefit.  A  very  delicate 
trocar  is  to  be  emplo3'ed,  being  introduced  through  the  anterior  fonta- 
nelle,  as  far  as  possible  from  the  median  line  (so  as  to  avoid  wounding 
the  longitudinal  sinus),  or,  in  cases  of  internal  hydrocephalus,  through 
the  coronal  suture  on  either  side,  midway  between  the  anterior  and 
sphenoid  fontanelles,  the  .point  being  then  directed  inwards  and  back- 
wards so  as  to  penetrate  the  lateral  ventricle.  A  small  quantity  only 
(about  two  fluidounces)  of  fluid  should  be  evacuated,  the  sides  of  the 
skull  being  compressed  during  the  operation  by  the  hands  of  an  assist- 
ant. As  soon  as  the  instrument  has  been  withdrawn,  the  puncture 
should  be  closed  with  an  adhesive  strip,  and  an  elastic,  perforated.  India- 
rubber  cap  (as  advised  by  Holmes)  tightly  drawn  over  the  head,  so  as  to 
support  the  skull  and  prevent  syncope.  If  no  bad  results  follow  the 
operation,  it  may  be  repeated  at  another  point,  after  a  few  weeks'  interval. 


Diseases  of  the  Spine. 

Spina  Bifida. — This  is  a  congenital  malformation,  which  consists  in  a 
deficiency  of  the  spinous  processes  and  laminae  of  one  or  more  vertebrae, 

allowing  tbe  protrusion  of  the  spinal  mem- 
Fig.  327.  branes,  which  form  a  tumor  containing 
cerebro-spinal  fluid,  and  usually  some  of 
the  spinal  nerves  or  even  a  part  of  the 
spinal  cord  itself.  Spina  bifida  (or  Hydro- 
rachitis^  as  it  is  also  called)  may  occupy 
any  portion  of  the  vertebral  column,  though 
most  frequent  in  the  lumbar  and  sacral 
regions;  maybe  single  or  multiple;  is  usu- 
ally of  an  oval  shape ;  and  varies  in  size 
from  that  of  a  walnut  to  that  of  a  child's 
head.  It  may  be  sessile  or  pedunculated, 
sometimes  lobulnted,  and  is  usually  cover- 
ed by  skin  of  a  more  or  less  normal  charac- 
ter, though  in  some  instances  there  is  no 
cutaneous  investment,  the  sac-wall  being 
constituted  of  the  spinal  dura  mater  itself 
in  which  case  ulceration  is  apt  to  oooar. 
The  tumor  is  tense  and  elastic  whan  ths 
child  is  in  the  upright  position  and  diurfaig 
the  action  of  expiration^  becoming  JMvftBr 
during  inspiration  and  when  the  ohOd  k 
spiDii  bifida.                  laid  on  its  face.  Fluctuation  is  aOM^Il., 
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observed,  and  pcartial  reduction  may  be  often  effected  by  pressure — the 
bony  aperture  through  which  the  protrusion  has  taken  place  being  then 
perceptible  to  the  touch.  Spina  bifida  often  coexists  with  other  de- 
formities, and  is  frequently  complicated  with  hydrocephalus.  Death 
usually  occurs  within  a  short  time  of  birth,  from  convulsions  or  spinal 
meningitis,  though  occasionally  life  is  prolonged  to  adult  age,  and  in 
some  rare  instances  it  would  appear  that  a  spontaneous  cure  has  been 
effected,  by  the  channel  of  communication  with  the  cavity  of  the  spinal 
membranes  becoming  obliterated. 

The  Treatment  of  this  affection  is  not  very  satisfactory ;  if  the  tumor 
be  not  rapidly  increasing  in  size,  the  surgeon  should  content  himself  with 
applying  equable  support^  with  perhaps  slight  pressure,  by  means  of  a 
well-padded  leather  or  gutta-percha  cap,  or  an  air-pad ;  if  the  skin  be  not 
irritable,  the  tumor  may  be  painted  with  collodion,  thus  taking  advan- 
tage of  the  contractile  properties  of  that  substance.  If  the  child  be 
otherwise  healthy,  and  life  seem  to  be  endangered  by  the  rapid  growth 
of  the  tumor  (threatening  ulceration  and  rupture,  or  inducing  convulsions 
or  paralysis),  paracentesis  may  be  tried  ;  the  sac  is  tapped  with  a  small 
trocar  at  a  distance  from  the  median  line  (in  which  position  the  cord  is 
most  likely  to  be  placed),  an  ounce  or  two  of  fluid  being  evacuated,  and 
the  wound  then  instantly  closed,  and  pressure  reapplied.  If  these  means 
fail,  and  the  tumor  be  pedunculated,  a  small  quantity  of  a  solution  of 
iodine  may  be  cautiously  injected,  a  plan  which,  with  various  modifica- 
tions, has  been  successfully  employed  by  Brainard,  of  Chicago,  Velpeau, 
and  other  surgeons.  Ligation  and  excision  have  been  occasionally 
resorted  to,  and  each  has  proved  successful  in  at  least  one  instance,  but, 
in  most  cases,  has  but  served  to  hasten  death. 

False  Spina  Bifida. — Under  this  name  are  included  three  distinct  con- 
ditions, viz.:  (1)  a  true  spina  bifida,  the  connection  of  which  with  the 
spinal  membranes  has  become  obliterated ;  (2)  a  congenital  tumor,  cystic 
or  fatty,  which  originates  within  the  spinal  canal  and  protrudes  through 
an  aperture  due  to  a  deficiency  in  the  vertebral  laminae;  and  (3)  a  tumor 
containing  foetal  remains,  constituting  the  malformation  properly  de- 
scribed as  included  foetation.  If  the  surgeon  can  satisfy  himself,  by  care- 
ful and  re{>eated  examination,  that,  in  a  case  of  this  kind,  there  is  really 
no  communication  with  either  the  cavity  of  the  spinal  meninges,  or  with 
the  pelvic  or  other  internal  viscera,  an  operation  for  the  relief  of  the  de- 
formity may  be  properly  resorted  to;  if  the  tumor  be  evidently  cystic, 
iodine  injection  would  be  the  proper  remedy,  but  under  other  circum- 
stances excision  would  be  preferable.' 

Congenital  Cystic  Tumors,  unconnected  with  the  spine,  but  occupying 
the  median  line  of  the  back,  may  closely  simulate  cases  of  spina  bifida, 
but,  as  pointed  out  by  T.  Smith,  can  sometimes  be  distinguished  by  feel- 
ing the  line  of  spinous  processes  beneath  the  cyst ;  the  diagnosis  might 
farther  be  aided  by  an  analysis  of  the  contained  fluid,  which  in  some 
cases  of  spina  bifida  has  been  found  to  contain  a  substance  resembling 
grape-sugar. 

Antero-posterior  Ounrature  of  the  Spine  (Disease  of  the  Spine ^ 
Pott's  Disease). — This  aflTection  originates  in  osteiHs  of  the  bodies  of 
the  vertebrae.    In  some  instanoesi  and  in  these  the  prognosis  is  least 

See,  upon  this  subject,  Holmei^s  SwrgMi  gWeftwinf^f  (7IMrifi*<  IM^mmm,  pp. 
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unfavorable,  the  case  is  one  of  ordinary  osteitis ;  but  in  most  cases  then 
is  evidence  of  the  existence  of  scrofula,  or  even  of  the  deposit  of  taberde. 
Spine  disease  occurs  chiefly  in  children  and  in  young  adults,  and  is  per* 
haps  rather  more  frequent  in  bo^'s  than  in  girls.  Occasionally  a  fall  or 
a  blow  is  referred  to  as  the  exciting  cause  of  the  affection,  bat  in  most 
instances  no  explanation  of  its  origin  can  be  given.  Any  part  of  the 
vertebral  column  may  be  the  seat  of  the  disease,  which  is,  however,  most 
common  in  the  dorsal  region.  The  bodies  of  several  vertebne  are  nsa- 
ally  simultaneously  affected,  becoming  softened  and  disintegrated,  and 
leading  to  disorganization  of  the  intervertebral  fibro-cartilages— the  sa« 
perincumbent  weight  of  the  head  and  upper  part  of  the  body  eventnaUy 
giving  rise  to  the  posterior  angular  deformity, which  is  characteristic  of 
the  fully  developed  affection.   In  most  cases,  the  osseous  change  runs  on 


Fig.  338. 


Fig.  829. 


Antero-pocterior  eorratar*  of  spine. 


Caries  of  tho  ▼ertabm. 


to  caries  (whence  the  disease  is  frequently  spoken  of  as  caries  of  the 
vertebrae),  abscess  forming  as  a  consequence,  and  the  pus  usually  making 
its  way  to  the  surface,  either  in  the  loin,  or  by  descending  in  the  course  of 
the  psoas  muscle ;  in  other  cases,  however,  the  pus,  for  a  time  at  least, 
becomes  concrete  and  obsolete,  rendering  the  spine  a  favorite  sitnation 
of  the  residual  abscess  (see  p.  382).  In  a  few  instances  the  disease  runs 
its  course  without  an}'  evidence  of  pus-formation  whatever,  the  patho- 
logical change  in  these  cases,  therefore,  being  more  properly  designated 
as  interstitial  absorption  than  as  caries  (see  p.  560). 

Although,  in  the  course  of  the  disease,  the  spinal  canal  may  be  bent 
to  a  right  angle,  it  is  very  seldom  that  the  spinal  cord  is  pressed  npon 
or  otherwise  injured.  This  is  evidently  owing  to  the  gradual  nature  of 
the  change,  which  allows  the  cord  to  accommodate  itself  to  its  altered 
circumstances;  and  to  the  occurrence  of  anch3'losis,  which  prevents  in- 
jurious motion.  Anchylosis  is  indeed  the  process  by  which  nature  effects 
a  cure  in  these  cases.    It  frequently  goes  on  part  passu  with  the  disin- 
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tegrating  changes,  arches  of  new  bone  being  thrown  across  from  one 
vertebra  to  another,  and  the  same  specimen  exhibiting  at  once,  caries, 
medullization,  and  eburnation  in  different  parts.  In  cases  in  which  anchy- 
losis is  deficient  (as  may  happen  when  the  angular  projection  is  not 
marked,  the  diseased  vertebral  bodies  being  then  separated  and  prevented 
from  coalescing),  spinal  meningitis  may  occur,  leading  to  secondary 
changes  in  the  cord,  and  to  consequent  paralysis ;  while  in  the  cervical 
region,  where  the  vertebral  column  has  a  considerable  range  of  motion, 
consecutive  fracture  or  dislocation  may  take  place,  and,  by  compressing 
or  bruising  the  cord,  lead  to  a  rapidly  fatal  issue. 

Symptoms. — The  early  symptoms  of  spine  disease,  particularly  in 
children,  are  somewhat  equivocal,  consisting  chiefly  in  evidences  of 
spinal  irritation^  such  as  weakness,  numbness,  and  tingling  of  the  lower 
extremities,  a  difficulty  in  standing  or  walking,  with  a  tottering  gait,  and 
a  tendency  to  fall  forwards.  The  spinal  column  is  somewhat  stiffened, 
the  patient  moving  it  as  a  whole,  and  thus  being  unable  readily  to  raise 
or  turn  himself  in  bed  without  assistance.  Examination  may  reveal  an 
undue  prominence  of  some  of  the  dorsal  spines,  with  perhaps  thickening 
of  the  surrounding  tissues,  and  tenderness  on  pressure.  Fain  may  be 
elicited  by  pressing  on  the  head,  or  by  making  the  patient  jump  from  a 
stool  to  the  floor,  thus  approximating  the  extremities  of  the  vertebral 
column.  In  adults,  pain  is  a  more  constant  symptom,  being  usually  of 
a  dull  rheumatic  character.  Spasmodic  pain  in  the  abdomen  is,  accord- 
ing to  Dr.  B.  Lee,  an  early  and  characteristic  symptom  of  this  affection. 
As  the  disef&se  advances,  paralysis  may  be  developed,  involving  the 
lower  or  upper  extremities,  according  to  the  part  of  the  spine  affected. 
Incontinence  of  feces  and  retention  of  urine  sometimes  foim  further 
disagreeable  complications.  Abscess  sometimes  occurs'quite  early  in  the 
course  of  the  disease,  and  not  unfrequently  before  the  development  of 
angular  deformity. 

Diagnosis — The  diagnosis  in  the  early  stages  is  often  very  difficult; 
indeed  it  is  sometimes  quite  impossible  to  distinguish  spine  disease,  par- 
ticularly in  children,  from  inflammation  of  the  surrounding  ligamentous 
structures^  until  the  milder  course  of  the  latter  affection  reveals  its  true 
nature.  From  neuralgia  of  the  spine,  an  affection  analogous  to  the  hys- 
terical knee-joint,  the  diagnosis  may  be  made  by  observing  the  absence, 
in  the  neuralgic  affection,  of  rigidity  or  other  physical  evidence  of  disease, 
even  in  cases  of  long  duration.  The  wincing  of  the  patient,  upon  the 
application  of  a  sponge  wrung  out  of  hot  water  to  the  suspected  part  of 
the  spine,  is  looked  upon  by  many  surgeons  as  a  sure  proof  of  the  ex- 
istence of  caries.  According  to  my  experience  this  test  is  not  to  be 
implicitly  relied  upon ;  at  least,  I  have  known  it  to  fail  in  cases  in  which 
the  deformity  and  other  symptoms  left  no  doubt  as  to  the  nature  of  the 
case.  The  diagnosis  from  morbus  coxarius,  and  from  sacro-iliac  disease, 
has  already  been  referred  to.  (See  pp.  581  and  684.)  When  the  character- 
istic deformity  appears,  there  is  little  difficulty  in  recognizing  the  nature 
of  the  affection.  This  deformity  consists,  as  already  mentioned,  in  a 
posterior  angular  projection  of  the  diseased  vertebrae,  due  to  the  ab- 
sorption or  disappearance  of  their  bodies,  and  the  consequent  subsidence 
of  the  upper  portion  of  the  column.  It  is  distinguished  from  the  antero- 
posterior curvature  of  simple  debility,  by  its  persistence  in  the  prone 
position — and  from  that  of  rickets,  by  its  angular  character.  This  angu- 
lar deformity  is  accompanied,  after  the  occurrence  of  anchylosis,  with 
compensatory /orwanZ  curvatures  above  and  below;  the  gibbosity  of 
the  spine  is  thus  thrown  into  a  plane  behind  that  of  the  pelvis,  while 
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the  head  is  directed  upwards  and  backwards,  giving  the  peculiar  but 
involuntary  strut  and  air  of  pride,  which  are  so  often  seen  in  hunch- 
backs. Occasionally  the  displacement  is  at  first  somewhat  lateral,  and 
a  hasty  examination  might  then  give  the  impression  that  the  case  was 
one  of  lateral  curvature;  the  diagnosis  may  be  made  by  observing  that 
in  true  spine>diseasc  there  is  no  axial  rotation  of  the  vertebrae,  such  as 
always  exists  in  the  other  affection  (see  p.  617).  When  the  vertebrae  in- 
volved arc  those  of  the  cervical  region,  particularly  the  atlas  and  axis, 
the  case  may  be  mistaken  for  one  of  wry-neck.  The  stern o-mastoid 
muscles  are,  under  these  circumstances,  tense  and  prominent,  and  the 
neck  stiff;  while  the  patient  often  involuntarily  supports  the  head  with 
both  hands,  so  as  to  guard  against  sudden  movements.  The  diagnosis 
from  wry-neck  may  be  made  by  noting  the  localized  tenderness  and 
thickening  of  the  spine,  and  the  increase  of  pain  by  tapping  or  pressing 
on  the  head. 

The  diagnosis  of  Abscess  arising  from  Spine-disease  requires  some 
attention.  The  situation  of  the  abscess,  in  these  cases,  varies  with  the 
part  of  the  vertebral  column  which  is  involved.  Thus,  in  disease  of  the 
cervical  vertebrae,  the  pus  may  present  itself  at  the  back  of  the  pharynx, 
at  the  side  of  the  neck  (beneath  the  stern  o-mastoid  muscle),  or  more 
rarely  in  the  axilla;  it  may  even  pass  downwards  into  the  thoracic 
cavity.  Abscess  from  disease  of  the  upper  dorsal  vertebrae,  commonly 
makes  its  wsiy  downwards,  along  the  course  of  the  aorta  and  iliac 
arteries,  presenting  itself  in  the  iliac  fossa  above  Poupart's  ligament, 
but  may  gravitate  to  the  back  of  the  pelvis,  passing  out*  through  the 
sacro-sciatic  notch  into  the  gluteal  region,  may  pass  forwards  along  the 
ribs,  opening  at  the  side  of  the  trunk,  or  may  go  directly  backwards, 
forming  a  dorsal  or  lumbar  abscess  ;  finally,  it  may,  in  some  rare  cases, 
burst  into  the  air-passages  or  gullet.  When  the  lumbar  and  lower  dorsal 
vertebrae  arc  affected  (the  most  common  situation  of  the  disease),  the 
abscess  usuall}'  descends  in  the  sheath  of  the  psoas  muscle,  on  one  or 
both  sides,  constituting  the  condition  known  as  psoas  abscess.  This 
generally  points  in  the  front  of  the  thigh  beneath  Poupart's  ligament, 
but  may  burrow  downwards  to  the  ham  or  even  to  the  ankle.  In  other 
cases  the  pus  may  present  itself  in  the  lumbar  region,  in  the  perineum, 
on  the  outer  side  of  the  hip,  in  the  iliac  fossa,  or  in  the  inguinal 
canal ;  or  it  may  even  burst  into  the  bowel  or  bladder.  By  care  and 
attention  it  is  usually  possible  to  determine  whether  an  abscess,  oc- 
curring in  any  of  these  situations,  be  or  be  not  dependent  upon  disease 
of  the  spine.  It  is,  however,  sometimes  a  matter  of  great  difficulty  to 
distinguish  between  psoas  and  iliac  abscess — the  former  commonly 
arising,  as  we  have  seen,  from  caries  of  the  dorsal  or  lumbar  vertebrae, 
while  the  latter  originates  in  the  areolar  tissue  of  the  iliac  fossa,  and 
may  or  may  not  be  connected  with  disease  of  the  bony  pelvis.  This 
difficulty  is  further  increased  by  the  circumstance,  that  while  spinal 
abscess  occasionally  presents  itself,  as  we  have  seen,  in  the  iliac  region, 
an  iliac  abscess  may,  on  the  other  hand,  make  its  way  into  the  sheath 
of  the  psoas  muscle.  Psoas  abscess  is,  however,  commonly  a  disease  of 
early  life,  points  below  Poupart's  ligament,  is  usually  attended  with  irri- 
tation and  rigidity  of  the  psoas  muscle,  and  often  makes  its  appearance 
suddenly;  while  iliac  abscess,  on  the  other  hand,  occurs  almost  exclu- 
sively in  adults,  points  above  Poupart's  ligament,  and  is  gradually 
developed. 

Psoas  and  iliac  abscesses  must  also  be  distinguished  from  inguinal 
aneurism  which  has  become  suddenly  diffused,  from  femoral  hernia,  and 
from  fatty,  serous,  or  hydatid  tumors.    The  diagnosis  from  aneurism^ 
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may  be  made  by  investigating  the  history  of  the  case,  and  by  observing 
the  presence  of  fluctuation  and  th4  absence  of  any  bruit  or  other  stetho- 
Bcopic  signs.  From  hernia^  the  affection  may  be  distinguished  by  noting 
the  fluctuating  character  of  the  swelling,  the  absence  of  gurgling  (in  both 
diseases  the  swelling  is  reducible,  and  there  may  be  an  impulse  trans- 
mitted by  coughing),  and  the  situation  of  the  femoral  vessels,  which  in 
hernia  are  to  the  outside^  and  in  abscess  usually  to  the  inside  of  the 
tumor.  Fatty  and  other  tumors  may  be  recognized  by  their  not  being 
reducible  within  the  abdomen,  and,  if  necessary,  by  the  use  of  the  explor- 
ing needle. 

Prognosis. — The  prognosis  of  antero-posterior  curvature  of  the  spine 
is  never  favorable;  the  best  that  can  be  hoped  for  is  the  occurrence 
of  anchylosis,  with  a  permanent  angular  deformity.  If  the  spine  retain 
its  straight  position,  fatal  inflammation  of  the  membranes  is  apt  to  occur, 
while  if  abscess  forms,  the  patient  almost  always  perishes  from  exhaus- 
tion or  from  secondary  visceral  disease.  In  a  case  at  the  Episcopal 
Hospital,  some  years  ago,  a  psoas  abscess  caused  ulceration  of  a  branch 
of  the  itternal  iliac  artery,  leading  to  rapid  death  from  hemorrhage. 

Treatment — In  the  treatment  of  disease  of  the  spine,  rest  of  the  part 
is  of  the  utmost  importance :  if  the  cervical  vertebras  be  affected,  the 
head  must  be  carefully  supported  with  sand-bags  or  other  mechanical 
contrivance,  so  as  to  prevent  any  sudden  movement  which  might  cause 
death  by  producing  dislocation.  In  ordinary  cases,  the  patient  may  be 
confined  to  the  horizontal  position  on  a  suitable  couch,  the  prone  being 
more  desirable  than  the  supine  posture.  No  attempt  should  be  made  either 
to  extend  the  spine  or  to  remove  any  existing  backward  projection,  for 
such  attempts  could  only  do  harm  by  interfering  with  the  occurrence  of 
anchylosis.  The  horizontal  position  must  be  rigidly  maintained  for 
many  months,  until  the  surgeon  can  satisfy  himself  indeed  that 'bony 
union  of  the  diseased  vertebrae  is  well  advanced.  Tonics^  especially 
cod-liver  oil,  may  be  exhibited  with  advantage,  and  the  patient,  if  a  child, 
should  be  daily  carried  into  the  open  air  on  a  couch  or  in  a  suitable 
coach. 

Counter-irritation  (by  means  of  setons,  issues,  or  the  actual  cautery) 
was  highly  commended  by  Pott,  who  first  accurately  investigated  the 
nature  of  this  disease — and  is  still  in  much  repute  with  manj*^  surgeons. 
I  am  not  myself  very  enthusiastic  with  regard  to  these  severe  applica- 
tions, believing  with  Shaw  and  Holmes  that,  in  most  cases,  the  milder 
remedy  of  painting  the  tincture  of  iodine  on  either  side  of  the  affected 
vertebrae,  will  be  quite  sufficient.  If  there  be  much  pain,  tenderness,  and 
other  evidence  of  inflammation,  there  can  be  no  better  local  remedy  than 
dry  cold  applied  in  the  form  of  an  ice-bag. 

In  some  cases,  it  may  be  desirable  to  combine  mec/iamcaZ  support  with 
rest  in  the  prone  position,  and  this  may  be  conveniently  done  by  the  use 
of  a  moulded  gutta-percha  splint  or  a  corset-like  bandage  stiffened 
with  whalebones.  When  anchylosis  is  well  advanced,  the  patient  may 
be  allowed  to  get  up,  having  been  previousl}*^  provided  with  a  well-fitting 
apparatus,  consisting  of  a  firm  pelvic  band  with  crutch-pieces  to 
take  off  the  weight  of  the  upper  portion  of  the  trunk,  and  suitable  pads 
to  afford  support  directly  to  the  affected  portion  of  the  spine.  If  the 
cervical  vertebrae  be  involved,  the  apparatus  must  be  provided  with  an 
additional  piece  to  fix  the  neck  and  support  the  head. 

The  treatment  of  spinal  abscess  is  that  of  cold  or  chronic  abscess  in 
general  (see  page  382).  Every  effort  should  be  made,  in  the  first  place, 
to  induce  absorption  of  the  fluid,  it  being  remembered  that,  even  if  a 
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residual  abscess  follows  at  a  later  period,  the  prognosis  will  then,  probably, 
be  more  favorable  than  if  the  collection  had  b^n  evacuated  in  the  first 
instance.  Even  if  the  opening  of  a  psoas  abscess  appear  inevitable,  it 
is  better  in  most  instances  to  leave  the  case  to  nature,  rapid  sinking  not 
nnfrcquently  following  operative  interference  under  these  circumstances. 
If,  however,  it  be  determined  to  use  the  knife,  it  should  be  done  under  a 
veil  of  lint  dipped  in  carbolic  oil,  with  the  precautions  recommended  bj 
Prof.  Lister. 

Arthritis  occasionally  attacks  the  articulations  of  the  vertebne,  and, 
in  the  case  of  the  occipito-atloid  and  atlo-axoid  joints,  is  attended  with 
risk  of  sudden  death  from  the  occurrence  of  dislocation.  The  most 
important  points  in  the  treatment  are  to  fix  the  head  and  neck  by  suit- 
able mechanical  appliances,  so  as  to  prevent  injurious  movements,  and 
to  give  free  vent  to  any  pus  that  may  be  formed,  lest  sufibcation  should 
result  from  pressure  of  the  abscess  upon,  or  from  its  bursting  into,  the 
air-passages. 

Necrosis  of  the  bodies  of  the  cervical  vertebrae  is  occasionally  seen 
in  cases  of  syphilitic  ulceration,  or  as  the  result  of  gunshot  or  other 
injuries;  and  cases  in  which  recovery  has  followed  the  discharge  of  large 
sequestra,  under  these  circumstances,  have  been  recorded  by  Wade,  Keate, 
Syme,  Mercogliano,  Morehouse,  and  Bayard. 
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It  would  be  utterly  impossible  to  give,  within  the  narrow  limits  of 
this  chapter,  even  a  sketch  of  the  present  state  of  ophthalmic  surgery, 
nor  indeed  would  the  attempt  to  do  so  be  worth  making,  since  the  dis- 
eases of  the  eye  have  become,  of  late  years,  to  a  great  degree  au  object 
of  special  study,  and  since  numerous  excellent  manuals  and  treatises  on 
the  subject  are  accessible  to  any  one  who  may  desire  to  make  himself 
familiar  therewith.  I  shall,  therefore,  chiefly  confine  my  attention,  in 
the  following  pages,  to  a  brief  reference  to  those  more  common  affections 
of  the  eye  which  every  surgeon  may  be  called  upon  to  treat,  and  to  a 
short  description  of  the  more  important  operations  which  are  performed 
upon  this  organ. 

Diseases  of  the  Conjunotiva. 

Aoute  Cosjunotivitis  ( Catarrhal  Ophthalmia), — A.n  inflammation 
of  the  conjunctiva,  usually  caused  by  cold  or  other  local  irritation,  bot 
sometimes  prevailing  epidemically  in  certain  localities,  and  apparently 
transmissible  by  contagion. 

Symptoms. — A  sensation  as  of  dust  in  the  eye,  with  heat,  smartingi 
and  stiffness  of  the  lids.  The  conjunctiva  is  brilliantly  injected,  the 
redness  being  quite  superficial,  and,  at  first,  greatest  at  the  circumference 
of  the  globe.  Slight  photophobia,  with  increased  lachrymation,  followed 
by  muco-purulent  discharge,  which,  becoming  dry,  causes  the  lids  to 
adhere. 
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Treatment. — Astringent  lotions  of  alum,  sulphate  of  zinc,  or  corrosive 
sublimate  (gr.  ^  to  fij),  with  frequent  ablutions  with  cold  water ^  and,  in 
severe  cases,  the  application  once  or  twice  daily  of  a  few  drops  of  a  solu- 
tion of  nitrate  of  silver  (gr.  j-ij  to  f3j).  The  lids  may  be  smeared  at 
night  with  simple  ointment,  to  prevent  their  adhering  together.  The 
constitutional  treatment  consists  in  regulating  the  digestive  functions, 
and  in  improving  the  general  health  by  the  use  of  tonics^  especially  iron 
and  quinia.    A  shade  may  be  worn  if  there  is  much  photophobia. 

Chronio  Coi^junotivltls,  or  Chronic  Ophthalmia^  may  occur  as  a 
sequel  of  the  affection  just  described,  or  may  originate  from  the  irritation 
of  inverted  lashes,  or  from  reading  or  sewing  with  an  in8ufl3cient  light. 

Treatment, — The  cause  must,  if  possible,  be  removed,  by  taking  away 
any  sources  of  local  irritation,  forbidding  overuse  of  the  eyes,  etc.  In 
addition  to  the  measures  above  directed  for  the  acute  form  of  the  affec- 
tion, counter-irritation  by  means  of  a  small  blister  or  the  vapor  of  bro- 
mine may  be  advantageously  applied  to  the  temples,  or  behind  the  ears. 
If  complicated  with  granular  lids,  this  condition  must,  of  course,  be 
remedied  before  the  conjunctival  inflammation  can  be  cured. 

Phlyctenular  Cox\junotivlti8  (Pustular  or  Papular  Ophthalmia), 
— ^This  is  a  form  of  conjunctivitis  characterized  by  the  formation  of  little 
elevated  vesicles,  with  increased  vascularity  of  the  conjunctiva  in  their 
immediate  vicinity.  The  treatment,  after  any  acute  irritation  has  been 
subdued,  consists  in  dusting  into  the  eye  with  a  camel's-hair  brush  a 
little  finely-powdered  calomel,  in  the  application  to  the  inside  of  the  lids 
of  a  weak  red  precipitate  ointment  (gr.  iv-viij  to  3j),  or  in  dropping 
into  the  eye,  thrice  daily,  a  weak  solution  of  the  bichloride  of  mercury.' 

Purulent  CoDJunotivitls,  or  Purulent  Ophthalmia,  is  a  very  high 
grade  of  conjunctival  inflammation,  attended  with  a  profuse  muco-puru- 
lent  discharge  which  is  fully  developed  within  twenty-four  to  forty-eight 
hours  after  the  first  onset  of  the  disease.  There  are  three  varieties,  the 
purulent  ophthalmia  of  new-born  infants,  the  contagious  or  Egyptian 
ophthalmia  of  adults,  and  the  gonorrhoBal  ophthalmia,  which  has  already 
been  considered.    (See  page  427.) 

Ophthalmia  Neonatorum. — This  form  of  the  disease  usually  be- 
gins a  few  days  after  birth,  involving  both  eyes  simultaneously  or  con- 
secutively, and  sometimes  ending  in  total  loss  of  vision.  The  affection 
often  appears  to  originate  during  birth,  from  direct  contact  with  a  puru- 
lent vaginal  discharge  in  the  mother. 

Symptoms. — A  whitish  or  yellow,  muco-purulent  or  purulent  discharge, 
rapidly  increasing  in  quantity,  with  swelling  of  the  lids  and  chemosis  of 
the  ocular  conjunctiva.  If  the  disease  be  not  checked,  opacity,  ulcer- 
ation, or  even  sloughing  of  the  cornea  will  probably  occur,  with,  of 
course,  total  loss  of  sight. 

Treatment. — The  discharge  should  be  removed  as  fast  as  it  accumu- 
lates, by  syringing  the  eye  with  a  solution  of  alum  (gr.  v  to  f?j )  every  half 
hour,  day  and  night,  the  lids  being  gently  separated  with  the  thumb  and 
finger  of  the  left  hand,  while  the  syringe  is  worked  with  the  right ;  or, 
the  lids  being  everted,  a  five-grain  solution  of  nitrate  of  silver  may  be 

'  The  following  formula,  which  corresponds  to  the  preparation  known  as  Aqua 
Conradi^  will  be  found  satisfactory :  ^.  Hvdrarg.  chlorid.  corrosiv.  gr.  ^ ;  MuciUg. 
eydoDii  I^bs;  Yhi.  opii  gtt.  v ;  Aquas  destillat.  f^ij.    M. 
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applied,  with  a  camers-bair  brush,  once  a  da}^,  any  excess  of  thfiomli^J 
being  immediatGly  neutralized  with  a  solution  of  common  9$M;  tWTaiT 
should  be  greased  with  simple  ointment,  to  prevent  their  stir 
gether     If  ulceration  of  the  cornea  occur,  quiaiii  should  be  ^-.civ. n. 
doses  of  about  half  a  grain,  three  times  a  da}". 

Purulent  Ophthalmia  of  Adults,  Conta^ous  or  Egyptian  rtjt 
Ihalmia  (so  called  from  its  prevalence  as  an  eudemic  in  Ej^ypt).  blui 
mildest  form  resembles  catarrhal  ophthalmia,  but  often  runs  a  com* 
quite  as  severe  as  the  affection  which  results  from  the  cx>ntagioBrf 
gonorrhoea.  Purulent  ophthalmia  is  eminently  contagious,  aod  oAii 
prevails  as  an  epidemic.  It  may  originate  sporadically  from  ranwi 
forms  of  local  irritation. 

Sipnploms, — A  muco-purulent  and  afterwards  purulent  disebarg^,^ 
great  chemosis,  and  inflammation  and  swelling  of  the  lids,  withbamiaj 
pain,  and  a  good  deal  of  constitutional  disturbance.  One  or  belli  ew 
may  be  attacked.  Opacity,  ulceration,  or  sloughing  of  the  coraeaiwj 
ensue;  or  the  inflaromation  may  spread  to  the  deeper  tissues  of  tbeejv; 
or  a  persistent  granular  condition  of  the  lids  may  be  developecL 

Treatment, — If  onlj^  one  eye  be  affected,  the  other  should  be  eifectnillj 
closed  by  means  of  a  compress  of  charpie,  covered  with  a  disc  of  adW 
sive  plaster,  and  the  whole  coated  with  collodion.  This  may  be  remoreA 
twice  a  day,  to  wash  and  inspect  the  organ.  In  mild  cases,  astringmvt 
and  detergent  application  a,  as  recommended  for  catarrhal  ophthalmiti 
will  probably  prove  suflieient;  but,  if  the  disease  assume  a  severe  typ<f^ 
no  time  should  be  lost  in  adopting  those  measures  which  were  fulIjr*U" 
tailed  in  speaking  of  Ophthalmic  Oonorrhwa,    (See  page  428.) 

Granular  Iiids  (  Trachoma)  is  a  condition  which  has  been  referred l<i 
in  the  preceding  pages,  and  which  consists  of  a  rough,  villous,  gnnular 
state  of  the  pal|)ebral  conjunctiva, keeping  up  a  chronic  muco-purulenldi*- 

charge,  causing  much  pain,  and  '   ' — ' 
by  friction,  a  vascular  and  ha«y 
of  the  cornea.     There  are  two  ci 
to  which  the  name  of  grauul'^ 
commonly  applied,  one  cons 
in  a  hypertrophied  state  oi 
and  the  other  in  the  developmeul  o\  im 
or  t^esicular  granulations^  which  ar«  ^ 
some  authors    regarded   as  new  fonrfl^ 
tions,  the  result  of  inflammatory  actioa, 
and  by  others   as   enlargements  of  U»« 
closed  lymphatic  follicles.     These  vesV 
cular  granulations  appear  as  little  rooad 
bodies,  like  the  grains  of  boiled  sag^ 
often  occur  epidemically,  and  are  tnyw- 
missible  by  contagion. 

St/mptotns, — Heat  and  a  sensation  || 
of  sand  in  the   eye,  with   slight 
phobia,  and  enough  discharge  of  muco-pus  to  glue  together  iheej 
during  the  night*     The  caruncle  and  tarsal  margins  of  the  lids  are 
dened,  and  the  upper  lid  is  thickened  and  droops  over  the  eye.    The 
cornea  becomes  nebulous,  uneven,  and  extremely  vasculare  Tra< 
Pamiug)^find  ulceration  sometimes  occurs.     The  palpebral  cor.,-;.       ' 
may  eventually  undergo  contraction,  causing  Entropion  and  ZHsticht^int* 


Fig.  330. 


Omntikr  Udi. 
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Treatment. — In  some  cases,  counter-irritation  to  the  outsnde  of  the  lids, 
as  by  the  application  of  the  tincture  of  iodine,  with  the  use  of  tonicsj 
will  be  sufficient.  In  other  cases,  it  may  be  necessary  to  apply  astrin- 
gents, or  caustics,  to  the  granulations  themselves.  Various  articles  are 
employed  for  this  purpose,  such  as  a  solution  of  nitrate  of  silver^  gr. 
v-xx  to  fsj  (Lawson),  the  ^^  lapis  viitigalus^^^  or  nitrate  of  silver  in  sub- 
stance, diluted  by  fusing  with  it  nitrate  of  potassa  (Wells),  the  undi- 
luted Liquor  Potassse  (Dixon),  or,  which  is  a  favorite  in  this  country, 
the  blue-atone  or  crystallized  sulphate  of  copper.  These  applications 
ma}'  be  repeated  at  intervals  of  two  or  three  days,  the  precaution  being 
taken,  if  nitrate  of  silver  is  used,  to  neutralize  it  at  once  by  the  injec- 
tion of  salt  and  water.  The  powdered  acetate  of  lead  is  another  remedy 
which  is  occasionally  useful.  If  the  cornea  be  ulcerated,  instillations 
of  atropia  should  be  practised,  and,  in  any  case,  advantage  may  be  de- 
rived from  the  use  of  a  compressing  bandage,  Stokes,  of  Dublin,  has 
suggested  the  use  of  delicate  ivory  plates,  applied  within  and  without 
the  lid,  and  held  together  by  a  spring  or  screw,  so  as  to  maintain  con- 
Btant  pressure  upon  the  granulations.  Inoculation^  with  the  matter 
fh>m  a  case  of  purulent  ophthalmia,  has  been  successfully  employed  in 
inveterate  cases  by  Bader,  Dixon,  Lawson,  and  others.  Syndectomy 
or  Peritomy^  which  is  an  operation  consisting  in  the  excision  of  a  very 
narrow  band  of  conjunctiva  and  subconjunctival  tissue  from  around  the 
cornea,  may  be  practised  in  cases  of  pannus  which  persist  after  the  relief 
of  granular  lids.  This  operation,  which  was  introduced  by  Furnari,  in 
1862,  is  also  recommended  by  Lawson,  as  a  preliminary  to  purulent 
inoculation. 


Pterygium. — This  is' a  peculiar  fleshy  growth,  consisting  of  a  hyper- 
trophy of  the  conjunctiva  and  subconjunctival  tissue,  which  is  most  com- 
mon in  warm  climates.  One  or  both  eyes  may  be  affected,  the  growth 
almost  invariably  occupying  the  inner  or  nasal  part  of  the  eye,  arising 
by  a  fan-shaped   expansion   from 

the  semilunar  fold  and  lachrymal  Fig.  831. 

caruncle,  and  converging  as  it  ap- 
proaches the  cornea,  the  centre  of 
which  it  rarely  passes.  The  treat- 
ment consists  in  excision^  which  is 
performed  by  seizing  the  pterygium 
with  toothed  forceps,  raising  it 
from  the  surface  of  the  eye,  and 
shaving  it  off  from  its  corneal  at- 
tachment, then  turning  it  back- 
Wards  and  carefully  dissecting  it 

from  its  base ;  the  growth  is  apt  to 

recur,  to  prevent  which  the  seat  of 

attachment  may  be  touched  every 

tivo  or  three  days  with  a  crj'stal 

of  blue-stone.    Another  operation. 

Called  transplantation^  consists  in 

dividing  the  corneal  attachment, 

turning  the  pterygium  back,  and 

fixing  its  free  extremity  in  an  in- 
cision in  the  lower  part  of  the  con- 

junctiva,  by  means  of  a  fine  suture;  or  the  growth  may  be  removed  by 

means  of  a  ligature  threaded  upon  two  needles,  and  introduced  as  seen 


Pterjgiam. 
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in  Fig.  331.  When  the  needles  are  cat  off,  the  pterygium  is  transfixed 
by  three  ligatures,  by  the  tightening  of  which  it  is  effectually  strangu- 
lated. 

Tumors  of  various  kinds  grow  from  the  conjunctiva,  and  may  be 
readily  excised  with  toothed  forceps  and  delicate  scissors,  curved  upon 
the  flat. 

Diseases  op  Cornea,  Sclerotic,  and  Ciliart  Bodt. 

Keratitis  (Comeitis^  Inflammation  of  the  Cornea) — Essentially  a 
disease  of  malnutrition,  most  common  in  children,  sometimes  arising 
from  injury,  but  often  from  no  obvious  cause.    Both  eyes  are  usually  con- 
secutively affected,  the  oourse 
Fig.  832.  ^^  ^^^  disease  extending  from 

six  months  to  two  years.  The 
symptoms  are  pinkness  (not  the 
redness  of  conjunctivitis)  in  the 
ciliary  region  (see  page  644), 
with  haziness  of  the  oomea, 
dimness  of  vision,  photophobia, 
lachrymation,  pain,  and  a  sensa- 
tion of  dust  in  the  eye,  with  (m 
the  stage  of  repair)  a  red  ap- 
pearance of  the  cornea  due  toits 
increased  vascularity  ,,the  result- 
ing condition  of  Pannus  some- 
^  ^  times  in  vol  vingalmost  the  whole 

^         ^JK^^^^  cornea.    In  favorable  cases  this 

._^  /^^^^^^"""^  increased  vascularity  gradually 

^iSH||/  "x>v'    ^  fades  away,and  the  part  resumes 

^W  V  \    ""^        its  normal  appearance,  but  in 

other  cases  corneal  ulcers  are 
developed  and  retard  recovery. 
Paaaas.  Permanent  though   slight  dim- 

ness of  vision  generally  remains, 
due  to  a  general  haziness  of  the  cornea,  or  to  the  formation  of  a  Nebula 
in  the  pupillary  region. 

Treatment.—Intemally^  attention  to  the  digestive  functions,  with  the 
administration  of  tonics,  such  as  iron  and  quinia,  and  of  opium  or  bella- 
donna, if  there  be  much  pain  and  photophobia.  Locally^  the  use  of  seda- 
tives, particularly  belladonna  or  atropia,  with  counter-irritation  by 
means  of  iodine  or  the  solid  stick  of  nitrate  of  silver  to  the  brow  and 
upper  lid,  the  eyes  being  protected  from  light  by  a  shade  or  dark-colored 
glasses. 

Chronic  Interstitial  Keratitis  is  a  frequent  manifestation  of 
hereditary  syphilis  (see  page  450).  Hutchinson  recommends  the  cau- 
tious use  of  mercury,  applied  by  inunction  behind  the  ear.  Attention 
to  the  digestive  functions,  and  the  administration  of  tonics,  are  alfiO 
necessary. 

Strumous  Keratitis,  in  its  course  and  symptoms,  resembles  the 
simple  form  of  the  affection  already  described ;  the  photophobia  and 
lachrymation  are  more  marked,  and^^^^  ulceration  is  apt  to  occur. 
The  treatment  consists  in  the  adn^^  ^n  of  cod-liver  oil  and  the 
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syrup  of  the  iodide  of  iron,  and  in  improving  the  hygienic  sarroundings 
of  the  patient. 

Phlyctenular  Keratitis. — Closely  allied  with  the  preceding,  is  this 
affection,  which  is  also  known  as  Phlyctenular  or  Scrofulous  Ophthalmia^ 
and  as  Herpes  Comem;  it  frequently  accompanies  phlyctenular  con- 
junctivitis (p.  635).  This  disease,  which  occurs  in  quite  young  children, 
is  attended  with  intense  photophobia  and  spasm  of  the  orbicularis  pal- 
pebrarum {blepharospasm)^  which  often  renders  the  induction  of  anaes- 
thesia necessary  before  a  satisfactory  examination  can  be  made.  The 
affection  receives  its  name  from  the  existence,  usually  near  the  corneal 
margin,  of  phlyctenular  or  herpetic  vesicles,  which  burst,  leaving  super- 
ficial but  slowly  healing  ulcers.  The  treatment  is  essentially  that  of 
keratitis  in  general ;  if,  as  often  happens,  there  is  eczema  of  the  lids,  advan- 
tage may  be  derived  from  the  use  of  borax  lotions.  The  administration 
of  arsenic  is  recommended  by  Wells,  in  some  cases,  as  is  calomel  insuf- 
flation, when  the  disease  has  become  chronic.  The  affection  is  apt  to 
recur,  and  frequently  produces  permanent  opacity  or  even  perforation  of 
the  cornea. 

Suppurative  Keratitis. — This  affection  may  be  excited  by  trau- 
matic causes,  or  may  be  secondary  to  other  inflammatory  diseases  of 
the  eye.  Suppurative  keratitis  is,  as  its  name  implies,  attended  with 
the  formation  of  pus  between  the  layers  of  the  cornea,  in  one  part  only, 
or  throughout  its  structure.  The  resulting  Abscess  of  the  Cornea  usually 
bursts  exteriorly,  leaving  an  unhealthy-looking  ulcer ;  but  occasionally 
^  opens  into  the  anterior  chamber  of  the  eye,  giving  rise  to  the  condition 
kno^fn  as  Hypopyon,  A  small  abscess  at  the  lower  part  of  the  cornea, 
from  its  fancied  resemblance  to  the  lunula  of  the  thumb-nail,  is  called 
Onyx.  The  treatment  consists  in  the  use  of  tonics  and  anodynes,  with 
good  food  and  stimulants  if  necessary.  Locally,  atropia  should  be 
freely  used,  with  a  compressing  bandage^  or,  in  cases  unattended  with 
pain  or  intolerance  of  light  (the  non-inflammatory  form  of  Wells),  warm 
chamomile  fomentations.  Paracentesis  of  the  cornea  may  be  performed 
once  or  oftener,  serving  to  relieve  intra-ocular  tension,  and  to  evacuate 
the  pus  if  hypopyon  be  present.  If  the  abscess  be  central,  an  iridec- 
tomy should  be  performed  opposite  a  clear  portion  of  the  cornea. 

Paracentesis  CornesB  is 
performed  by  puncturing  the 
cornea  near  its  lower  mar- 
gin with  a  broad  needle  held 
flatwise,  the  point  l>eing  kept 
well  forward,  so  as  to  avoid 
wounding  the  lens;  by  rota- 
ting the  needle  slightly  on 
its  long  axis,  the  opening  is 
rendered  patulous,  allowing 
the  slow  escape  of  the  aqueous 
humor,  and. of  any  pus  that 
may  be  present.  The  operation 
is  completed  by  restoring  the 
needle  to  its  original  position, 

and    quickly  withdrawing  it.  raracentecls  comea. 
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This  little  operation  is  usaally  facilitated  by  separatiDg  the  lids  with  a 
stop  speeuluin,  and  steadying  the  eye  with  suitable  fixation  forceps. 
AnoBSthesia  may  be  employed  if  desirable. 

Ulcers  of  the  Cornea. — These  may  result  from  yarions  forms  of 
conjunctivitis  and  keratitis,  or  may  apparently  originate  primarily,  as 
the  result  of  depraved  health  and  malnutrition.  Several  varieties  of 
corneal  ulcer  are  descril)cd  by  systematic  writers,  as  the  superficial 
and  deep,  the  transparent  and  nebulous,  the  sloughing,  and  the  crescentic 
or  chiselled  ulcer.  These  names  sufficiently  explain  themselves.  The 
deep  and  sloughing  ulcers  are  apt  to  lead  to  perforation,  previous  to  the 
occurrence  of  which,  the  membrane  of  Descemet,  with,  according  to  Stell- 
wag,  the  posterior  layer  of  the  cornea,  may  bulge  forwards  through  the 
site  of  the  ulcer,  forming  a  transparent  vesicle,  which  is  called  Keralocele 
or  Hernia  of  the  Cornea,  During  the  stage  of  repair,  in  any  case  of 
corneal  ulcer,  enlarged  vessels  may  be  seen  running  from  the  margin  to 
the  ulcerated  surface;  should  these  vessels  remain  permanently  after 
cicatrization,  the  condition  usually  known  as  chronic  vascular  ulcer 
i*esults. 

Treatment, — The  treatment  of  ulcers  of  the  cornea  usually  requires 
the  administration  of  tonics  and  good  food,  with  attention  to  the  diges- 
tive functions.  Locally,  soothing  applications  are  common!}'  indicated, 
such  as  lotions  of  belladonna  or  poppy-heads^  the  instillation  of  alropia^ 
hypodermic  injections  of  morphia^  etc.  It  is  only  in  chronic  cases  that 
stimulating  applications  are  ever  proper,  and  even  in  these  they  should 
be  used  with  caution.  Syndectomy  (see  page  637)  has  been  occasion- 
ally employed  with  advantage  in  the  treatment  of  the  crescentic  ulcer,  ' 
which  is  a  very  intractable  form  of  the  affection.  Paracentesis  comem 
is  often  of  use  in  cases  of  sloughing  ulcer.  This  operation  should  be 
performed  (through  the  floor  of  the  ulcer)  whenever  perforation  is 
threatened,  a  compressing  bandage  being  subsequently  applied.  If  the 
intra-ocular  tension  be  very  great,  iridectomy  may  be  preferable.  During 
the  stage  of  repair,  the  patient  should  be  encouraged  to  take  exercise  in 
the  open  air,  and  if  the  part  fall  into  the  condition  of  the  chronic  vascu- 
lar ulcer,  a  compressing  bandage  and  a  seton  in  the  temporal  region 
will  often  prove  of  service. 

Fistula  of  the  Cornea  may  result  from  a  wound,  or  from  the  im- 
perfect healing  of  a  perforating  ulcer.  The  treatment  consists  in  the 
application  of  a  compressing  bandage,  in  touching  the  edges  of  the  fistu- 
lous orifice  with  nitrate  of  silver,  or,  if  these  fail,  in  the  performance  of 
an  iridectomy.  Sometimes  the  fistulous  condition  is  maintained  by  the 
irritation  caused  by  a  wounded  lens,  which  should  then  be  removed.  As 
a  last  resort,  Lawson  recommends  paring  the  edges  of  the  fistula,  and 
bringing  them  together  with  a  fine  silk  suture. 

Opacities  of  the  Cornea. — Nebula  is  the  slightest  form  of  opacity, 
consisting  of  a  mere  filmy  cloudiness  which  may  be  superficial  or  inter- 
stitial, and  which  commonly  results  from  keratitis  or  superficial  ulcera- 
tion. Albugo  or  Leucoma^  is  a  dense  opacity,  due  to  the  cicatrization  of 
a  deep  ulcer,  as  of  a  smallpox  pustule. 

Treatment — Various  remedies  are  employed  for  nebula^  such  as  the 
insufflation  of  calomel,  or  the  use  of  lotions  containing  corrosive  subli- 
mate, oil  of  turpentine,  sulphate  or  chloride  ofzinc,  iodide  of  potassium, 
sulphate  of  soda,  or  common  salt.  A  weak  |£^^Wof  the  red  or  yellow 
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oxide  of  mercury,  is  highly  spoken  of  by  Wells.  Leucoma^  which  is 
usually  incurable,  may  require  the  formation  of  an  artificial  pupil  oppo- 
site a  clear  portion  of  the  cornea.  Opacity  resulting  from  the  inju- 
dicious application  of  preparations  of  lead  to  an  ulcerated  cornea,  may 
be  remedied  by  shaving  off  the  deposit  with  a  delicate  knife,  convex  on 
its  cutting  edge:  after  the  operation,  the  abraded  surface  should  be  pro- 
tected by  applying  a  drop  of  olive  or  castor  oil,  and  by  the  use  of  cold 
water  dressing.  The  same  treatment  may  be  required  if  calcareous  de- 
generation occur  in  an  ordinary  leucoma. 

Conioal  Cornea. — The  cornea  retains  its  transparency,  but  assumes 
a  conical  form,  the  apex  of  the  projection  being  commonly  central. 
Vision  is  interfered  with  by  the  development  of  myopia  (short-sighted- 
ness) and  astigmatism^  the  latter  being  a  general  term  for  want  of  sym- 
metry in  the  state  of  refraction  of  different  meridians  of  the  eye.  In 
slight  cases,  vision  may  be  aided  by  the  use  of  concave  glasses,  with  a 
diaphragm  containing  a  circular  or  slit-shaped  perforation,  but  in  most 
instances  an  iridodesis  should  be  performed,  or,  if  there  be  much  intra- 
ocular tension,  a  small  upward  iridectomy.  Another  plan,  suggested  by 
Ton  Graefe,  is  the  formation  of  an  ulcer  on  the  apex  of  the  protrusion,  by 
cutting  off  a  small  superficial  fiap  and  subsequently  cauterizing  the  sur- 
face. The  contraction  which  accompanies  the  cicatrization  of  the  ulcer 
diminishes  the  conicity  of  the  cornea. 

Kerato-globus,  Hydrophthalmia,  or  Buphthalmos,  is  an  af- 
fection analogous  to  the  preceding,  consisting  in  a  uniform  spherical 
bulging  of  the  whole  cornea.  If  the  disease  be  rapidly  increasing,  a 
large  iridectomy  may  be  performed,  while  if  vision  be  lost,  and  the  pro- 
trusion prevent  the  closure  of  the  eyelids,  excision  may  be  indicated. 

Staphyloma. — When  perforation  follows  an  ulcer  of  the  cornea,, 
the  iris  commonly  falls  forwards.  If  the  corneal  aperture  be  very  small, 
no  protrusion  may  occur,  the  iris  merely  adhering  to  the  inner  corneal 
surface  (anterior  synechia) ;  under  other  circumstances  prolapse  of  the 
iris  takes  place,  the  protrusion  increases  by  the  distension  produced  by^ 
the  pressure  of  the  accumulating  aqueous  humor,  adhesion  to  the  margin 
of  the  ulcer  follows,  and  the  surface  assumes  a  cicatricial  character. 
The  portion  of  cornea  immediately  surrounding  the  protrusion  also 
yields,  and  a  disfiguring  projection  of  the  front  of  the  eye  results,  which 
is  called  staphyloma.  Various  forms  of  staphyloma  are  described  by 
systematic  writers,  as  staphyloma  of  the  ms,  partial  or  complete  staphy- 
loma of  the  cornea^  and  staphyloma  racem^osum  (in  which  perforation 
occurs  at  several  points) ;  again,  surgeons  speak  of  ciliary  staphyloma^ 
or  anterior^  staphyloma  of  the  sclerotic — this  condition  consisting  of  a 
series  of  bulgings  of  the  weakened  sclerotic  (through  which  the  dark  hue 
of  the  ciliary  body  is  perceptible),  and  resulting  from  injury  of  the  part,  or 
from  chronic  irido-choroiditis.  When  the  staphyloma  entirely  surrounds 
the  cornea,  it  is  said  to  be  annular. 

1.  Staphyloma  of  the  Iris. — Prolapse  of  the  iris  may  sometimes 
be  prevented.    If  the  threatened  perforation  be  central^  the  pupil  should 

*  Posterior  itaphyloma  is  a  projection  of  the  posterior  half  of  the  eye,  met  with 
in  severe  cases  of  myopia. 
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Fiff.  334. 


Prolapse  of  the  iris. 


be  dilated  with  afropia  so  as  to  keep  the  iris  out  of  the  way,  while,  on 
the  other  hand,  if  the  ulcer  be  marginal^  the  Calabar  bean  should  lie 
used  to  contract  the  pupil.  The  alternate  use  of 
these  substances  may  also  prove  useful  in  break- 
ing up  an  anterior  synechia.  If  prolapse  of  the 
iris  have  actually  occurred,  an  attempt  may  be 
made  to  replace  the  protrusion  with  a  delicate 
probe,  aided  by  the  instillation  of  atropia.  If 
this  fail,  the  prolapsed  iris  should  be  punctured, 
so  as  to  let  it  collapse,  a  compressing  bandage 
being  then  applied ;  or  the  prolapsed  or  staphv- 
lomatous  iris  may  be  punctured,  and  then  exci;fed 
close  to  the  cornea  with  curved  scissors,  a  com- 
pressing bandage  being  used  as  before.  Finally, 
if  the  prolapse  or  staphyloma  be  extensive,  a  large  iridectomy  may  be 
performed  in  an  opposite  direction,  this  operation  diminishing  the  intra- 
ocular tension,  and  thus  lessening,  or  at  least  preventing  the  increase 
of  the  projection,  while  it  also  affords  an  artificial  pupil  if  that  should 
be  required.  Another  plan  of  treating  prolapsed  iris,  consists  in  touch- 
ing the  protruding  portion  with  a  pointed  stick  of  nitrate  of  silver,  as 
recommended  by  Dixon. 

2.  Partial  Staphyloma  of  the  Cornea. — This  may  be  considered 
as  an  aggravated  degree  of  Staphyloma  of  the  Iris.  The  treatment  con- 
sists in  the  formation  of  an  artificial  pupil^  opposite  a  healthy  part  of 
the  cornea,  by  iridectomy. 

3.  Complete  Staphyloma  of  the  Cornea  signifies  a  staphyloma- 


tous  condition  of  the  entire 
Fig.  835. 


corneal  surface.  Its  occurrence  may  be 
sometimes  prevented  by  an 
early  removal  of  the  iew«, 
either  immediately  after  the 
sloughing  of  the  cornea,  or  at 
a  later  period — when  the  operar 
tion  may  be  performed  as  di- 
rected by  Bowman,  by  the  use 
of  a  broad  needle  to  break  up 
the  lens,  and  a  curette  to  favor 
the  evacuation  of  any  part  that 
is  diffluent.  Fully  formed  com- 
plete staphyloma  may  be  treat- 
ed by  abscission^  the  seton^ 
strangulation  J  or  excision  of 
the  eye, 

(1.)  Abscission  may  be  pe^ 
formed  by  either  Beer^s,  Scar- 
pa's, or  CritchetVs  method. 
The  first  consists  in  transfix- 
ing the  staphyloma  with  a 
Beer's  knife  (Fig.  335)^  at  the  junction  of  the  upper  and  middle  third«, 
and  cutting  downwards.  The  remaining  bridge  of  tissue  is  then  divided 
with  scissors,  and  the  broad  wound  left  to  heal  by  granulation. 

Scarpa's  plan  differs  from  the  above,  in  that  a  flap  is  formed  ftOB  tilt 
upper  part  of  the  staphyloma  and  laid  down  over  the  wooncL 
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CritcheWs  method  consists  in  passing  four  or  five  curved  needles, 
armed  with  silk,  across  the  base  of  the  staphyloma,  and  then  removing 
an  elliptical  segment  with  probe-pointed  scissors  introduced  through  a 
puncture  made  with  a  Beer's  knife.  The  operation  is  completed  by  care- 
fully tying  the  sutures,  when  a  linear  wound  results  (Fig.  336). 

Fig.  836. 


Critchett*!  operation  for  staphyloma. 

(2.)  A  seton  may  be  formed  through  the  base  of  the  staphyloma,  as 
recommended  by  Von  Graefe,  the  thread  being  removed  in  the  course 
.of  twenty-four  or  forty-eight  hours.  Suppurative  choroiditis  ensues, 
which  induces  shrinking  and  atrophy  of  the  globe,  allowing  the  appli- 
cation of  an  artificial  eye. 

(3.)  The  staphyloma  may  be  strangulated^  in  part  or  wholly,  by  Bo- 
relli's  method,  which  consists  in  transfixing  the  prominence  with  two 
needles,  introduced  at  right  angles  to  each  other,  and  throwing  around 
them  a  fine  ligature,  as  in  operating  for  nsevus. 

(4.)  Excision  of  the  eye  (the  mode  of  performing  which  will  be  de- 
scribed hereafter)  is  particularly  indicated  in  any  case  of  staphyloma  in 
which  the  deep  portions  of  the  eye  are  believed  to  be  diseased. 

4.  Ciliary  Staphyloma,  when  resulting  from  irido-choroiditis,  may 
be  occasionally  arrested  in  its  early  stages  by  iridectomy^  but  when 
caused  by  a  rupture  of  the  sclerotic,  is  probably  incurable.  If,  in  such 
a  case,  vision  be  entirely  lost,  and  the  staphylomatous  globe  a  source  of 
irritation,  excision  may  be  properly  resorted  to. 

Solerotltls  and  Cyolitls  (Inflammation  of  the  Sclerotic  and  Ciliary 
Body). — These  affections  constantly  coexist,  and  are  usually  secondary 
to  inflammation  of  the  iris  or  choroid,  though  they  may  occur  primarily, 
as  the  result  of  traumatic  causes.  Systematic  writers  recognize  two 
varieties  of  cyclitis,  the  serous  and  suppurative — the  latter  being  the 
graver  form  of  the  affection. 

Symptoms, — There  are  pain  and  tenderness  in  the  ciliary  region,  with 
photophobia  and  lachrymation,  impairment  of  vision,  increased  intra- 
ocular tension,  sub-conjunctival  injection  (constituting  a  distinct  pink 
zone  around  the  cornea),  cloudiness  of  the  vitreous,  dilatation  of  the 
veins  of  the  iris,  inactivity  or  distortion  of  the  pupil  (from  coincident 
iritia),  with|  perhaps,  turbidity  of  the  aqueous  humor,  and,  in  the  worst 
hypc^yon.  Sclerotitis  and  cyclitis,  in  their  milder  forms,  are 
Jm  AAOniatio  Bnt^ects,  constituting  what  was  formerly  called 
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liheumatic  Ophthalmia^  and  under  this  head  belongs  anatomically  the 
eye  afroction  observed  in  cases  of  gonorrheal  rheumatism  (see  page  430). 
Trcafmrni. — If  the  pain  be  very  great,  a  few  leeches  may  he  applied  to 
the  temple,  followed  by  warm  fomentations  and  the  administration  of 
opium.  The  state  of  the  primse  vise  should  be  attended  to,  and  the  strength 
of  the  patient  maintained  by  means  of  nutritious  food^  and  stimulants 
if  necessary.  Quinia  may  usually  l>e  given  with  advantage,  together 
with  the  iodide  of  potassium^  and  the  oil  of  turpentine  (in  drachm  doses) 
if  the  iris  be  much  involved.  In  a  very  urgent  case  it  ma^'  be  proper  to 
administer  mervunj^  either  by  inunction,  or  internall}-  in  combination 
with  opium.  Fre<|uent  instillations  of  atropia  should  be  practised 
throughout  the  course  of  the  disease.  Iridectomy  may  occasionally 
prove  beneficial  at  an  early  stage  of  the  affection,  while,  in  cases  result- 
ing from  injury,  excision  of  t1\e  globe  should  be  resorted  to  without 
hesitation,  if  the  other  eye  be  threatened  with  sympathetic  implication. 

Uplsclerltls  is  the  name  given  to  a  small,  dusky-red,  sub-conjunctival 
swelling,  which  usuall}' ap^x^ars  on  the  temporal  side  of  the  cornea,  and 
sometimes  causes  a  good  deal  of  irritation  and  pain,  running  a  very 
chronic  course,  and  being  prone  to  recur.  The  treatment  consists  in  sub- 
duing irritation  b}'  the  use  of  atropia,  and  then  employing  weak  collyria 
of  the  chloride  or  sulphate  of  zinc. 

Diseases  of  the  Iris. 

Iritis,  or  Inflammation  of  the  Iris^  may  be  a  primary  or  a  secondary 
affection.     Primnry  iritis  may  be  due  to  some  systemic  disease,  such 
as  syphilis  or  rheumatism,  or  ma}'  result  from  exposure  to  cold,  from 
injuries,  etc.     AVhen  secondarily  involving  the  ciliary  body  or  choroid, 
it  receives  the  names  of  Irido-cyclilis  and  Irido-choroiditis.     Secondary 
iritis  is  caused  by  the  extension  of  inflammation  ft-om    neighboring 
structures,  as  the  cornea,  choroid,'  etc.     Different  classifications  of  iritis 
are   adopted   by  authors,  the  best  perhaps  ))eing  that  of  Wells,  who 
speaks  of  the  Simple^  Serous^  Parenchi/matuus^  and  Syphilitic  varietivn. 
Symphnn,^. — The  following  symi)toms  are  common  to  all  forms  of 
iritis:  (1.)  Marked  sub-conjunctival  injection^  giving  rise  to  the  charac- 
teristic ciliary  zone,  which  is  easily  recog- 
Fi^r.  3:57.  nized   by   its   pink   color,  its    deep,   sub- 

conjunctival character,  and  the  radiating 
course  of  the  enlarged  vessels.  It  is  often 
accompanied  by  general  suffusion  of  the 
conjunctiva,  and  sometimes  by  chemosis. 
(2.)  A  contracted  and  sluggish  state  of  the 
pupiL  which,  owing  to  the  formation  of  ad- 
hesions between  the  iris  and  capsule  of  the 
irin.:  .howiuKM,w..n]„Drtivaiin.  ^^"'^  (syncchia  postcHor),  assumes,  whctt 
j«.ciiv)n  forming  the  ciiiury  iouo.  actcd   upou  by  atropia,  an  irregular  and 

distorted  outline.  If  the  synechia  be 
complete,  the  pupil  is  not  at  all  dilatable,  and  soon  becomes  occladed  by 
inflammatory  lymph.  In  serous  iritis^  however,  the  pupil  is  often  abnor 
mally  dilated.  (3.)  The  iris  loses  its  natural  lustre,  and  becomes  dis- 
coloi*ed ;  its  striated  ap|>earance  is  obscured,  owing  to  inflammatory 

'  Ilence,  some  systematic  writers  describe  chcr0ii0-irUi$  scpantely  ftrnn  MK^ 

choroiditii. 
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swelling ;  its  vessels  may  become  enlarged  and  varicose ;  while  beads  of 
lymph  may  perhaps  be  detected  upon  its  surface.  The  change  of  color 
is  even  greater  apparently,  than  in  reality,  owing  to  the  state  of  the 
aqueous  humor,  which  is  often  turbid  from  the  admixture  of  flocculent 
lymph  or  pus.  This  may  accumulate  in  such  quantities  as  to  form 
a  hypopyon.  (4.)  Vision  is  impaired,  partly  by  the  diminished  trans- 
parency of  the  aqueous  humor,  but  also  in  many  cases  by  the  coexistence 
of  cyclitis^  which  alters  the  accommodation  of  the  eye,  and  often  causes 
turbidity  of  the  vitreous  (p.  643).  (5.)  Pain  is  usually  a  prominent 
symptom  of  iritis,  though  in  some  cases,  particularly  of  the  syphilitic 
form  of  the  affection,  it  is  almost  or  altogether  absent.  The  pain  is  deeply 
seated  in  the  eyeball,  and  oflen  extends  to  the  forehead,  temple,  and 
nose,  assuming  a  neuralgic  character,  and  being  worst  at  night.  Tender- 
ness in  the  ciliary  region  indicates  the  presence  of  cyclitis.  (6.)  PhotO" 
phobia  and  lachrymation  are  not  usually  very  intense — much  less  so, 
indeed,  than  in  many  cases  of  keratitis. 

Simple  or  Idiopathic  iritis  presents  the  symptoms  above  described  in 
a  mild,  and  Parenchymatous  iritis  in  a  severe  form,  the  latter  variety 
being  that  in  which  suppuration  chiefly  occurs,  leading  sometimes  to 
perforation  of  the  cornea  and  permanent  loss  of  sight.  Serous  iritis  is 
especially  characterized  by  the  absence  of  lymphy  deposits,  and  by  an 
increase  in  the  amount  of  aqueous  humor,  leading  to  augmented  intra- 
ocular tension,  and  consequent  dilatation  of  the  pupil.  Serous  iritis 
often  accompanies  choroiditis  and  retinitis,  and  is  the  form  sometimes 
assumed  by  Sympathetic  Ophthalmia;  it  is  also  seen  in  connection  with 
hereditary  syphilis.  The  so-called  Rheumatic  iritis  belongs  to  one  or 
other  of  the  above  varieties,  and  is  often  associated  with  sclerotitis  in 
cases  of  gonorrhoeal  rheumatism  (pp.  430, 644).  The  true  Syphilitic  iritis 
belongs  to  the  parenchymatous  variety  of  the  affection,  being  an  accom- 
paniment of  tertiary  syphilis,  and  characterized  by  a  deposit  of  yellow 
tubercles  which  are  strictly  analogous  to  gummatous  tumors  (p.  447); 
the  iritis  of  secondary  syphilis,  on  the  other  hand,  is  an  ordinary  iritis, 
simple,  serous,  or  parenchymatous,  which  is  not  essentially  dependent 
t)n  syphilitic  infection  (see  page  444). 

Any  form  of  iritis  may  be  met  with  as  a  recurrent  affection,  particu- 
larly in  rheumatic  and  syphilitic  persons. 

Treatment, — The  use  of  atropia  is  unquestionably  the  most  important 
point  in  the  treatment  of  iritis.  A  strong  solution  should  be  employed 
(at  least  gr.  iv  to  fjj),  and  this  may  be  applied  in  very  urgent  cases,  as 
advised  by  Wells,  at  intervals  of  five  minutes, for  half  an  hour,  three  times 
a  day.  The  advantages  gained  by  the  use  of  atropia  are  the  dilatation 
of  the  pupil,  thus  preventing  the  occurrence  of  synechia  posterior,  the 
physiological  rest  secured  to  the  iris  by  paralyzing  its  circular  fibres, 
and  the  diminution  of  intra-ocular  tension.  Even  if  adhesions  to  the 
capsule  of  the  lens  are  already  formed,  these  can  often  be  stretched  and 
even  ruptured  by  the  unsparing  use  of  atropia.  Hypodermic  injections 
of  morphia  may  be  administered  to  relieve  pain,  and  the  same  remedy 
may  be  employed  as  an  antidote,  in  the  rare  event  of  a  poisonous  effect 
being  produced  by  the  passage  of  atropia  through  the  lachrymal  puncta 
into  the  throat.  Leeches  to  the  temple  are  often  serviceable  in  relieving 
the  intense  ciliary  neuralgia,  and  are  also  of  use  in  lessening  intra- 
ooolar  teneibn,  and  thus  preparing  the  way  for  the  action  of  atropia. 
fmMioenMiUof  the  cornea  may  also  be  employed  for  the  latter  purpose, 
Md  It  partloolarly  indicated  if  the  aqueous  humor  be  cloudy,  or  if 
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hypopyon  be  present.  Mercury  is  certainly  a  valuable  remedy  in  those 
cases  of  iritis  in  which  there  is  an  abundant  formation  of  inflammatory 
lymph,  but  is  by  no  means  so  essential  as  was  formerly  supposed.  It 
may  be  given  internally,  in  combination  with  opium,  or  may  be  employed 
by  inunction.  Iodide  of  potassium  and  oil  of  turpentine  are  particularly 
useful  in  cases  of  syphilitic  and  rheumatic  iritis.  Finally,  iridectomy 
may  be  required,  if  there  be  extensive  and  firm  adhesions  between  the 
iris  and  capsule  of  the  lens,  or  if,  as  in  some  cases  of  serous  iritis,  there 
be  a  marked  increase  of  intra-ocular  tension. 

Tumors  of  the  Iris. — If  of  a  cystic  nature,  the  proper  remedy  is 
iridectomy^  the  cyst  being  removed  with  its  seat  of  attachment.  Mela- 
notic cancer  of  the  iris  demands  excision  of  the  glohe^  which  is  the  only 
mode  of  treatment  offering  even  a  hope  of  benefit. 

Mydriasis  {Dilatation  of  the  Pupil)  may  result  from  rheumatism 
affecting  the  nerve  sheaths,  from  syphilis,  from  contusions  or  other  in- 
juries, from  irritation  of  the  sympathetic,  from  cerebral  disease,  or  from 
any  disease  of  the  eye  which  produces  increased  tension  of  the  globe. 
I'aralysis  of  the  ciliary  muscle  often  coexists,  producing  disturbance  of 
the  accommodation.  Tlie  accompanying  impairment  of  vision,  if  due  to 
mydriasis  alone,  may  be  relieved  by  the  use  of  a  diaphragm  w^ith  a  pin- 
hole perforation ;  while  the  paralysis  of  accommodation  will  often  yield 
to  the  application  of  a  blister  behind  the  ear,  and  the  administration  of 
iodide  of  potassium.  In  chronic  cases,  a  weak  solution  of  Calabar  bean 
may  be  droi)ped  into  the  eye. 

Myosls  (Contraction  of  the  Pupil)  may  result  from  excessive  use  of 
the  eyes,  as  in  watchmaking  or  engraving,  or  may  depend  upon  disease 
of  the  cervical  portion  of  the  spinal  cord,  the  pressure  of  an  aneurism 
or  tumor  on  the  cervical  sympathetic,  etc.  Little  can  usually  be  done 
in  the  way  of  treatment^  though  temporary  relief  may  sometimes  be 
afforded  by  the  instillation  of  atropia. 

Operations  on  the  Iris. 

Irldeotomy. — This  operation  consists  in  the  excision  of  a  portion 
of  the  iris.  When  done  for  the  relief  of  intra-ocular  tension  (as  in  glau- 
coma), or  as  a  preliminary  to  extraction  of  cataract,  the  section  should, 
as  a  rule,  he  made  upwards;  though  as  the  outward  section  is  an  easier 
procedure,  this  may  be  sometimes  preferred  b}'  an  inexi)erienced  ope- 
rator. The  advantage  of  an  upward  iridectomy  is  that  the  lid  subse- 
quently covers  the  seat  of  operation,  thus  cutting  off  the  irregularly 
refracted  peripheral  rays  of  light,  and  at  the  same  time  partially  hiding 
the  resulting  deformity.  If,  on  the  other  hand,  an  iridectomy'  is  to  be 
performed  as  a  means  of  making  an  artificial  pupil,  a  small  inward 
section  is  preferable — the  visual  line  cutting  the  cornea  on  the  inner  side 
of  its  central  point — though,  in  cases  of  corneal  opacity,  the  surgeon 
may  be  forced  to  make  his  section  at  any  point  opposite  to  which  the 
cornea  may  happen  to  be  clear. 

Iridectomy  is  thus  performed:  The  patient  being  in  the  recumbent 
position,  and  under  the  influence  of  chloroform  (which  in  e^'e  surgery  is 
usually  preferable  to  ether),  the  sai^geon  separates  the  lids  by  means  of 
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a  spring-stop  speculum  (see  Fig.  336),  and,  standing  behind  the  patient's 
head,  fixes  the  eye  by  seizing  with  firm  catch* forceps  the  conjunctiva 
and  subjacent  fascia,  at  a  point  dl- 


Fig.  388. 


y^ 


rectly  opposite  to  that  of  the  pro- 
posed section.  A  lance-shaped  hera- 
tome  or  iridectomy  knife  (Fig.  338) 
— straight  for  the  outward,  but  angu- 
lar for  the  upward  or  inward  section 
— is  then  to  be  thrust  through  the 
sclerotic  at  about  half  a  line  to  a 
•linefrom  its  junction  with  the  cornea, 
the  handle  being  well  depressed,  so 
as  not  to  wound  the  iris  or  lens, 
while  the  blade  is  slowly  thrust  onwards,  until  the  section  is  of  the 
desired  extent.  The  knife  is  tlien  cautiously  withdrawn,  so  as  to  allow 
the  slow  escape  of  the  aqueous  humor,  when  the  first  stage  of  the  ope- 
ration is  completed.  The  fixation  forceps  are  now  handed  to  an  assist- 
ant, who  may  rotate  the  globe  a  little  downwards,  and  steady  it  while 

Fig.  839. 


Lance-shaped  irldectomj  knife. 


Cnnred  iris  forceps. 


the  surgeon  excises  a  portion  of  the  iris;  this  second  stage  of  the 
operation  is  accomplished  by  introducingcurved  iris  forceps  (Fig.  339), 
expanding  the  blades  so  as  to  grasp  the  pupillary  margin,  cautiously 
withdrawing  the  forceps  with  the  included  portion  of  iris,  and  snipping 
off  the  latter  close  to  the  wound 


by  one  or  two  cuts  with  delicate 
curved  scissors.  When  the  object 
of  the  operation  is  to  reduce  intra- 
ocular tension,  the  iris  should  be 
excised  close  up  to  its  ciliary  mar- 
gin. Sometimes,  immediately  after 
the  withdrawal  of  the  knife,  the  iris 
prolapses,  when  it  may  be  instant- 
ly seized  with  forceps  and  ex- 
cised. If  the  anterior  chamber  be 
very  shallow,  it  may  be  safer  to 
substitute,  for  the  lance-shaped  in- 
strument, the  knife  used  by  Von 
Oraefe  for  the  modified  linear  ex- 
traction of  cataract,  making  a  punc- 
ture and  counter-puncture,  and  then 
cutting  outwards  as  in  the  operation 
referred  to.  If  the  section  of  the 
iris  cause  hemorrhage  into  the  an- 
terior chamber,  the  escape  of  blood 
may  be  facilitated  by  carefully  intro- 
ducing a  curette  (Fig.  346,  6),  and 
making  cautious  pressure  with  the 
fixation  forceps.  The  speculum  being 
removed,  the  lids  are  gently  clds^d, 
and. a  compressing  6a/ida^eapplied. 


Fig.  840. 


Liebreich's  bandage. 
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This  is  done  by  covering  the  closed  lids  with  an  oval  disc  of  soft  linen, 
spread  with  simple  ointment  or  glycerin  to  prevent  its  adhering,  filling 
up  the  inequalities  of  the  orbit  by  carefully  packing  the  part  with  fine 
charpie,  and  finally  securing  the  whole  with  a  Liebreich's  (Fig.  340)  or 
other  light  bandage.  For  the  first  few  days,  both  eyes  should  be  ex- 
cluded from  the  light. 

Iridectomy  for  Artificial  Pupil  requires  a  smaller  section,  which 
should  be  made  through  the  cornea — as  in  this  case  it  is  desirable 

to  leave  the  ciliary  attachment  of  the  iris,  so 
Fig.  841.  as  to  cut  off  some  of  the  peripheral  rays;  the 

portion  of  iris  which  is  to  be  excised  may  be 
drawn  out  with  forceps,  or  with  a  blunt  silver 
Tyrreir.  hook.  or  platinum  Tyrrell's  hook. 


Iridodesis. — This  operation  was  introduced  by  Critchett,  and  is 
adapted  to  the  formation  of  an  artificial  pupil  in  cases  of  opaque  or 

conical  cornea,  lamellar  cataract. 
Fig.  349.  etc.    It  is  performed  by  making 

an  incision,  with  a  broad  needle, 
at  the  junction  of  the  cornea  and 
sclerotic,  a  loop  of  fine  black 
silk  (Fig.  342,  A)  being  laid 
around  the  wound  as  soon  as 
the  needle  is  withdrawn.  An 
iris  hook  is  then  passed  through 

X— ^^^  ^^^V^  ^^r— '-  j^       the  loop,  and  into  the  anteriof 

^^^^^^^geS^!^        r)      chamber,    seizing   a  portion  of 
^IfKBi^Imm^  A     iris  by  its  pupillary  margin,  and 

bringing  it  out,  when  the  loop 
is  tightened  by  an  assistant 
drawing  with  forceps  upon  its  free  extremities.  The  ends  of  the  liga- 
ture being  cut  off,  the  eye  is  bandaged,  the  loop  coming  awaj'  in  two  or 

Fig.  348. 


Canala  forceps. 

three  days,  and  leaving  the  iris  adherent  to  the  point  of  incision.  If  it 
be  only  desired  to  displace  or  enlarge  the  original  pupil,  the  peripheral 
portion  of  the  iris  may  be  seized  with  canula  forceps  (Fig.  343),  intro- 
duced through  the  loop  (instead  of  the  hook),  the  remainder  of  the  ope- 
ration being  conducted  as  already  described.  A  double  iridodesis  (one 
downwards,  and,  afler  several  days,  another  made  upwards)  has  been 
recommended  by  Bowman  in  cases  of  conical  cornea. 

Artifloial  Pupil  by  Incision. — This  operation  may  be  practised  in 
cases  in  which  the  lens  is  absent  (as  after  cataract  extraction),  and  in 
which  the  pupil  is  entirel}'^  occluded.  It  is  performed  by  simply  splitting 
the  fibres  of  the  iris  with  a  broad  needle,  the  retraction  usually  affording 
a  sufficient  pupil.    Under  other  circumstances,  a  Tymll'a  hook  maj  be 
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introduced,  and  the  operation  converted  into  a  smalUridectomy.  Bow- 
man has  modified  this  operation  by  excising  a  triangular-shaped  piece  of 
iris,  with  delicate  scissors  introduced  through  a  corneal  wound.  (Law- 
son,  Diseases  and  Injuries  of  the  Eye^  page  116.) 

Corelysis  is  an  operation  practised  by  Streatfeild  and  Weber,  for  the 
detachment  of  adhesions  passing  between  the  pupillary  margin  of  the 
iris  and  the  capsule  of  the  lens.     It  consists  in  making,  with  a  broad 
needle,  a  corneal  wound  at  a  convenient  point, 
and  then  with  a  spatula-hook  (Fig.  344)  passed  Fig.  844. 

behind  the  adhesion,  drawing  forwards  and     m^^^^m^^lM^^^^ 
slowly  rupturing  the  latter.  ^^^""""''^■HH 

Passa\mnVs  Operation^  for  the  accomplish-  8patui»-hook. 

ment  of  the  same  object,  consists  in  making 

a  small  opening  at  the  edge  of  the  cornea,  introducing  suitable  forceps 
and  seizing  a  fold  of  the  iris  in  close  proximity  to  the  synechia ;  the 
latter  is  then  torn  loose  from  its  attachment  to  the  lens,  and  the  forceps 
disengaged  and  cautiously  withdrawn,  care  being  taken  to  guard  against 
the  occurrence  of  prolapse  of  the  iris. 

Iridodialysis  is  an  operation  employed  in  cases  of  extensive  central 
opacity  of  the  cornea;  it  consists  in  tearing  loose  the  ciliary  attachment 
of  the  iris,  thus  forming  a  peripheral  artificial  pupil. 

Cataract. 

An  opaque  condition  of  the  crystalline  lens,  of  its  capsule,  or  of  both, 
is  called  cataract^  the  several  conditions  being  distinguished  by  the 
names  lenticular^  capsular^  and  capsulo-lenticular.  A  collection  of 
Ijrmph  or  blood  in  front  of  the  lens  is  sometimes  called  spurious  cata- 
ract. Cataracts  are  classified  according  to  their  mode  of  origin,  as 
idiopathic,  traumatic,  or  congenital;  according  to  their  color,  as  blacky 
amber,  etc.;  and  according  to  the  consistence  of  the  cataractous  lens, 
as  hard  or  soft. 

Symptoms. — The  first  symptom  of  cataract  which  attracts  the  atten- 
tion of  a  patient,  is  dimness  of  vision,  as  if  from  a  cloud  or  mist,  which, 
in  idiopathic  cases,  comes  on  gradually;  the  sight  is  usually  best  in 
a  somewhat  dim  light,  for  the  pupil  dilates  under  such  circumstances, 
and  allows  light  to  penetrate  the  periphery  of  the  lens,  which  is  usually 
less  opaque  than  its  centre.  The  appearance  of  a  cataractous  patient 
differs  from  that  of  one  who  is  amaurotic:  the  former  has  not  the  vacant 
stare  of  the  latter ;  instead  of  helplessly  rolling  up  his  eyes  to  the 
sky,  he  is  able  to  direct  them  towards  any  object  with  some  certainty ; 
and,  to  a  moderate  extent,  he  can  find  his  way  about  by  himself; 
there  is  no  involuntary  oscillation  of  the  eyeball,  nor  divergent  squint, 
and  the  pupil  reacts  normally  to  the  stimulus  of  light.  In  a  case  of 
uncomplicated  cataract,  the  power  of  distinguishing  day  from  night  is 
never  lost.  In  a  case  of  advanced  cataract,  the  opacity  can  be  readily 
recognized  by  the  unaided  eye  of  the  surgeon,  but  in  an  earlier  stage 
more  careful  examination  may  be  necessary. 

The  Catoptric  Test,  which  was  proposed  by  Sanson,  is  now,  since  the 
introduction  of  the  ophthalmoscope,  seldom  employed,  but  is  still  worthy 
of  mention :  if  a  lighted  candle  be  moved  before  a  healthy  eye,  three 
_  !S  of  the  flame  will  be  seen ;  two  erect,  formed  by  reflection  from  the 
T6X  cornea  and  anterior  surface  of  the  lens,  and  one  inverted^  from 
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the  concave  posterior  surface  of  the  latter.  If  now  the  lens  be  opaqae, 
the  inverted  image  will  be  wanting,  the  deeper  erect  image  similarly  dis- 
appearing when  the  opacity  involves  the  capsule,  and  the  corneal  image 
being  then  alone  perceptible.  The  diagnosis  of  cataract  may  be  most 
satisfactorily  made  by  means  of  Oblique  Illumination  and  the  OphJhalmo- 
scope.  Oblique  illumination  (Fig.  1 67 )  is  practised  by  placing  the  patient 
in  a  darkened  room,  and,  with  a  convex  lens,  concentrating  the  light  from 
a  suitably-placed  Argand  lamp  upon  the  pupil,  previously  dilated  with 
atropia — when  any  opacities  may  be  readily  recognized  by  their  whUish- 
gray  color.  When  now  the  light  is  reflected  by  means  of  the  ophlhalnuh 
sropic  mirror  into  the  eye,  the  opacities  appear  as  streaks  or  spots,  which 
are  black  from  the  interference  with  the  return  of  light  from  the  fundus 
oculi ;  or  if  the  opacity  be  of  a  diffused  character,  the  ordinary  red  hue 
of  the  fundus  may  be  partially  or  completely  obscured. 

The  most  important  practical  points  in  the  examination  of  a  cataract 
are  to  determine— .^rs/,  whether  it  be  or  be  not  complicated  by  the  pres- 
ence of  some  more  deeply  seated  lesion,  B.nd  secondly^  whether  \t  he  hard 
or  soft.  In  a  case  of  uncomplicated  cataract,  the  patient  should  be  able 
to  distinguish  the  light  of  an  ordinary  Argand  burner  at  a  distance  of 
fifteen  or  twenty  feet.  Hard  cataracts  usually  occur  in  persons  over 
fifty  years  of  age,  and  are  probably  never  met  with  in  those  under  thirty- 
five.  They  are  commonly  of  a  smoky  ash-color,  and  frequently  present 
a  regularly  striated  appearance ;  after  extraction,  they  have  an  amher 
tint.  Soft  cataracts  are  most  frequent  in  the  young,  present  a  bluish- 
white  appearance,  and  are  irregularly  if  at  all  striated.  Congenital 
cataracts  are  always  soft. 

Treatment. — Various  operations  are  practised  for  the  relief  of  cata- 
ract— all  having  for  their  object  the  immediate  or  gradual  removal  of 
the  opaque  lens.  In  cases  of  lamellar  or  zonular  cataract,  however  (a 
variety  of  soft  cataract,  often  congenital,  in  which  an  opaque  lamella 
or  zone  intervenes  between  the  nucleus  and  cortical  portion,  which  are 
both  clear),  if  the  disease  be  not  progressive,  an  iridodesis  may  be  pre- 
ferable to  any  operation  upon  the  lens  itself  (see  p.  648).  Before  resort- 
ing to  any  operation  for  cataract,  the  surgeon  should  test  the  sensibility 
of  the  retina  to  light,  as  unless  the  patient,  when  placed  in  a  dark  room, 
is  able  to  recognize  the  presence  and  general  position  of  the  fiame  of  a 
lamp  at  a  distance  of  fifteen  to  twenty  feet,  the  prospect  of  benefit  from 
an  operation  will  be  comparatively  slight.  With  regard  to  the  time  for 
operation,  it  may  be  said  that  congenital  cataracts  should  be  operated 
upon  at  an  early  period,  as  otherwise  a  disfiguring  involuntary  habit  of 
oscillation  of  the  eyeballs  {nystagmus)  is  apt  to  be  developed ;  in  other 
cases  it  is  better,  as  a  rule,  to  wait  until  the  cataract  is  fully  ripe  or 
mature^  or,  in  other  words,  until  the  whole  lens  has  become  opaque.  In 
cases  of  double  cataract,  that  which  is  furthest  advanced  should  be  first 
operated  upon,  so  that  the  patient  may  continue  to  use  the  second  eye 
while  the  process  of  cure  in  the  first  is  going  on.  Chloroform  maybe 
administered  in  any  operation  except  that  of  flap  extraction;  the  patient 
should  lie  on  a  table  of  convenient  height,  with  a  good  side  light,  and 
with  the  pupil  well  dilated  by  atropia.  I  shall  not  attempt  to  describe 
all  the  varieties  of  operation  which  have  been  and  are  practised  for  the 
cure  of  cataract,  but  shall  speak  merel3'  of  the  ordinary  flap  operationi 
the  traction  method,  and  that  of  Von  Graefe,  the  needle  operation  (* 
that  of  solution),  and  the  suction  method.  The  first  three  are  adajpm 
for  hard^  and  the  last  two  for  soft  cataracts.    The  old  operation  Off  Jl''* 
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clination^  depression,  or  couching,  by  which  the  lens  was  forcibly  thrust 
down  into  the  vitreous  (where  it  constantly  gave  rise  to  destructive  inflam- 
mation), is  now  happily  almost  totally  abandoned,  and  is  mentioned 
merely  as  a  matter  of  historical  interest. 


Operations  for  Cataraot. 

Extraotion  by  Flap  Operation. — In  this  operation  the  use  of 
chloroform  is  not  a'dmissible.  The  surgeon,  if  able  to  use  the  knife  with 
his  left  as  well  as  with  his  right  hand,  may  stand  behind  the  patient's 
head,  no  matter  which  eye  is  to  be  operated  upon ;  under  other  circum- 
stances, he  should  take  this  position  for  the  right  eye  only,  standing  on 
the  patient's  left  side  and  in  front,  for  an  operation  on  the  left  eye.  The 
peculiarity  of  this  method  consists  in  making  a  large  semicircular  flap, 
involving  half  the  cornea,  and  the  operation  may  be  done  either  by  an 


Fig.  845. 


Flap  extraotioQ  of  e«Unet. 

upward  or  downward  section,  the  former  being  usually 
preferred.  The  following  description  refers  to  the  opera- 
tion by  upward  section  on  the  right  eye.  It  is  usually 
best  to  dispense  with  specula  in  this  procedure,  the  eye 
being  fixed  by  the  fingers  of  the  surgeon  and  his  assistant ; 
the  former  with  his  left  forefinger  raises  the  upper  lid,  and 
holds  its  tarsal  edge  firmly  beneath  the  upper  border  of 
the  o/bit,  while  his  middle  finger  is  fixed  steadily  on  the  in- 
ner canthus,  the  assistant  in  the  same  way  depressing  the 
lower  lid,  and  fixing  the  outer  canthus ;  the  e3'e  is  thus 
securely  held  without  injurious  compression.  If,  however, 
the  patient  be  very  restless,  the  surgeon  may  himself  fix 
the  eye  with  forceps,  intrusting  the  raising  of  the  upper 
lid  to  his  assistant  (Fig.  345). 

The  surgeon  then,  standing  behind  the  patient,  and  hold- 
ing the  triangular  extraction  knife  lightly  in  his  right  hand, 
enters  its  point  half  a  line  within  the  sclero-corneal  junction 
on  the  temporal  side,  at  first  in  the  direction  of  the  radius  of 
thecorneal  curve,  so  as  not  to  split  the  lamellae  of  the  cornea, 
butkeepingthebladesubsequently  in  a  plane  parallel  to  that 
of  the  iris.    The  flap  is  made  by  simply  pushing  the  blade 


Fig.  846. 
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across  the  anterior  chamber,  the  point  of  exit  being  diametrically  opposite 
to  that  of  entrance ;  the  peculiar  shape  of  the  blade  causes  it  to  constant! j 
fill  the  wound,  and  thus  prevents  the  premature  escape  of  the  aqaeoos 
humor.     If  fixation  forceps  are  used,  they  should  be  disengaged  as  soon 
as  the  counter-puncture  is  effected.     The  flap  being  completed,  the  eye- 
lids are  allowed  to  close  for  a  few  seconds,  when  the  surgeon  proceeds 
to  the  Rerond  stage  of  the  operation,  the  laceration  of  the  lens  capsule. 
This  is  effected  by  introducing  the  cystotome  (Fig.  346,  a),  the  patient 
looking  downwards, and  the  upper  lid  being  slightly  elevated;  when  the 
cystotome  has  reached  the  inner  side  of  the  pupil,  its  point  is  tamed 
downwards,  and  the  capsule  freely  divided  as  far  as  the  outer  pupil- 
lary margin;  the  instrument  is  then  cautiously  withdrawn,  when  the 
eyelids  may  again  be  allowed  to  close.     The  third  stage  of  the  opera- 
tion consists  in  the  evacuation  of  the  lens,  which  is  effected  by  making 
gentle  pressure  with  the  back  of  the  curette  (Fig.  346,  h)  upon  the  lower 
lid,  while  counter-pressure  is  made  with  the  forefinger  upon  the  upper 
portion  of  the  e3'eball.     The  curette  should  at  first  press  backwards, 
and  then  backwards  and  upwards,  so  as  to  cause  the  lens  to  present 
itself  edgewise  at  the  corneal  wound.     The  pressure  must  be  very  cau- 
tiously made,  lest  rupture  of  the  hyaloid  membrane  and  loss  of  vitreous 
follow.     The  operation  is  now  completed,  but  before  applying  the  after- 
dressing  the  surgeon  should  again,  in  a  few  minutes,  separate  the  lids, 
to  make  sure  that  the  conical  flap  is  properly  adjusted,  and  that  no  pro- 
lapse of  the  iris  has  occurred.     The  after-treatment  conaista  in  closing 
the  eye  with  a  single  strip  of  isinglass  plaster,  and  applying  a  compreas- 
ing  bandage  (see  p.  647)  to  both  eyes.     The  patient  should  be  confined 
to  bed  for  three  or  four  days.     Dr.  H.  W.  Williams  (Boston  City  Hospital 
Iie})ortA^  1870,  p.  378)  recommends  the  insertion  of  a  delicate  suture  m 
the  centre  of  the  wound  afler  the  operation  of  flap  extraction ;  his  sta- 
tistics do  not,  however,  show  any  particular  gain  by  the  proceeding — 103 
cases  with  suture  having  given  85  successes,  8  partial  successes,  and  9 
failures,  while  104  cases  without  suture  gave  87  successes',  7  partial  suc- 
cesses, and  10  failures.     If  all  goes  well,  the  eye  should  not  as  a  rule  be 
opened  until  the  end  of  a  week,  though  the  external  dressing  may  be 
renewed  once  or  even  twice  a  day.     Should,  however,  the  occurrence  of 
any  unfavorable  symptom,  such  as  great  pain,  swelling,  or  muco-purulent 
discharge,  lead  the  surgeon  to  fear  that  the  case  is  not  progressing 
satisfactorily,  the  lids  should  be  gently  separated  and  the  eye  inspected 
(by  the  light  of  a  candle),  that  the  exact  condition  of  things  may  be 
recognized,  and  appropriate  treatment  resorted  to. 

The  chief  complications  which  may  arise  during  the  operation,  are  as 
follows:  (1)  the  iris  may  fall  in  front  of  the  knife — ^to  be  remediejl  by 
gently  disentangling  the  point  of  the  instrument,  and  by  making  cautious 
pressure  through  the  cornea ;  if  this  fail,  the  section  may  be  completed, 
the  resulting  iridectomy  not  being  of  any  particular  disadvantage;  (2) 
the  corneal  wound  may  be  too  small — to  be  remedied  by  cautiously 
enlarging  it  with  blunt-pointed  knife  or  scissors ;  (3)  the  lens  may  drop 
down  into  a  fluid  vitreous — the  lens  must  be  instantly  extracted  with  a 
suitable  spoon  or  hook,  and  a  compressing  bandage  applied;  (4)  prolapse 
of  the  iris  may  occur — to  be  remedied  by  gently  repressing  the  protrud- 
ing portion  with  a  fine  probe,  or  by  softly  rubbing  the  lids  in  a  circular 
direction ;  if  this  fail,  the  prolapse  should  be  seized  with  forceps  and  ex- 
cised ;  (5)  portions  of  the  cortical  matter  of  the  lens  may  be  detached 
during  its  exit — these  should,  if  possible,  be  removed  by  very  gently 
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rubbing  the  eyelids  in  a  circular  direction,  so  as  to  bring  the  fragments 
into  the  anterior  chamber,  \thence  they  may  be  removed  with  a  scoop  or 
spoon.  If,  from  its  transparency,  the  cortical  matter  at  first  escape  ob- 
servation, subsequently  swelling  and  producing  irritation,  atropia  must 
be  freely  used;  it  may  even  be  necessary  to  make  a  small  corneal 
incision,  facilitating  the  escape  of  the  remaining  lens  substance  by  means 
of  the  curette  or  suction  apparatus  (see  p.  655;. 

The  escape  of  a  considerable  quantity  (more  than  one-third)  of  the 
vitreous  humor,  is  usually  followed  by  loss  of  the  eye,  and  an  equally 
bad  result  attends  deep  intra-ocular  hemorrhage,  which  may  occur 
during  the  operation,  or  some  hours  subsequently.  Failure  after  flap 
extraction  may  occur  from  these  causes,  or  from  inflammation  attacking 
the  cornea  or  iris,  or  even  the  whole  globe ;  the  treatment  of  these  acci- 
dents must  be  conducted  upon  general  principles — the  application  of  a 
few  leeches  to  the  temples,  and  the  free  use  of  atropia,  are  to  be  re- 
commended during  the  early  stages,  followed  by  warmth  and  moisture^ 
and  the  compressing  bandage,  if  suppuration  occur. 

Traction  Method. — In  this  operation  (which  originated  with  Yon 
Graefe  and  has  been  modified  by  Waldau,  Critchett,  and  others),  chloro- 
form may  be  employed,  and  the  eyelids  may  be  held  apart  with  the  stop- 
speculum.  The  surgeon,  standing  behind  the  patient,  fixes  the  eye  with 
forceps,  and  makes  with  an  iridectomy  knife,  or 
a  Graefe's  linear  extraction  knife,  an  incision  in  Fig.  347. 

the  upper  part  of  the  sclero-corneal  junction,  in- 
volving one-third  of  the  corneal  circumference; 
the  fixation  forceps  are  then  intrusted  to  an  as- 
sistant, and  the  surgeon  cautiously  introducing 
delicate  iris  forceps,  makes  a  broad  iridectom}'  as 
directed  at  page  647.  The  capsule  of  the  lens  is 
then  freely  lacerated  with  the  cystotome,  and  the 
lens  itseir  drawn  out  with  a  silver  spoon  (Fig. 
347),  provided  with  a  barbed  or  recurrent  edge.  Traction  spoon., 

which  allows  it  to  slip  easily  between  the  lens  and 

the  posterior  capsule,  and  then  catches  the  lower  edge  of  the  lens  and 
holds  it  firmly  as  it  is  withdrawn.  Care  mns^  be  taken  in  the  intro- 
duction of  the  spoon,  not  to  push  the  lens  before  it,  and  not  to  rupture 
the  hyaloid  membrane,  which  would  allow  loss  of  vitreous. 

Von  Graefe's  Method  of  Modified  Linear  Extraction,  with 
its  lamented  author^s  recent  modifications,  may,  probably,  be  considered 
the  best  operation  yet  devised  for  extraction  of  cataract.  The  peculiari- 
ties of  this  method  are  that  the  incision  is  through  the  sclerotic,  and 
does  not  form  a  fiap,^  and  that  no  traction  instrument  is  employed. 

Fig.  348. 


Von  Graefe's  catamct  knife. 

The  following  description  and  accompanying  wood-cuts  are  taken  from 
Laurence ;  the  eye  operated  upon  is  supposed  to  be  the  left.    The  surgeon 

*  The  incision  is  usually  said  to  be  linear  (whence  the  name  of  the  operation), 
but  this  distinction  is  not  mathematically  correct,  the  section  in  this  method  no  more 
corresnonding  to  the  geometrician's  definition  of  a  line,  than  does  that  of  the  ordi- 
nary flap  operaUon.    The  ourve  in  Graefe's  incision  is  that  of  the  eye  itself. 
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opens  the  extreme  periphery  of  the  anterior  chamber  with  a  narrow  knife, 
represented  at  Fig.  348,  in  its  actual  size,  by  an  incision  A  B  (4^-4}  lines 
long)  through  the  sclerotic,  at  the  point  A  (Fig.  349),  half  a  line  exter- 
nal to  the  margin  of  the  cornea,  and  two-thirds  of  a  line  below  the  level 
of  its  uppermost  summit.  The  point  of  the  knife  is,  in  order  to  enlarge 
the  internal  corneal  incision,  in  the  first  instance,  directed,  not  to  the 
point  of  counter-puncture,  B,  but  to  about  the  point  C.  After  the 
knife  has  been  entered  fully  three  l^es  into  the  anterior  chamber,  its 
handle  is  depressed,  counter-puncturation  at  B  effected,  the  knife-edge 
directed  abruptly  forwards,  and  the  section 
Fig.  849.  Fig.  850.     completed.     In   Fig.  350,  the   uppermost  un- 

dotted  line  shows  the  direction  of  the  incision. 
The  next  steps  of  the  operation  are  th'e  same 
as  in  the  traction  method,  consisting  in  an 
iridectomy  and  the  laceration  of  the  anterior 

Dlagrtiin  of  Von  Oraefe.  opera-      CapSUlC.      To  BemOVC   the   ICUS    a  SpOOn  Of  VUl- 

tioo  for  cataract  cauitc  or  tortoisc-shell  is  employed,  not  being 

used  as  a  traction  instrument,  but  simply  to 
exercise  pressure  from  without.  The  convex  back  of  the  instrument  is 
applied  to  the  lower  border  of  the  cornea,  when,  by  using  a  little  pres- 
sure, the  wound  at  its  upper  part  begins  to  gape.  Then  the  spoon  is 
given  a  slight  turn  (so  that  its  upper  border  buries  itself  a  little  in  the 
outer  surface  of  the  cornea),  at  the  same  time  that  it  is  moved  a  little 
upwards,  in  consequence  of  which  the  equator  of  the  lens  presents  itself 
at  the  wound.  By  continuing  this  manceuvre  and  making  slight  coan- 
ter-pressure  on  the  scleral  border  of  the  wound,  the  exit  of  the  lens  is 
effected.  Any  cortical  matter  which  may  have  become  detached,  is  to  be 
coaxed  out  by  gently  stroking  the  cornea  from  below  upwards  with  the 
back  of  the  spoon,  as  long  a  time  as  may  be  necessary  being  devoted  to 
the  satisfactory  accomplishment  of  this  final  part  of  the  operation. 

Fig.  351. 


Von  Oraefe's  hivuk. 

If  in  any  case  the  evacuation  of  the  lens  in  the  manner  described  be 
found  impracticable,  it  may  be  extracted  with  a  silver  spoon,  or  (which 
Graefe  prefers)  a  blunt  hook  (Fig.  351). 

The  after-treatment  in  this,  and  in  the  traction  method,  is  the  same  as 
in  the  iap  extraction,  except  that  in  these  the  eye  may  be  safely  examined 
after  twenty-four  hours,  and  the  patient  allowed  to  leave  his  bed  on  the 
second  or  third  day. 

Needle  Operation,  or  the  Operation  for  Solution. — This  is  the 

method  ordinarily  to  be  preferred  for  the  removal  of  soft  cataracts. 

Chloroform  or  ether  may  be  indiscriminately 

Fig.  852.  employed,  but  neither  is  usually  required.    The 

^^■MMi     pupil  being  well  dilated,  and  the  lids  separated 

'  ""^"^^^J     by  the  stop-speculum,  the  surgeon  fixes  the  eye 

Bowman'ii  stop-nwdie.  with  forccps,  and  cutcrs  a  lance-headed,  or,  if 
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preferred,  a  Hays's  knife-needle,  through  the  cornea  at  its  outer  side, 
and  carries  it  across  to  the  centre  6f  the  pupil,  when  the  edge  is  turned 
to  the  lens,  and  a  slight  laceration  made  in  the  capsule.  The  operation 
usually  has  to  be  repeated  at  intervals.  Care  must  be  take\i  not  to  use 
so  much  force  as  to  dislocate  the  lens,  and  not  to  lacerate  the  capsule 
too  freely  in  the  first  operation,  lest  the  lens  substance,  swelling  up 
from  the  contact  of  the  aqueous  huipor,  should  produce  injurious  pres- 
sure on  the  iris  and  ciliary  body.  When  the  bulging  lens  matter  has 
disappeared  by  absorption,  the  operation  may  be  repeated,  the  needle 

Fig.  353. 


HajB'a  knife-needle. 

this  time  being  used  more  freely.  The  only  after-treatment  required  is 
the  closure  of  the  eye  for  twenty-four  hours,  and  the  maintenance  of 
pupillary  dilatation  by  means  of  atropia.  If  the  lens  be  dislocated,  it 
should,  as  a  rule,  be  removed  by  means  of  a  corneal  incision  and  the 
introduction  of  a  scoop,  an  iridectomy  being  at  the  same  time  performed; 
while,  if  the  swelling  of  the  lens  be  so  great  as  to  threaten  injurious 
consequences,  a  small  incision,  with  a  keratome  or  broad  needle,  may 
be  made,  and  the  escape  of  the  offending  substance  aided  by  the  intro- 
duction of  a  curette.^ 

Suction  Method. — This  operation,  which  was  introduced  by  Teale, 
is  speciall}*^  adapted  to  cases  of  fluid  cataract,  such  as  are  frequently 
met  with  in  diabetic  patients.  Mr.  Teale  used  a  "  suction  curette," 
consisting  of  a  curette  roofed  in  to  within  a  line  of  its  extremity,  with  a 
handle  and  a  piece  of  India-rubber  tubing  furnished  with  a  mouth-piece. 
The  anterior  capsule  of  the  lens  being  lacerated  with  two  needles,  the 
curette  is  introduced  through  a  small  corneal  wound  into  the  area  of  the 
pupil,  and  the  fluid  lens  matter  sucked  out  by  the  application  of  the 
operator's  mouth.  Mr.  Bowman  has  devised  a  ^^  suction  syringe,"  which 
is  in  some  respects  more  convenient  than  the  curette. 

Treatment  of  Capsular  and  Secondary  Cataract. — It  some- 
times happens  that,  after  the  removal  of  a  cataractous  lens,  the  field  of 
vision  is  still  obscured  by  an  opaque  or  wrinkled  condition  of  the 
remaining  capsule,  containing,  perhaps,  some  portions  of  lenticular 
matter  inclosed  within  its  layers;  the  obstruction  maybe  aggravated 
by  the  presence  of  nodules  of  inflammatory  lymph.  No  operation  should 
be  practised  for  the  relief  of  this  condition,  until  all  the  irritation  caused 
by  the  original  operation  has  passed  awa}',  an  interval  of  several  months 
being  usually  required.  The  safest  mode  of  treating  secondary  or  capsu- 
lar opacities,  is  to  tear  through  the  occluding  membrane  with  a  Hays's 
needle,  introduced  through  the  cornea.  If  the  capsule  be  very  dense  and 
resisting,  two  needles,  introduced  at  opposite  sides  of  the  cornea,  may 
be  used,  as  advised  by  Bowman — one  serving  to  fix  the  membrane  while 
laceration  is  effected  ^ith  the  other.  Another  plan  is  to  divide  the  cap- 
sule with  delicate  "canula  scissors"  (Fig.  354),  or,  as  recommended  by 
Dr.  C.  R.  Agnew,  of  New  York,  to  perforate  and  fix  the  membrane  with  a 

*  The  operation  is  thus  essentially  converted  into  the  true  ^^ linear  extraction^^^ 
which  originated  in  1811,  with  Gibson,  of  Manchester. 
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needle,  and  then  with  a  sharp  hook,  introduced  through  a  small  corneal 
opening,  to  tear  and  roll  up  the  membrane,  which,  if  not  too  closely 
attached,  may  be  drawn  out  with  the  instrument. 

Fig.  854. 


CanuU  MiMon. 

After  these,  as  after  other  cataract  operations,  the  pupil  should  be 
kept  for  some  time  well  dilated  with  atropia. 

Diseases  of  Titreous  Humob,  Choroid,  Retina,  and  Optic  Papilla. 
(Amaurosis  and  Amblyopia.) 

Ambl3'opia  and  amaurosis  are,  strictly  speaking,  symptoms^  the  former 
word  denoting  obscurity^  and  the  latter  more  or  less  complete  loss  of 
vision.^  These  terms  are  ordinarily  applied  to  all  cases  of  partial  or  total 
blindness,  which  are  dependent  neither  on  external  obstructions  (such 
as  cataract  or  opaque  cornea)  nor  upon  optical  defects  of  the  eye,  but 
are  limited  bj*^  Von  Graefe  and  many  other  modem  ophthalmologists,  to 
cases  of  lost  or  impaired  vision,  which  are  caused  by  primary  atrophy 
of  (he  optic  nerve^  or  b}'  such  irregularities  in  the  circulation  of  the  ?ier- 
V0U8  system  as  may  eventually  lead  to  such  atrophy. 

Looking,  then,  upon  these  conditions  (amblyopia  and  amaurosis)  as 
symptoms  of  disease,  rather  than  as  definite  pathological  states  which 
can  be  referred  to  any  particular  cause,  I  shall  first  speak  of  the  morbid 
changes  in  the  deeper  structures  of  the  eye,  to  which  their  manifeatar 
tion  may  be  due,  and  subsequently  of  those  cases  of  nerwms  blindness 
to  which  alone  Von  Graefe  and  his  followers  would  apply  the  term 
amaurotic. 

The  Ophthalmoscope. — These  cases  can  only  be  investigated  by 
the  aid  of  the  ophthalmoscope,  a  brief  account  of  which  instroment 
may,  therefore,  be  appropriately  given  in  this  place.  The  ordinary  form 
of  ophthalmoscope  consists  essentially  in  a  perforated  mirror^  by  which 
the  light  from  a  suitably  placed  lamp  is  reflected  into  the  patient's  eye, 
and  thence  back  to  that  of  the  surgeon,  who  looks  through  the  central 
perforation.  Liebreich^s  portable  ophthalmoscope^  which  is,  perhaps,  the 
most  convenient  for  general  use,  consists  of  a  polished,  concave,  metallic 
mirror,  about  1^  incli  in  diameter  and  of  C  to  8  inches  focal  length.  It 
has  a  central  perforation,  about  a  line  in  diameter,  and  is  moonted  in 
a  light  frame  with  a  handle  of  convenient  length.  A  movable  arm, 
attached  to  the  side  of  the  frame,  supports  a  clip,  in  which  may  be 
placed,  behind  tlie  sight-hole,  an  ocular  lens,  either  concave  or  convex, 
according  to  the  needs  of  the  observer.  Accompanying  the  ophthal- 
moscope is  a  double-convex  object  lens,  for  use  in  the  method  of  tiuitrsd 
examination. 

1  Etyniologically  the  words  are  synonymouB,  both  signiiyiBg^ 
of  vision.  jf 
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Fig.  355. 


Fixed  Ophthalmoscopes  and  Binocular  Ophthalmoscopes  (in  wiiich 
the  surgeon  uses  both  eyes  at  once)  have  each  some  particular  advan- 
tages in  special  cases.  Prof.  Beale  has 
recently  devised  a  self-illuminating 
ophthalmoscope^  which,  by  an  ingenious 
arrangement  of  lamp  and  mirror  (the 
latter  of  which  is  inclosed  with  the  ob- 
ject lens  in  a  darkened  tube),  can  be 
used  without  the  necessity  of  pre- 
viously darkening  the  room. 

The  ordinary  ophthalmoscope  is 
used  in  a  darkened  room,  the  patient 
being  firmly  seated,  and  the  surgeon 
standing  or  sitting  in  front  of  him; 
an  Argand  lamp  or  gas-burner  is  placed 
to  one  (usually  the  left)  side  of,  and 
a  little  behind  the  patient's  head,  with 
the  flame  on  a  level  with  his  eyes  (Fig. 
356).  The  patient's  pupilmay,  if  deemed 
necessary,  be  dilated  with  atropia. 

For  the  indirect  method  of  examination,  which  is  that  commonly 
employed,  the  surgeon  holds  the  mirror  close  to  his  own  eye,  and  about 
a  foot  and  a  half  from  that  of  the  patient.    Looking  through  the  cen- 

Fig.  356. 


Llebreich*s  portable  ophtbalmoMop«. 


Use  of  the  ophthalmoscope. 


tral  perforation,  the  surgeon  is  soon  able,  by  a  little  manoeuvring,  to 
eateh  the  rays  firom  the  lamp  and  reflect  them  directly  into  the  patient's 
mil  ilM  pnplUarv  space  of  which  now  appears  of  a  reddish-yellow  color. 
^AmMUIivJa  wS  other  hand  the  object  lens,  the  surgeon  holds  it  from 
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an  inch  and  a  half  to  two  inches  in  front  of  the  eye  which  he  is  observing, 
fixing  it  in  that  position  by  resting  his  fingers  on  the  patient's  forehead. 
By  now  moving  his  own  head  a  little  backwards  or  forwards,  the  opera- 
tor obtains  an  inverted  aerial  image  of  the  fundus  of  the  observed  eye. 
By  directing  the  patient  to  turn  his  eye  in  various  directions,  the  sur- 
geon can  explore  the  whole  fundus  of  the  eye,  it  being  remembered 
that,  in  the  aerial  image  which  is  seen,  the  position  of  every  part  is 
inverted. 

In  the  direct  method  of  examination,  no  object  lens  is  used.  The  sur- 
geon at  first  holds  the  mirror  about  a  foot  from  the  eye  of  the  patient,  and 
then,  b}'  gradually  approximating  it  more  closely,  can  illuminate  and  ex- 
amine in  succession  the  cornea,  crystalline  lens,  and  vitreous;  the  fundus 
oculi  is  not  fairly  brought  into  view  until  the  mirror  is  within  about  two 
inches  of  the  observed  e3-e,  when  a  virtual  erect  image  becomes  apparent, 
seeming  to  be  placed  some  distance  behind  the  patient's  eye.  If  either 
the  surgeon  or  patient  be  short-sighted,  a  concave  lens  must  be  placed 
behind  the  sight-hole  of  the  mirror. 

The  entrance  of  the  optic  nerve,  which  is  usually  the  part  first  in- 
spected, may  be  brought  into  view  by  causing  the  patient  to  look  at  that 
ear  of  the  operator  which  corresponds  to  the  eye  under  examination;  thus, 
the  right  ear  for  the  right  eye,  and  the  lefl,  for  the  lefl.  The  optic  papilla 
gives  a  whiter  refiection  than  the  rest  of  the  fundus,  and,  when  brought 
into  distinct  view  b3'  the  adjustment  of  the  object  lens  (in  indirect  ex- 
amination), appears  as  a  pinkish,  white,  or  gray  disk,  marked  by  the 
convergence  of  the  retinal  vessels;  of  these,  one  artery  and  two  veins 
commonly  pass  upwards,  and  as  many  downwards,  each  soon  dividing 
and  ramif3*ing  over  the  fundus.  The  veins  may  be  made  to  pulsate  by 
pressing  on  the  eye,  and  sometimes  do  so  spontaneously  in  a  normal 
state.  Spontaneous  pulsation  of  the  retinal  arteries,  on  the  other  hand, 
is  always  an  evidence  of  increased  intra-ocular  pressure,  and  is  a  symp- 
tom of  glaucoma.  The  maculea  lutea,  or  yellow  spot,  may  be  brought 
into  view  by  directing  the  patient  to  look  at  the  central  perforation  of 
the  mirror,  and  may  be  recognized  by  the  absence  of  retinal  vessels. 
The  macula  lutea  is  frequently  the  seat  of  hemorrhagic  extravasations  or 
other  lesions. 

It  is  not  my  purpose  to  oflTer  any  detailed  account  of  the  various 
ophthalmoscopic  appearances  observed  in  different  morbid  states  of  the 
eye:  the  limits  of  this  volume  would  not  justify  my  doing  so,  and, 
indeed,  as  justly  remarked  by  Dixon,  it  is  not  possible  to  convey,  by 
mere  verbal  description,  any  information  upon  these  topics  which  would 
be  of  much  real  value.  The  use  of  the  ophthalmoscope  can  only  be 
satisfactorily  acquired  by  long  and  continued  actual  practice,  and  the 
assistance  which  the  student  can  derive  from  any  verbal  description  of 
what  he  is  expected  to  see,  will  not  prove  of  material  advantage.  Those, 
however,  who  cannot  pursue  their  labors  in  this  branch  under  the  direction 
of  an  experienced  and  skilful  ophthalmoscopist  (which  is  much  the  best 
manner  of  acquiring  a  practical  knowledge  of  the  instrument),  may  study 
with  benefit  the  works  of  Zander  and  Hulke,  and  the  colored  illustra- 
tions of  ophthalmoscopic  appearances  published  by  Jaeger,  Liebreich, 
Stellwag,  Power,  Wells,  and  others. 

The  morbid  changes  of  the  deep  structures  of  the  eye  which  induce 
amaurosis  and  ambl3'opia,  ma}'  now  be  briefly  referred  to. 

Changes  in  the  Vitreous  Humor.— Opacitos  of  the  Vitreous,^ 
These  may  consist  of  filaments  of  lymph,  shreds  of  l4|pniiit|  or  the  oon* 
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tracted  remnants  of  blood  clots.  They  result  frequenti};  from  diseases 
of  the  iris,  retina,  or  choroid,  especially  when  of  a  syphilitic  character — 
in  which  case  they  are  to  be  treated  by  means  of  remedies  addressed  to 
that  condition.  Dense  membranous  opacities  have  been  successfully 
ti-eated  by  Von  Graefe  by  means  of  a  needle-operation,  as  in  cases  of 
capsular  cataract. 

Muscse  Volitantes  are  floating  opacities  of  the  vitreous,  consisting  of 
filaments,  cells,  or  cell-debris  derived  from  that  structure,  which  are  not 
unfrequently  observed  by  those  who  are  short-sighted,  or  who  strain 
their  eyes  by  fine  work:  they  frequently  persist  for  years,  causing 
annoyance  by  their  presence,  but  being  productive  of  no  further  evil  con- 
sequences. The  only  treatment  to  be  recommended  is  the  administra- 
tion of  tonics  to  improve  the  general  health,  with  rest  for  the  eyes,  and 
the  use  of  dark  glasses. 

Hemorrhage  into  the  Vitreous^  is  a  much  more  serious  affair  than  hem- 
orrhage into  the  aqueous  humor.  In  the  former  situation,  absorption 
takes  place  very  slowly,  and  shreds  of  clot  are  apt  to  be  left  which  per- 
manently interfere  with  vision.  The  treatment  consists  in  local  depletion, 
the  application  of  cold,  etc. 

Synchisis  is  a  term  used  to  denote  a  softened  and  fluid  condition  of 
the  vitreous.  In  some  cases,  the  vitreous  holds  in  suspension  numerous 
scales  of  cholcstearine,  giving  a  sparkling  appearance  when  examined 
with  the  ophthalmoscope ;  the  condition  is  then  called  synchisis  scintil- 
lans.  Fluid  vitreous  may  result  from  injuries,  or  from  various  non- 
traumatic inflammatory  affections  of  the  eye;  it  usually  causes  dimi- 
nished tension  of  the  eyeball,  though  it  may  be  met  with  in  cases  of 
glaucoma.     The  condition  is,  I  believe,  irremediable. 

Changes  in  the  Choroid. — Choroiditis  frequently  occurs  in  con- 
nection with  inflammation  of  the  iris  and  retina.  The  changes  revealed 
by  the  ophthalmoscope  may  consist  merely  of  increased  vascularity,  of 
cloudiness  due  to  serous  effusion,  or  of  yellowish-white  patches  of  lymph, 
often  surrounded  by  pigment,  and  perhaps  traversed  by  the  retinal 
vessels.  Choroiditis  is  frequently  an  accident  of  constitutional  sj^philis, 
in  which  case  it  is  said  that  the  lymphy  patches  are  more  circumscribed 
than  in  the  simple  variety  of  the  affection.  The  treatment  consists  in 
the  cautious  administration  of  mercury,  or  iodide  of  potassium,  with 
tonics,  especially  iron  and  quiuia. 

Atrophy  of  the  Choroid^  commonly  of  a  local  character,  usually  accom- 
panies posterior  staphyloma,  in  severe  cases  of  myopia.  In  an  advanced 
stage  of  atrophy,  the  choroid  is  entirely  deficient  in  parts,  the  exposed 
sclerotic  appearing  in  its  place  in  the  form  of  white  patches.  The  treat- 
ment consists  in  the  enforcement  of  rest  to  the  eyes,  with  local  depletion 
and  counter-irritation.  If  the  disease  be  rapidly  progressive,  Lawson 
advises  the  administration  of  the  bichloride  of  mercury. 

Anasmia  of  the  Choroid  is  characterized  by  paleness  of  the  fundus  oculi, 
and  is  often  accompanied  by  contraction  of  the  retinal  vessels. 

Bony  Deposits  are  occasionally  found  in  the  choroid,  apparently  result- 
ing from  ossific  change  in  previously  formed  inflammatory  lymph  ;  cal- 
careous deposits  are  in  the  same*  cases  often  found  in  the  lens  and 
cornea. 

Tubercles  of  the  Choroid  are  met  with  in  cases  of  acute  tuberculosis ; 
the  coexistence  of  the  choroidal  affection  with  tuberculosis  of  the  lungs, 
is,  according  to  Steffeu,  more  constant  than  with  the  same  condition  of 
the  |ria  mater. 


i 


660  DISEASES   OF   THE   ETE. 

Tumors  of  the  Choroid. — The  morbid  growths  met  with  in  this  sitasr 
tion,  belong  either  to  the  group  which  Yirchow  designates  as  sarcomota 
(see  page  47  G),  or  to  the  medullary  form  of  cancer.  In  either  case 
the  tumor  is  apt  to  contain  a  certain  amount  of  melanotic  deposit.  The 
only  treatment  to  be  recommended  is  excision  of  the  globe,  which  should, 
if  possible,  be  performed  before  the  tumor  has  made  its  way  throagh  the 
external  coats  of  the  eye. 

Changes  in  the  Retina. — Eyperasmia  of  the  Retina  may  be  due  to 
over-exertion  of  the  eyes,  in  which  case  its  treatment  consists  in  rest  of 
the  organ,  and  in  the  use  of  local  depletion,  counter-irritation,  and  the  cold 
douche,  with  the  administration  of  tonics,  etc.  In  other  cases  there  is 
a  passive  venous  congestion,  due  to  cerebral  disease  or  the  pressure  of  a 
tumor.  The  iodide  and  bromide  of  potassium  are  recommended  under 
such  circumstances,  but  the  results  of  treatment  are  far  from  satisfactory. 

lietinitis  is  very  often  associated  with  choroiditis,  and  not  unfire- 
qwently  with  iritis.  It  is  marked  in  its  early  stages  by  increased  Tasco- 
larit}',  and  subsequently  by  the  occurrence  of  extra vasation,seroas  effa- 
sion,  or  lymphy  deposit.  It  is  often  due  to  syphilitic  or  nephritic  dis- 
ease, particularly  the  former  (see  p.  445).  Mercury,  which  is  serviceable 
in  the  syphilitic  variet}',  is  totally  contra-indicated  in  that  which  depends 
on  kidney  disease,  the  most  useful  remedy^  in  the  latter  form  of  the  affec- 
tion being  probably  the  muriated  tincture  of  iron. 

Betiniiis  Pigmentosa  (which,  from  night-blindness  being  one  of  its  promi- 
nent symptoms,  is  also  called  Retinitis  Hemeralopica)  is  characterized 
b}'  the  deposit  of  pigment  matter  on  the  retina;  the  disease  is  incurable, 
going  on  to  tlie  production  of  total  blindness,  though,  as  the  course  of 
the  affection  is  very  slow,  old  age  may  be  attained  before  this  consum- 
mation is  reached.  Prof.  Arlt,  of  Vienna,  has  given  the  name  Retinitis 
yijctalopica  to  certain  cases  of  inflammation  of  the  retina,  in  which  the 
op|>osite  condition  is  present,  the  patients  seeing  better  in  the  dusk  than 
in  a  bright  light ;  the  treatment  which  he  recommends  is  functional  rest, 
with  the  use  of  colored  glasses  and  the  administration  of  mercury. 

Apoplexy  of  the  Retina  may  occur  in  any  of  the  forms  of  retinitis 
(more  particularly  in  the  nephritic),  or  ma}'  result  from  other  causes, 
such  as  heart  disease,  atheroma  of  the  retinal  vessels,  embolism,  or  sup- 
pressed menstruation.  The  treatment  consists  in  obviating  a  recurrence 
of  the  hemorrhage  by  endeavoring  to  remove  the  cause,  if  this  can  be 
ascertained.  Advantage  may  perhaps  be  derived  from  the  use  of  iodide 
of  potassium  in  hastening  the  absorption  of  the  effused  dots. 
.  Amemia  of  the  Retina  may  accompany  anaemia  of  the  choroid.  Such 
a  condition,  when  met  with  in  cases  of  epileptiform  convulsions,  has  been 
called  by  llughlings  Jackson,  Epilepsy  of  the  Retina. 

Detachment  of  the  Retina  may  occur  in  cases  of  extreme  posterior  sta- 
phyloma, or  may  be  due  to  loss  of  vitreous,  to  hemorrhagic  or  serous 
effusion,  or  to  the  growth  of  tumors  of  the  choroid.  When  the  detach- 
ment is  causeii  by  sulvretinal  effusion,  an  attempt  may  be  made  to  evacu- 
ate the  fluid  by  puncturing  the  retina  with  one  or  two  needles,  passed 
through  the  sclerotic  and  vitreous,  as  advised  b}'  Ton  Graefe  and  Bow- 
man ;  or  with  a  delicate  trocar,  as  recommended  by  Wecker ;  or  bj  punc- 
turing the  choroid  from  without,  as  suggested  by  Laurence. 

Fatty  Degeneration  of  the  Retina  sometimes  occurs  in  cases  of  albu- 
minuria. 

Embolism  of  the  Central  Artery  of  the  Retina  produces  contractioa 
of  both  sets  of  retinal  vessels,  but  particularly  of  the  aiteriea,  and  is 
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often  accompanied  with  sub-retinal  effusion  in  the  neighborhood  of  the 
macula  lutea.  Embolism  of  the  retinal  artery  often  depends  upon  the 
existence  of  cardiac  valvular  disease  of  the  left  side.  It  produces  sud- 
den and  total  blindness,  and  is  rarely  recovered  from. 

Tumors  of  the  Retina Cystic  degeneration  of  the  retina  is  occasion- 
ally observed  in  an  eye  which  has  long  been  blind,  and  may  require  ex- 
cision of  the  globe,  if  the  disease  should  produce  pain  and  threaten  the  in- 
tegrity of  the  other  eye.  The  most  common  retinal  tumor,  however,  is  the 
Olioma^  which  runs  an  almost  malignant  course,  and  was  indeed  formerly 
considered  to  be  of  an  encephaloid  character.  The  only  treatment  to  be 
recommended  is  early  excision,  which  may  be  required  in  the  case  of 
both  ej'es,  if  both  be  affected.    The  disease  often  recurs  in  the  orbit. 

Changes  in  the  Optio  Papilla. — Optic  Neuritis — Two  forms  are 
recognized,  one  confined  to  the  optic  nerve,  and  the  other  likewise 
involving  the  retina  (neuro-retinitis).  Tiie  former  is  often  an  attendant 
upon  cerebral  disease  (descending  optic  neuritis)^  while  the  latter  is  fre- 
quently of  a  syphilitic  nature.  In  some  cases  the  optic  disk  is  first 
affected,  the  disease  subsequently  extending  upwards  (engorged  papilla^ 
or  ascending  neuritis).  The  optic  papilla  is  at  first  swollen  and  con- 
gested, afterwards  assuming  a  peculiar  "  woolly"  appearance.  The  prog- 
nosis is  unfavorable,  and  the  treatment  usually  unsatisfactory ;  mercury, 
cautiously  administered,  with  the  iodide  and  bromide  of  potassium,  are 
the  remedies  commonly  employed. 

Excavation^  or  Cupping  of  the  Optic  Papilla, — A  slight  depression  in 
the  centre  of  the  optic  disk  may  exist  in  the  normal  state,  constituting 
what  is  known  as  the  physiological  cup.  In  glaucoma^  and  in  some 
cases  of  advanced  myopia,  a  much  more  marked  and  abrupt  form  of  cup- 
ping is  observed ;  the  most  distinctive  characteristic  of  this  condition 
is  the  bending  of  the  retinal  vessels  at  the  margin  of  the  optic  disk,  the 
whole  of  which  is  occupied  by  the  glaucomatous  cup;  if  the  excavation 
be  very  deep,  the  retinal  and  papillary  portions  of  the  vessels  may  be 
seemingly  quite  disconnected.  A  third  form  of  cupping  often  accom- 
panies atrophy  of  the  optic  nerve^  a  condition  which  may  result  from  the 
pressure  of  intra-orbital  tumors,  from  disease  of  the  brain  or  spinal  cord, 
or  from  the  abuse  of  tobacco,  etc. 

Amaurosis  and  Amblyopia  from  Extra-Ocular  Causes. — Im- 
pairment or  loss  of  vision,  without  any  recognizable  primary  lesion  of 
the  eye,  may  result  from  diseasg  of  the  cerebrum,  cerebellum,  or  spinal 
cord ;  from  sudden  suppression  of  the  menses,  or  other  uterine  disturb- 
ance (even  from  pregnancy) ;  from  profuse^  hemorrhage ;  from  reflex  irri- 
tation, as  from  a  carious  tooth ;  from  compression  of  the  optic  nerve ; 
from  embolism;  from  the  toxic  influence  of  tobacco,  alcohol,  lead,  or 
quinia;  from  uraemic  poisoning,  etc.  In  all  cases  the  immediate  cause 
of  the  loss  of  sight  is  interference  with  the  circulation  of  the  nervous 
structures  concerned  in  vision,  or,  in  permanent  cases,  atrophy  of  the 
optic  nerve.  A  symptom,  which  by  somfe  authors  is  considered  of  value, 
in  the  diagnosis  between  amaurosis  from  cerebral  and  that  from  spinal 
disease,  is  that,  in  the  former,  both  eyes  are  usually  affected,  and  the 
pupils  dilated,  while  in  the  latter,  one  eye  only  is  commonly  involved, 
and  the  pupil  contracted. 

The  feld  of  vision  is  differently  affected  in  different  cases;  thus  the 
centre^  or  the  periphery  of  the  field  may  be  chiefly  involved,  or  the 
loss  of  sight  may  involve  j  ust  half  of  the  field  (hemiopia)^  vision  being 


662  DISEASES    OF    THE    EYE. 

perfect  on  one  side  of  a  vertical  line,  and  absent  on  the  other.  I  hare 
seen  a  well-marked  case  of  hemiopia  following  a  fracture  of  the  base  of 
the  skull. 

The  treatment  of  these  forms  of  amaurosis  consists  in  endeavoring 
to  remove  the  cause,  when  that  can  be  ascertained ;  when  resulting  from 
disease  of  the  central  nervous  system,  the  prognosis  is  extremely  un- 
favorable. 

Hemeralopia,  Day-Sight,  or  Night-Blindness,  is  a  functional 
condition  consisting  in  a  diminished  sensibility  of  the  retina,  doc  appa- 
rently to  excessive  exposure  of  the  eyes  to  light,  together  with  a  debili- 
tated and  especially  a  scorbutic  condition  of  the  system.  It  is  most 
common  among  residents  in  tropical  countries,  soldiers  and  sailors,  etc. 
This  affection  must  not  be  confounded  with  Retinitis  Pigmentosa^  in 
which  night-blindness  is  a  frequent  symptom;  in  the  true  hemeralopia, no 
morbid  changes,  whatever,  are  revealed  by  the  ophthalmoscope.  The 
treatment  consists  in  the  administration  of  tonics,  especially  cod -liver 
oil,  with  the  use  of  dark-colored  glasses  to  protect  the  eyes.  If  the  dis- 
ease can  be  traced  to  scurvy,  or  to  malarial  fever,  remedies  suitable  to 
those  affections  must  be  employed. 

Sncw-Blindness  is  a  condition  analogous  to  hemeralopia,  resolting 
from  exposure  to  the  dazzling  reflection  from  snow;  the  eyes  should 
be  shielded  by  colored  glasses,  and  tonics  administered  if  the  patient's    , 
general  condition  demand  their  use. 

Nyctalopia. — This  rare  affection  is  the  reverse  of  hemeralopia,  and 
consists  in  a  hypertcsthetic  state  of  the  central  portion  of  the  retina,  the 
peripheral  part  being  ana?stheti«.  The  treatment  consists  in  protecting 
the  eyes  from  light,  and  in  improving  the  constitutional  state  of  the 
patient,  by  the  use  of  tonics,  particularly  the  preparations  of  zinc  and 
iron. 

Color-Blindness,  or,  as  Dixon  more  accurately  terms  it,  Acriio- 
chromacijj  is  a  defect  of  vision  in  which  the  power  of  distinguishing 
one  or  more  colors  is  lost.  Usually  red  and  green  are  the  two  colors 
which  are  confused  together,  but  in  some  cases  vision  is  achromatic^  all 
colors  alike  appearing  as  white,  black,  or  gray.  Color-blindness  is 
usually-  congenital,  but  may  result  from  disease ;  achromatic  vision  ex- 
isted, as  a  temporary  condition,  in  a  case  of  optic  neuritis  observed  by 
Chisolm,  of  Maryland.  When  congenifal,  the  affection  is  probably  in- 
curable. 

Accommodation  and  Refraction. 

Aocommodation  is  the  power  of  self-adjustment  which  an  eye  pos- 
sesses, by  means  of  which,  objects  at  various  distances  are  equally  well 
seen.  This  adjustment  is  accomplished  by  a  muscular  effort  (on  the 
part  of  the  ciliary  muscle),  of  which  the  individual  is,  however,  usually 
unconscious. 

Refraction  is  the  passive  power  by  which,  when  the  eye  is  at  rest, 
rays  of  liglit  are  brought  to  a  focus  on  the  retina;  it  is  a  purely  physical 
property,  depending  upon  the  shai^e  of  the  eye  and  of  its  various  refhust- 
ing  media,  as  the  cornea,  lens,  etc. 
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The  various  anomalies  of  refraction,  and  defects  of  accommodation, 
to  which  the  human  eye  is  subject,  have  received  of  late  years  a  great 
deal  of  attention  from  ophthalmologists,  and  the  means  by  which  these 
anomalies  and  defects  may  be  recognized  and  corrected,  have  been  tho- 
roughly studied  and  systematized;  for  information  on  these  topics,  I 
must,  however,  refer  the  student  to  special  treatises  on  the  subject,  con- 
tenting myself  with  merely  mentioning  and  explaining  the  principal 
terms  employed. 

Eininetropia. — This  is  the  normal  condition ;  an  eye  is  emmetropic^ 
when  parallel  rays  are  converged  to  a  focus  on  the  retina,  by  the  refrac- 
tive power  of  the  eye  itself,  without  any  effort  of  accommodation. 

Myopia  or  Brachymetropia  (SAor/  Sight) — In  this  condition,  dis- 
tant rays  are  brought  to  a  focus  in  front  of  the  retina^  the  image  formed 
upon  which  is  therefore  indistinct.  Myopia  is  usually  due  to  an  elon- 
gation of  the  antero-posterior  diameter  of  the  eye,  and  commonly  results 
from  a  prolongation  of  the  posterior  half  of  the  eye,  often  accompanied 
with  thinning  of  the  sclerotic  and  partial  atrophy  of  the  choroid,  consti- 
tuting posterior  staphyloma.  This  condition  requires  the  use  of  concave 
glasses. 

Hypermetropia  or  Hyperopia  is  a  condition  exactly  the  reverse 
of  the  preceding ;  here,  distinct  rays  come  to  a  focus  behind  the  retina, 
the  image  on  the  latter  being  of  course  indistinct  as  in  the  previous 
case.  A  hypermetropic,  is  usually  smaller  than  an  emmetropic  eye, 
particularly  in  its  antero-posterior  diameter,  whence  it  has  a  flattened 
appearance.    Hypermetropia  requires  the  use  of  convex  glasses. 

Ametropia*  is  a  general  term  embracing  both  the  preceding  con- 
ditions; it  is  therefore  the  opposite  of  emmetropia. 

Astigmatism  is  a  condition  in  which  the  refracting  power  varies  in 
.  different  meridians  of  the  eye.  Thus  one  meridian  may  be  emmetropic, 
and  others  ametropic ;  or  there  may  be  myopia  in  one  meridian,  and 
hypermetropia  in  another.  Man}'-  persons  have  slightly  astigmatic 
vision  without  knowing  it,  and  it  is  only  when  the  want  of  symmetry  is 
marked  that  the  affection  excites  attention:  the  remedy  is  the  use  of 
cylindrical  glasses. 

Aphakia  is  an  anomalous  state  of  refraction  caused  by  the  absence  of 
the  crystalline  lens,  as  after  cataract  operations.  Aphakia  renders  the 
normal  eye  markedly  hypermetropic,  while  it  diminishes  myopia,  and 
may  even  make  a  myopic  eye  emmetropic.  The  remedy  for  aphakia 
(which  is  accompanied  with  loss  of  accommodation)  is  the  use  of  powerful 
convex  lenses. 

Presbyopia  is  a  diminution  of  the  range  of  accommodation,  inter- 
fering with  vision  of  near  objects,  while  distant  vision  remains  unim- 
paired. Presbyopia  is  an  almost  constant  attendant  upon  old  age,  and 
can  scarcely  be  looked  upon  as  abnormal :  the  treatment  consiBts  in  the 
use  of  convex  glasses. 


•  For  a  convenient  mode  of  determining  the  degree  of  ametropia^  see  tL  wn.nwF, 
paper  by  Dr.  W.  Thomson,  in  the  American  Journal  of  Medical  SdeiMB  IbrOiBlD' 
ber,  1870. 
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Paralysis,  and  Spasm  of  the  Ciliary  Muscle  may  each  be  a 
cause  of  loss  of  aecominodation.  The  Calabar  bean  may  be  used  for  the 
former,  and  atropia  for  the  latter  coDdition. 

Asthenopia,  or  Weak  Sight,  may  depend  upon  exhaustion  of  the 
power  of  accommodation  in  cases  of  hypermetropia,  or  upon  InsniBcieDcy 
of  the  internal  recti  muscles,  by  which  the  necessary  convergence  of  the 
e3'es  for  near  vision  cannot  be  long  maintained.  The  former  (which  is 
called  accommodative  aMenopia)  requires  the  use  of  convex  glasses, 
while  the  latter  (muscvlar  asthenopia)  may  demand  division  of  one  or 
both  external  recti,  or  the  use  of  appropriate  prisms. 

Glaucoma. 

Glaucoma  is  the  term  which  was  formerly  applied  to  all  cases  of  im- 
paired vision  accompanied  by  a  greenish  hue  of  the  pupil,  and  not  mani- 
festly due  to  lesions  situated  in  front  of  the  iris.  The  affection  was 
variously  supposed  to  consist  in  an  abnormal  condition  of  the  vitreous, 
retina,  optic  nerve,  or  choroid,  but  its  patholog>'  was  not  well  understood 
until  quite  recently,  and  in  a  great  degree  through  the  labors  of  Ton 
Graefe,  who  has  shown  that  all  the  sj'raptoms  of  this  formidable  disease 
are  due  to  an  increased  intra-ocular  tension,  caused  by  the  augmented 
volume  of  the  vitreous  and  aqueous  humors,  and  probably  originating 
in  an  irido-choroiditis. 

The  distinctive  Symptoms  of  glaucoma  are  increased  hardness  or 
tension  of  the  eyeball;  diminished  sensibility,  and,  at  a  later  period, 
haziness  of  the  cornea;  distension  of  the  ciliary  vessels;  diminution 
in  the  size  of  the  anterior  chamber;  sluggishness  and  dilatation  of 
the  pupil  (which  has  a  green  hue);  partial  atrophy  of  the  iris;  and  lastly 
opacit3'  of  the  crj'stalline  lens.  By  the  ophthalmoscope,  the  retinal 
arteries  are  seen  to  pulsate;  the  optic  papilla  presents  the  character- 
istic glaucomatous  cup  (page  661);  the  vitreous  appears  cloudy;  and 
hemorrhages  into  the  deep  structures  of  the  eye  may  be  observed. 
Vision  is  hypermetropic  and  presbyopic ;  the  field  of  vision  .becomes 
contracted;  amblyopia,  at  first  periodic,  ends  in  complete  amaurosis; 
halos  or  prismatic  spectra  are  seen  on  looking  at  the  flame  of  a  candle; 
and  pain,  more  or  less  intense,  is  felt  in  the  eyeball,  and  along  the  course 
of  the  optic  nerve. 

Glaucoma  is  usually  met  with  in  persons  past  the  middle  period  of 
life,  and  may  arise  spontaueousl}',  or  as  the  result  of  some  injury  or 
antecedent  inflammation.  It  is  said  to  be  occasionally  traceable  to  the 
shock  of  mental  or  moral  emotions.  Various  forms  of  the  disease  are 
recognized  by  systematic  writers,  as  the  glaucoma  fulminansj  in  which 
the  symptoms  may  be  fully  developed  in  a  few  daj's  or  even  hours,  the 
acute,  the  subacute,  the  chronic  or  simple,  and  the  consecutive  or 
secondary,  the  latter  being  often  of  traumatic  origin. 

The  Treatment  of  glaucoma  consists  essentially  in  the  adoption  of 
means  to  lessen  the  intraocular  tension.  In  very  mild  cases,  advantage 
may  no  doubt  be  derived  from  the  assiduous  use  of  atropia,  and  of  con- 
stitutional remedies,  but  in  the  majority  of  instances,  no  time  should  be 
lost  in  resorting  to  iridectomy^  "which,  under  these  circumstances,  should 
be  performed  as  di|;ected  at  page  646.  The  benefits  to  he  eiqpeeted 
from  this  operation,  for  the  introduction  of  which  we  are  incMitMl  to 
Von  Graefe,  are  in  inverse  proportion  to  the  duration  off  that 
thus,  if  performed  during  the  forming  stage  of  the  aflhoUoBsm.i 
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cure  may  be  reasonably  hoped  for ;  an  early  operation,  even  in  fully 
developed  acute  glaucoma,  will  probably  at  least  arrest  the  course  of  the 
disease,  and  prevent  further  deterioration  of  sight ;  while  in  chronic 
glaucoma,  the  structural  changes  are  usually  so  far  advanced  before  the 
nature  of  the  case  is  recognized,  that  comparatively  little  can  be  expected 
from  any  mode  of  treatment. 

Other  operations  for  the  relief  of  glaucoma  have  been  practised,  and 
with  alleged  good  results.  Thus  repeated  paracentesis  of  the  cornea  is 
highly  recommended  b}'  Sperino,  and  cylicotomy^  or  division  of  the  cili- 
ary muscle,  by  Hancock  and  others.  The  weight  of  testimony  in  favor 
of  iridectomy  is,  however,  so  overwhelming,  that  it  can  scarcely  be 
regarded  as  justifiable  for  the  surgeon  to  delay  the  latter  operation 
while  experimenting  with  any  other  mode  of  treatment. 

Appections  of  the  Entire  Eyeball. 

Ophthalmitis,  or  Inflammation  of  the  Eyeball^  may  result  from  trau- 
matic causes,  may  be  idiopathic,  or  may  be  an  incident  of  pyaemia,  etc. 
The  symptoms  are  those  of  deep-seated  inflammation  generally,  with 
such  special  phenomena  as  are  traceable  to  the  implication  of  the  various 
ocular  tissues.  The  disease  usually  terminates  in  suppuration  and  rup- 
ture of  the  globe,  or  in  sloughing  of  the  cornea.  The  treatment  during 
the  early  stages  consists  in  the  use  of  cold  applications,  with  local  de- 
pletion, scarification  of  the  conjunctiva,  and  the  Instillation  of  atropia. 
If  there  be  much  tension,  the  cornea  may  be  tapped  with  advantage. 
When  suppuration  has  occurred,  warm  should  be  substituted  for  cold 
applications,  and  a  free  incision  made  as  soon  as  fluctuation  reveals  the 
presence  of  pus.  If  the  eyeball  be  totally  disorganized,  excision  may  be 
required. 

Sympathetic  Ophthalmia,  or  the  secondary  implication  of  one  eye 
as  the  result  of  disease  or  injury  of  the  other,  is  especially  apt  to  occur 
in  consequence  of  wounds  involving  the  ciliary  region,  particularly  if 
complicated  by  the  presence  of  a  foreign  body.  Sympathetic  ophthalmia 
is  usually  developed  five  or  six  weeks  after  the  reception  of  an  injury, 
though  sometimes  not  until  a  much  later  period.  In  its  common  form 
it  appears  as  a  severe  irido-cyclitis,  though  it  also  occurs  as  a  serous 
iritis,  or  as  a  retino-choroiditis.  In  some  cases  the  sympathetic  irrita- 
tion, though  so  great  as  to  render  the  eye  practically  useless,  does  not 
reach  the  point  of  structural  change,  constituting  then  what  Donders 
describes  as  Sympathetic  Neurosis. 

The  treatment  of  sympathetic  ophthalmia,  as  regards  the  eye  origi- 
nally affected^  depends  upon  the  stage  of  the  disease,  and  the  amount  of 
vision  possessed  by  the  injured  organ.  Foreign  bodies  should  be  ex- 
tracted before  the  development  of  any  sympathetic  symptoms,  and  if 
the  lesion  of  the  eye  be  so  great  as  to  render  it  useless,  excision  should 
be  unhesitatingly  performed.  The  same  operation  would,  of  course,  be 
indicated,  should  the  case  be  first  seen  when  the  second  eye  is  becoming 
involved.  If  the  injured  eye  still  retains  some  sight,  at  the  time  of 
occurrence  of  sympathetic  symptoms,  the  course  to  be  pursued  is  more 
doubtful;  for  it  has  sometimes  happened,  under  these  circumstaDcet) 
that  the  eye  first  affected  has  in  the  end  proved  more  useful  thafl  the 
other.  If  the  case  be  seen  at  a  very  early  period,  an  iridectomy  on 
the  m/mpaiheticalfy  affeded  eye  may  occasionally  prove  serviceablei  but' 
ia  moet  iaataiioee  it  is  better  to  wait  until  the  subsidence  of  acute 


Uxoision  or  EnucleatlDn  of  the  E^eballJ 

The  patient  being  fully  etherized,  the  lids  are  he 
speculum,  while  the  surgeon  divides  the  conjunctiva 
with  scissors,  in  a  circle  as  close  as  possible  to  the 
The  tendons  of  the  ocular  muscles  are  then  succi 
strabismus  liook  and  divided,  when  the  eye,  being 
outv^ards,  the  optic  nerve  can  be  cut  witli  long 
curved  on  the  flat.  The  eye  being  removed,  hemorr! 
by  the  application  of  cold,  when,  if  thought  pro 
wound  may  be  closed  with  a  silk  suture.  This,  hoi 
done  when  the  operation  is  performed  upon  ao  iui 
vent  should  then  be  provided  for  the  discharges, 
consists  in  the  introduction  of  a  piece  of  sponge 
the  lidri,  ami  the  application  of  a  firm  bandage. 
complete,  and  all  intlammatory  symptoms  have  stibi 
may  be  adapted* 

In  some  cases  of  malignant  disease,  it  may  be 
the  whole  contents  of  I  he  orbiL  This  may  be  dona 
ierna!  commissure  of  the  lids,  incising  the  conjun< 
vator  palpebral  attuchraeuts  of  the  oblique  musclea 
connections  of  the  eye,  and  then,  drawiiig  the  glob 
optic  nerve  with  curved  scissors,  introduced  on 
lachrymal  gland  should  be  also  removed,  if  it  be  d 

Strabismus. 

Strabismus,  or  Squint^  is  defioed  by  Bonders  as 
direction  of  the  eyes,  in  consequence  of  which  t 
receive  images  from  dilTerent  objects."  When  tlio 
iu  one  eye,  t!je  strabismus  is  said  to  be  monoculaii 
can  use  either  eye  at  will,  but  not  both  simultane^ 
comitanly  allernating^  or  binocular.  Strabismus  i 
(cross-eyes),  or  divergenf — the  former  being  com  til 
\ypermetropia^  and  the  latter  with  myopia*    Squiiil 
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Oftt««ow*kt'i  •mbUmomot»r. 


the  nature  and  extent  of  the  squint.  Before  baving  recourse  to 
ration,  the  surgeon  sbould  (in  a  case  of  concomitant  squint)  de- 
e  which  cjc  is  primarily  affected,  and  the  degree  of  convergence 
crgence,  as   the   case 

►e;    the   former   point  Fi^*  857. 

ooTeniently  he  ascer- 
hy  repeatedly  causing 
ient  to  close  both  eyes 
[Idenly  open  them,  that 
lich  constantly  or  ba- 
y  deviates  from  the 
It  position  being  the 
imarily  affected.  The 
of  squinting  can  he 
leertatned  by  using  the 
imometer  devised  by 
ice,  or  that  of  Gale- 
I;  but  in  the  absence 
le  instruments,  may  he 
'  determined  by  marking  on  the  lower  lid  points  corresponding 
HBtre  of  the  pupil/when  the  eye  is  fixed,  and  when  it  is  squinting* 
Iprve  of  strabismus  be  moderate,  less  than  three  lines  for  instance, 
imarily  affected  eye  alone  need  be  submitted  to  operation ;  but 
m  of  greater  deviation,  a  better  result  will  be  obtained  b^'  dividiug 
(ration  between  both  eyes.  The  object  to  l>e  accomplished  in  an 
ion  for  strabismus,  is  to  alter  the  point  of  attachment  of  the 
i  tendon,  and  thus  diminish  the  range  of  motion  which  it  can 
clothe  eye;  hence  the  importance  of  ascertaining  the  degree  of 
Ion,  that  the  separation  of  the  tendon  from  its  attachment  may  be 
>r  le«8  complete,  according  to  the  exigencies  of  the  particular  case, 
operation  for  DtviHion  of  the  Internal  lieclun  I'endun  is  thus  per- 
l;  The  eyelids  being  separated  with  a  stoji-specuhim,  the  surgeon 
•  with  fine-toothed  forceps  a  fold  of  the  conjunctiva  and  subjacent 
on  a  level  with  the  lower  border 

tendon,  and  with  delicate  prolie-  Fig.  858, 

d  scissors  makes  an  o [Honing 
rge  enough  to  admit  thu  Rtra- 
I  hook;    the  latter  is  then  in* 

ed  behind  the  tendon,  which  it  stnbumtit book. 

B  tense  by  drawing  it  forwards 

ttMardfi;  the  scissors  arc  next  introduced  closed,  and  then  opened, 
H^lace  one  blade  behind,  and  the  latter  in  front  of  the  tendon^ 
IKubsequently  divided  sul>coajunctivally,  close  to  its  sclerotic 
ment,  by  a  number  of  slight  cuts,  A  counter-opening  in  tlie  con- 
ra,  to  allow  the  escape  of  blood,  may  be  made,  as  is  done  by 
an,  by  cutting  with  the  scissors  on  tlic  point  of  the  strabismus 
before  this  is  withdrawn.  The  above  is  known  as  the  sub-coujuuc- 
tperationf  and  was  introduced  by  Critchett.  Other  surgeons  prefer 
de  the  conjunctiva  more  freely, afterwards  bringing  the  edt^es  of  the 
I  together  with  a  suture.  The  surgeon  can  regulate  the  effect  of  the 
ion  by  separating  more  or  less  freely  the  sulvconjunetival  fascia 
•ht  tendon  to  be  divided,  thus  allowing  the  greater  or  less  retrac- 
flhe  Utter.  The  application  of  a  suture  also  serves  to  lessen  the 
of  the  operation. 
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symptoms,  and  then,  if  necessary,  extract  the  lens  and  make  an  artificial 
pupil.  The  general  treatment  of  sympathetic  ophthalmia  consists  in  the 
enforcement  of  functional  rest,  with  the  administration  of  tonics,  espe- 
ciall}'  quinia,  the  cautious  use  of  mercurial  inunction,  and  the  free 
instillation  of  atropia.  Yon  Graefe  has  suggested,  in  some  cases,  the 
formation  of  a  seton  through  the  vitreous,  as  a  substitute  for  enucle- 
ation of  the  injured  globe;  while,  in  the  comparatively  mild  cases  of 
sympathetic  neurosis,  division  of  the  nerves  of  the  ciliary  region  has 
been  successfuU}'  practised  by  Meyer,  Secondi,  and  Laurence. 

Exoision  or  Enuoleation  of  the  Eyeball,  is  thus  performed: 
The  patient  being  fully  etherized,  the  lids  are  held  apart  with  a  stop- 
speculum,  while  the  surgeon  divides  the  conjunctiva  and  subjacent  fascia 
with  scissors,  in  a  circle  as  close  as  possible  to  the  margin  of  the  cornea. 
The  tendons  of  the  ocular  muscles  are  then  successively  raised  upon  a 
strabismus  hook  and  divided,  when  the  eye,  being  drawn  forwards  and 
outwards,  the  optic  nerve  can  be  cut  with  long  and  narrow  scissors, 
curved  on  the  flat.  The  eye  being  removed,  hemorrhage  is  to  be  checked 
by  the  application  of  cold,  when,  if  thought  proper,  the  conjunctival 
wound  may  be  closed  with  a  silk  suture.  This,  however,  should  not  be 
done  when  the  operation  is  performed  upon  an  inflamed  e^-e,  as  a  free 
vent  should  then  be  provided  for  the  discharges.  The  afler-dressing 
consists  in  the  introduction  of  a  piece  of  sponge  or  strip  of  lint  within 
the  lids,  and  the  application  of  a  firm  bandage.  When  cicatrization  is 
complete,  and  all  inflammatory  symptoms  have  subsided,  an  artificial  eye 
may  be  adapted. 

In  some  cases  of  malignant  disease,  it  may  be  necessary  to  extirpate 
the  whole  contents  of  the  orbit.  This  may  be  done  by  dividing  the  ex- 
ternal commissure  of  the  lids,  incising  the  conjunctiva,  severing  the  le- 
vator palpebral,  attachments  of  the  oblique  muscles,  and  all  other  orbital 
connections  of  the  eye^  and  then,  drawing  the  globe  inwards,  cutting  the 
optic  nerve  with  curved  scissors,  introduced  on  the  outer  side.  The 
lachr^'nial  gland  should  be  also  removed,  if  it  be  diseased. 

Strabismus. 

Strabismus,  or  Squint^  is  defined  by  Donders  as  ^'a  deviation  in  the 
direction  of  the  eyes,  in  consequence  of  which  the  two  yellow  spots 
receive  images  from  different  objects."  When  the  squinting  is  constant 
in  one  e3'e,  the  strabismus  is  said  to  be  monocular;  when  the  patient 
can  use  either  eye  at  will,  but  not  both  simultaneously,  it  is  called  con- 
comitant^ alternating,  or  binocular.  Strabismus  is  usually  convergent 
(cross-eyes),  or  divergent — the  former  being  commonly  associated  with 
hypermetropia,  and  the  latter  with  myopia.  Squinting  may  be  periodic, 
or  persistent;  it  may  be  brought  on  by  various  forms  of  reflex  irritation, 
or  may  depend  on  some  anomaly  of  refraction,  on  defective  vision  in 
one  eye,  or  on  paralysis  of  some  of  the  nerves  which  supply  the  ocular 
muscles. 

Treatment. — If  the  aflection  be  periodic,  an  attempt  may  be  made  to 
efiect  a  cure  by  suitable  constitutional  treatment,  by  the  use  of  glasses 
to  remedy  the  defect  in  refraction,  etc.  If  the  strabismus  be  persistent, 
and  not  dependent  on  mechanical  causes,  such  as  the  contraction  of  a 
cicatrix,  or  the  pressure  of  a  tumor,  an  operation  may  be  resorted  to, 
one  or  both  internal  or  external  recti  muscles  being  divided,  accord- 
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{>f  collodion.  The  treatment  conftists  m  the  use  of  warm  fomentations^ 
rith  a  puncture  if  required,  the  induration  which  remains  being  dispersed 
by  the  use  of  dilute  citrine  ointmenL  TonicB  are  usually  indicated  as 
Ittutional  remedies. 

TricMaais  and  Bistiohiasis. — The  former  term  signifies  an  irregu- 

I  Ur  dii^placemcnt  of  the  eyelashes,  some  of  which^  stunted  and  inverted, 

prcKtace  great  irritation  by  friction  on  the  conjunctiva  and  cornea,  the 

[Iter  becoming,  in  extreme  cases,  cloudy  and  vascular.     In  distich ioti in 

»  complete  double  row  of  lashes  exists,  the  inner  row  being  inverted, 

producing  great  irritation  as  in  the  previous  case.     The  treatment 

of  either  afifection  consists  in  carefully  extracting  with  cilia  forceps 

offeoding  lashes,  or,  in  severe  cases  (if  the  upper  lid  be  involved), 

"ling  the  whole  row  of  cilia,  by  means  of  two  incisions  parallel  to 

'  as  and  one  on  either  side,  the  tarsal  cartilage  being  thua  split, 

1 1 wedge-shaped  strip  bearing  the  cilia  removed.    The  operation  may 

i  bdlLtated  by  first  fixing  the  lid  with  Snellen's  forceps.    In  the  ease  of 

Fig.  859. 


BottUe&^i  foreept* 

^^  J*>'rer  Ud,  it  will  usually  be  sufHcient  to  remove  an  elliptical  strip 
**i^  with  the  subjac*ent  fibres  of  the  orbicularis  muscle,  thus  producing 
^^iotj  as  in  the  operation  for  entropion, 

J^fltropion,  or  Inversion  of  the  Lids^  may  result  simply  from  spa»- 
^^ic  action  of  the  orbicularis  palpebrarum,  as  in  the  entropion  after 
;2iJ*^^  operation  in  old  persons,  or  from  long-continued  conjunctival 
tion,  the  injudicious  use  of  caustics,  etc.     The  irritation  pro- 
by  the  friction  of  the  inverted  lashes  is  very  great,  and  some- 
ioduccd  opacity  of  Uie  cornea.     The  treatment  of  the  spasmodic 
I  consists  in  restoring  the  lid  to  its  proper  position  by  traction  with 
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symptoms,  and  then,  if  necessary,  extract  the  lens  and  make  an  artificitl 
pupil.  The  general  treatment  of  sympathetic  ophthalmia  consists  in  the 
enforcement  of  functional  rest,  with  the  administration  of  tonics,  esp^ 
ciall}'  quinia,  the  cautious  use  of  mercurial  inunction,  and  the  free 
instillation  of  atropia.  Yon  Graefe  has  suggested,  in  some  cases,  tiM 
formation  of  a  seton  through  the  vitreous,  as  a  substitute  for  enucle- 
ation of  the  injured  globe;  while,  in  the  comparatively  mild  cases  of 
sj'mpathetic  neurosis,  division  of  the  nerves  of  the  ciliary  region  hu 
been  successfully  practised  by  Meyer,  Secondi,  and  Laurence. 

Exoision  or  Enuoleation  of  the  Eyeball,  is  thus  performed: 
The  patient  being  fully  etherized,  the  lids  are  held  apart  with  a  stop- 
speculum,  while  the  surgeon  divides  the  conjunctiva  and  subjacent  fascii 
with  scissors,  in  a  circle  as  close  as  possible  to  the  margin  of  the  coraet. 
The  tendons  of  the  ocular  muscles  are  then  successivel}'  raised  upon  t 
strabismus  hook  and  divided,  when  the  eye,  being  drawn  forwards  tod 
outwards,  the  optic  nerve  can  be  cut  with  long  and  narrow  scissoTB, 
curved  on  the  flat.  The  e^'^e  being  removed,  hemorrhage  is  to  be  checked 
by  the  application  of  cold,  when,  if  thought  proi)er,  the  conjanctival 
wound  may  be  closed  with  a  silk  suture.  This,  however,  should  not  be 
done  when  the  operation  is  performed  upon  an  inflamed  ej-e,  as  a  free 
vent  should  then  be  provided  for  the  discharges.  The  afler-dressing 
consists  in  the  introduction  of  a  piece  of  sponge  or  strip  of  lint  within 
the  lids,  and  the  application  of  a  Arm  bandage.  When  cicatrization  if 
complete,  and  all  inflammatory  symptoms  have  subsided,  an  artificial  eje 
may  be  adapted. 

In  some  cases  of  malignant  disease,  it  may  be  necessary  to  exHrpoU 
the  whole  contents  of  the  orbit.  This  may  be  done  l)y  dividing  the  ex- 
ternal commissure  of  the  lids,  incising  the  conjunctiva,  severing  the  le- 
vator palpebral,  attachments  of  the  oblique  muscles,  and  all  other  orbital 
connections  of  the  eye,  and  then,  drawing  the  globe  inwards,  cuttuigthe 
optic  nerve  with  curved  scissors,  introduced  on  the  outer  side.  The 
lachrymal  gland  should  be  also  removed,  if  it  be  diseased. 

Strabismus. 

Strabismus,  or  Squint^  is  defined  by  Donders  as  "a  deviation  in  the 
direction  of  the  e3'es,  in  consequence  of  which  the  two  yellow  spotB 
receive  images  from  different  objects."  When  the  squinting  is  constanti 
in  one  ej'e,  the  strabismus  is  said  to  be  monocular;  when  the  patient 
can  use  either  eye  at  will,  but  not  both  simultaneously,  it  is  called  coA" 
comitantj  alternating^  or  binocular.  Strabismus  is  usually  convergent 
(cross-eyes),  or  divergent — the  former  being  commonly  associated  witl*- 
hypermetropia^  and  the  latter  with  myopia.  Squinting  may  l)e  periodic^ 
or  persistent;  it  may  bo  brought  on  by  various  forms  of  refiex  irritatioii* 
or  may  depend  on  some  anomaly  of  refraction,  on  defective  vision  i«* 
one  eye,  or  on  paralysis  of  some  of  the  nerves  which  supply  the  ocola^ 
muscles. 

Treatment. — If  the  affection  be  periodic^  an  attempt  may  be  made  t^ 
effect  a  cure  by  suitable  constitutional  treatment,  by  the  use  of  glasflft* 
to  remedy  the  defect  in  refraction,  etc.  If  the  strabismus  be  pereu^tfufc 
and  not  dependent  on  mechanical  causes,  such  as  the  contraction  of  ^ 
cicatrix,  or  the  pressure  of  a  tumor,  an  operation  may  be 
one  or  both  internal  or  external  recti  muscles  being  di^ 
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Hg,  8fiL  Fig.  863. 


Adnnia'B  H^p6ration  for  ectropion. 

gap  by  transplanting  a  flap  of  skin,  from  the  forehead  in  case  of 
^e  upper,  and  from  the  nose  or  cheek  in  case  of  the  lower  lid. 

Excunratlon  of  the  Eyelids  is  the  name  used  by  Laurence  for  the 

'^culiar  deformity,  observed^  particularly  in  the  upper  lid,  in  cases  of 

inveterate   trachoma ;   the  remedy,  according  to  this  writer,  consists 

simply  in  dividing  the  outer  canthus,  and  uniting  the  cut  edges  of  con- 

Jnnctiva  and  skin  by  stitches  above  and  below. 

Ptosis,  or  Falling  of  the  Upper  Lid^  may  be  congenital,  or  may  result 
from  the  increased  weight  of  the  part  due  to  inflammatory  thickening, 
from  wounds  dividing  the  levator  palpebrae  or  its  nerve,  or  from  pa- 
ralysis of  the  third  nerve.  The  treatment  (in  cases  of  suflScient  severity 
to  justify  operation)  consists  in  removing  an  elliptical  portion  of  the 
skin  and  subjacent  muscle  of  the  lid,  the  edges  of  the  wound  being  then 
l^proximated  transversely  so  as  to  place  the  part  under  control  of  the 
occipito-frontalis  muscle,  which  sends  fibres  to  the  upper  portion  of  the 
orbicularis — or  in  the  introduction  of  ligatures  as  described  in  speaking 
of  entropion.  In  paralytic  cases,  the  endermic  application  of  strychnia 
lias  been  occasionally  resorted  to  with  advantage. 

Iiagophthalmos,  or  Hare-eye^  denotes  an  inability  to  close  the  eye- 
lids; it  may  result  from  the  contraction  of  cicatrices,  when  its  treatment 
is  that  directed  for  ectropion,  but  more  often  depends  on  paralysis  of 
the  orbicular  muscle  from  some  local  affection  of  the  portio  dura,  or 
from  intra-cranial  causes.  If  the  afiection  appear  to  result  from  the  pres- 
Bare  of  a  tumor  on  the  portio  dura,  the  oflfending  growth  should,  of 
course,  be  removed ;  a  blister  to  the  temple  may  be  of  service  in  cases 
resulting  from  exposure  to  cold ;  while,  if  a  syphilitic  origin  be  sus- 
pected, the  iodide  of  potassium  may  be  administered. 

Symblepharon  is  a  morbid  adhesion  of  the  eyelid  to  the  eyeball, 
resulting  usually  from  the  cicatrization  of  bums,  ulcers,  etc.  The  treat- 
ment consists  in  (1)  dividing  the  adhesions,  and  uniting  the  cut  edges 
of  conjunctiva  with  sutures  (Wilde) ;  (2)  covering  the  raw  surfaces,  left 
after  severing  the  adhesions,  with  flaps  of  healthy  cox^nnctifft 
from  unaflTected  parts  of  the  eyeball  (Teale);  or  (3)  dii 
the  symblepharon  as  far  as  the  retro-tarsal  fold,  doubling  it  \ 
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Fig.  3G3.  so  aa  to  oppose  a  macoos  surface  to  the 

globe,  and  fixing  it  in  this  position  by 
means  of  a  ligatore  which  is  armed  with 
two  needles  and  passed  through  the  lid 
from  within  outwards  (Arlt). 

Anohyloblepharon  is  an  abnormal 
adhesion  of  the  free  edges  of  the  upper 
and  lower  lids,  either  congenital  or  the 
result  of  injury,  etcJ  The  treatmeni  con- 
sists in  severing  the  adhesions  with  a  small 
knife  and  ^ooved  director,  reunion  being 
prevented  bj  touching  the  cut  edges  with 

SyublepharoD.  COilodiOU. 

Epicanthus  is  a  congenital  affection,  in  which  a  crescentic  fold  of 
skill  overlaps  the  inner  canthus  of  the  eye,  producing  considerable  de- 
formit}*;  Xh^  treatmeni  consists  in  excising  a  vertical  fold  of  skin  and 
bringing  the  edges  of  the  wound  together  with  sutures,  so  that  the  subse- 
quent contraction  may  expose  the  previously  hidden  canthus. 

Tumors  of  the  ilyelids. — Sebaceous^  Vascular,  and  other  Tumors 
occur  on  the  eyelids,  and  are  to  be  treated  as  similar  growths  in  other 
situations.  The  Chalazion,  or  common  tarsal  tumor,  appears  to  origi- 
nate in  a  distended  state  of  a  Meibomian  follicle,  and  often  suppurates; 
the  treatment  consists  in  making  an  incision  on  the  conjunctival  surface 
and  squeezing  out  the  contents  of  the  mass. 

Diseases  of  the  Lachrymal  Apparatus. 

Diseases  of  the  Laehryinal  Gland. — This  organ  may  be  injiamed 
(Dacnjo-adenitis),  or  may  be  the  seat  of  various  morbid  growths.  These 
affections  arc,  however,  rare,  and  their  treatment  presents  no  features 
calling  for  special  comment.  Fistula  of  the  Lachrymal  Gland  may  result 
from  abscess  or  wound  of  this  part ;  it  may  be  treated  by  paring  the 
edges  And  introducing  a  suture,  by  the  application  of  caustic  or  the 
galvanic  cautery,  or  by  establishing  a  free  communication  with  the  con- 
junctival surface  by  the  use  of  a  seton,  as  has  been  successfully  done  by 
Bowman. 

Excision  of  the  Lachrymal  Gland  is  recommended  by  Laurence  in  cases 
of  obstruction  of  the  canaliculi,  in  which  it  is  found  impossible  to  restore 
their  permeability  ;  the  operation  consists  in  making  an  incision  below 
the  upper  and  outer  third  of  the  orbital  ridge,  cautiously  opening  the 
orbit,  seizing  the  gland  with  a  double  hook,  and  carefully  dissecting  it 
from  its  attachments;  hemorrhage  having  ceased,  the  wound  is  closed 
with  sutures.  To  avoid  the  risk  of  ptosis,  which  occasionally  follows 
the  operation,  Mr.  Laurence  suggests  that  an  internal  incision  should 
be  made  through  the  upper  sinus  of  the  palpebral  conjunctiva,  with  an 
external  division  of  the  outer  canthus ;  the  substance  of  the  lid  would 
not  thus  be  involved  in  the  operation. 

Xerophthalmia,  or  Dryness  of  the  Conjunctiva,  from  deficiency  of 
the  tears  and  mucous  secretion  which  naturally  lubricate  the  part,  may 
be  greatly  alleviated  by  the  local  use  of  glycerine. 
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Epiphorai  strictly  speaking,  signifies  an  excessive  secretion  of  tears, 
but  the  term  is  often  used  as  equivalent  to  Stillicidium  Lacrymarum^ 
which  is  the  overflow  from  obstruction  of  the  canaliculi  or  nasal  duct. 
Excessive  lachrymation  may  be  a  symptom  of  various  inflammatory  con- 
ditions of  the  eye,  or  may  result  from  the  presence  of  foreign  bodies, 
entropion,  etc.,  under  which  circumstances  its  treatment  requires,  of 
course,  the  removal  of  the  cause  to  which  the  epiphora  is  due. 

Obstruotion  of  the  Canallouli  may  occasionally  be  remedied  by 
dilatation  of  the  passage  with  probes  of  gradually  increasing  size,  but 
it  will  usually  be  necessary  to  silt  up  the  canal  with  a  delicate  grooved 
director  and  cataract  knife,  with  scissors,  or  with  a  delicate  beaked 
knife,  which  is  perhaps  the  most  convenient  instrument.     The  same 

Fig.  864. 


Bowman's  canAlicalos  knife. 

operation  is  required  in  cases  of  eversion  or  obliteration  of  the  puncta 
lacrymalia.  The  lower  canaliculus  is  the  one  usually  slit,  the  incision 
being  made  towards  the  conjunctival  surface,  so  as  to  open  a  passage 
for  the  tears.  Reunion  is  to  be  prevented  by  the  daily  introduction  of 
a  probe,  by  the  application  of  nitrate  of  silver,  or  by  excising  a  small 
portion  of  the  mucous  membrane.  If  the  punctum  be  indistinguishable, 
the  lachrymal  sac  may  be  opened  beneath  the  tendo  oculi^  and  the  cana- 
liculus slit  from  below  upwards,  as  recommended  by  Bowman,  or  a  bent 
director  may  be  introduced  through  the  upper  punctum  and  brought 
around  into  the  lower  canaliculus,  or  vice  versd^  as  advised  by  StreatfeUd. 

Obstruotion  of  the  Nasal  Duot  usually  results  from  thickening 
of  its  mucous  lining,  as  the  consequence  of  chronic  inflammation.  The 
treatment  consists  in  effecting  gradual  dilatation  by  means  of  probes, 
introduced  through  the  punctum,  the  canaliculus  being,  if  necessary,, 
previously  slit.  In  passing  probes  through  the  canaliculi  and  nasal 
duct,  the  position  of  the  instrument  is  at  first  longitudinal,  then  trans-- 
Terse,  and  then  somewhat  longitudinal  agaiq,  with  a  slight  inclination 
inwards  and  backwards  in  correspondence  with  the  anatomical  disposi- 
tion of  the  parts,  which  must  be  borne  in  mind.  Metal  probes  are  com- 
monly to  be  preferred  for  dilation  of  the  lachrymal  passages,  though 
bougies  of  the  laminaria  digitata  have  been  successfully  employed  by 
several  surgeons.  Other  modes  of  treatment  are  the  introduction  of  a 
style  through  the  slit  canaliculus  into  the  nasal  duct,  the  instrument 
being  allowed  to  remain  several  days  (Bowman),  the  internal  division  of 
the  strictured  part  by  nicking  the  seat  of  obstruction  in  several  directions 
with  a  suitable  knife  (Stilling),  and  the  forcible  dilatation  or  rupture  of 
the  stricture,  as  in  Holt's  method  of  treating  stricture  of  the  urethra 
(Herzenstein).  The  old  plan  of  introducing  a  style  through  an  external 
incision,  is  now  generally  abandoned. 

Inflammation  of  the  Laohrymal  Sao  may  be  acute  (Dacryo-cys- 
litis),  or  chronic  {Blennorrhcea,  Mucocele).    The  former  variety  of  the 
aff*ection  is  to  be  treated  with  warm  fomentations,  and  an  early  punc- 
ture from  the  conjunctival  surface,  if  suppuration  occur;  and  the  latter 
43 
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by  the  use  of  astringent  lotions,  by  slitting  the  canaliculus  and  dilating 
any  stricture  that  may  be  found,  and  by  washing  out  the  sac  with 
astringent  injections  introduced  by  means  of  a  canuia  and  syringe.  In 
obstinate  cases  it  may  be  necessary  to  excise  the  anterior  waU  of  the  sac 
(Lawson),  or  to  obliterate  the  sacitself  by  the  use  of  caustic  or  the  gal- 
vanic cautery,  applied  through  an  incision,  which  is  best  made,  as  advised 
by  Agnew,  of  New  York,  through  the  conjunctiva. 

Fistula  Laorymalis,  or  fistula  of  the  lachrymal  sac,  may  result 
from  either  acute  or  chronic  inflammation  of  the  part ;  the  treatment  con- 
sists in  the  removal  of  any  obstruction  to  the  natural  course  of  the  tears, 
and  in  the  use  of  astringent  injections;  if  necessary,  the  sinus  may  be 
laid  open  with  a  cataract  knife,  or  its  edges  may  be  pared  and  a  suture 
introduced. 

Diseases  of  the  Orbit. 

Absoess  of  the  Orbit  may  be  acute  or  chronic;  the  symptoms  of 
the  former  are  those  of  abscess  in  general — deep-seated  and  constantly 
increasing  pain,  aggravated  by  motion  or  pressure,  with  a  swollen,  glazed, 
and  oedematous  state  of  the  eyelids  (particularly  the  upper),  chemosis  of 
the  conjunctiva,  and  protrusion  of  the  eye,  the  displacement  being  usu- 
ally somewhat  downwards  and  inwards,  as  well  as  forwards.  Impairment 
of  sight  results  from  pressure  on  and  stretching  of  the  optic  nerve. 
Fluctuation  is  finally  developed,  and  pointing  usually  occurs  below  the 
inner  portion  of  the  supra-orbital  ridge.  The  symptoms  of  chronic 
abscess  are  much  less  distinctive,  the  diagnosis  from  encephaloid  or 
other  soil  tumor  being  often  impossible  without  the  aid  of  the  exploring 
needle.  The  treatment  of  either  form  of  abscess  consists  in  making  an 
incision  with  a  knife  introduced  flatwise  at  the  point  of  greatest  fluctua- 
tion, the  subsequent  management  of  the  case  being  conducted  on  gene- 
ral principles.  If  a  siJius  persist  after  the  evacuation  of  an  orbital 
absceas,  it  may  be  stimulated  to  heal  by  the  use  of  astringent  injections. 

Periostitis,  Caries,  and  Necrosis  of  the  orbital  walls  are  occa- 
sionally observed,  usually  as  the  result  of  constitutional  syphilis.  The 
treatment  of  these  afiections  presents  no  features  requiring  special  com- 
ment. 

Tumors  of  the  Orbit. — Various  forms  of  morbid  growth  are  met 
with  in  this  region,  as  the  cystic,  cartilaginous,  osseous,  fibrous,  recur- 
rent, vascular,  and  cancerous.  The  treatment  of  these  different  afiec- 
tions has  been  sufficiently  considered  in  Chapter  XXYL;  in  dealing  with 
the  non-malignant  growths,  the  eyeball  should,  if  uninvolved,  be,  if  pos- 
sible, allowed  to  remain ;  but  in  the  case  of  cancerous  tumors  of  the 
orbit,  it  must  commonly  be  removed,  to  allow  space  for  complete  excision 
of  the  morbid  growth.  Lawson  recommends  that  ader  the  removal  of  » 
malignant  tumor  from  the  orbit,  lint  spread  with  a  paste  of  chloride  of 
zinc  should  be  carefully  applied  to  the  whole  surface  from  which  the 
growth  sprang. 

Aneurisms  of  the  Orbit. — The  orbit  may  be  the  seat  of  ordinarr 
aneurism,  affecting  the  ophthalmic  artery,  of  traumatic  aneurism,  or  of 
aneurism  by  anastomosis.  In  each  of  these  conditions  there  is  exoph- 
thalmos, with  more  or  less  pulsation ;  while  vascular  protrusion  without 
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ition  may  result  from  venous  obstruction,  or  from  hypertropliy  and 

&r»Bita  of  the  adipose  tissue  of  the  orbit,  as  in  the  tjecoliar  alfectiou 

\9  £jrtfphfhahytic  Goitre,  or  Graves' s^  or  Batsedoir'a  DideaaieJ    The 

treatment  of  orbital  aneurisms  has  already  becu  considered, 

paged  520,  547.) 

_  >iat6Dsion  of  the  Frontal  Sinus  by  the  accumulation  of  pent-up 
Ihid,  may,  by  forming  a  tumor  at  the  upper  and  inner  portion  of  the 
^it,  cause  displaoemeut  of  the  eyeball,  and  entail  great  disfiguration 
ithe  patient.  The  treatment  consists  in  evacuating  the  fluid  by  perfo- 
ting  the  thinned  wall  of  the  sinus  and  then  establishing  a  free  comma- 
Ltlon  with  the  nose,  re-accumulatiou  being  prevented  by  the  introduc- 
of  a  drainage  tube. 


CHAPTER   XXXVI. 

DISEASES  OF  THE  EAR. 

^^  in  dealing  with  Diseases  of  the  Eye,  it  is  not  my  intention  in  the 
riDg  pages  to  diseuas  all  those  subjects  which  properly  belong  to 
l^omaio  of  aural  mrgertj,  but  to  refer  only  to  those  more  common 
Ions  of  the  e^r  which  the  general  practitioner  may  at  any  time  be 
upon  to  treat,  and  to  describe  those  operations  upon  the  organ 
l^^aring  which  Qvery  surgeon  should  be  competent  to  perform. 

Diseases  of  the  Auhiclb. 

rWa  I  formations  of  the  Auricle  are  occasionally  met  with,  usually 

lion  with  other  congenital  defects:  if  the  malformation  con- 

'snlrudion  of  the  orifice  of  the  meatus,  from  undue  projection  of 

^■mgus  or  antitragns,  advantage  may  be  derived  from  the  employ- 

■^t  of  dilatation,  or  from  excision  of  a  portion  of  the  cartilage.    Con- 

"^^a/  closure  of  the  meatus  by  an  abnormal  evembraoe,  may  be  reme- 

by  an  incision  and  the  subsequent  use  of  tents.     Supemumerafy 

V^/ei  may  be  treated  by  excision,  as  in  cases  related  by  Birkett  and 


0  Inflammation  of  the  auricle,  attended  with  great  thick- 

1  ration,  itching,  and  tenderness,  is  chiefly  observed  in  debili- 
iomeu  who  have  passed  the  middle  period  of  life;  it  sometimes 

afltr  the  subsidence  of  an  attack  of  erysipelas,  and  is  commonly 
chronic  erysipelas  of  the  ear.  The  treatment  cousists  in  the  ap- 
Hion  of  nitrate  of  silver  or  other  astringent  lotions,  with  the  admin- 
^^'^lion  of  tonics,  if  required.  The  itching  may  be  relieved  by  the  local 
!f^  <»f  gljTerine  or  collodion,  and  a  silver  tube  may  be  fitted  to  the 
^*tiki,  if  this  be  permanently  contracted. 

du-onio  Eczema  is  another  affection  of  the  auricle  which  produces 
■*^ch  annoyance;  during  the  early  stages,  soothing  applications  are 

All  able  paper  by  Dr.  T.  G.  Morton,  in  Amer*  J&artk,  of  Med.  8ci€neeM  tnt 
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required,  while  at  a  later  period  advantage  may  be  derived  from  tiiec 
of  astringent  lotions,  or  of  slightly  stimulatiug  substances,  suehuti 
dilute  citrine  ointment. 

Tumors  of  the  Auriole. — These  may  be  cystic,  fatty,  fibrous^? 
eular,  malignant,  etc.  Those  particularly  deserving  mention  aret 
blood-cyst,  or  Matinatoma  Auris^  frequently  observed  in  tUe  iusaoeilll 
the  fibrous^  cheloid-looking  growth,  which  occasionally  follows  the  uMflT 
ear-rings.  The  former  atTection  requires  the  use  of  evaporating  lotkm 
during  the  acute  stage,  followed  by  the  introduction  of  a  setou;  v^ 
the  latter  may  be  treated  by  excision,  though  the  disease  i^  i^i 
return* 

Bl61Ae£8  OF  THE  EXTEBNAL  MEATUS. 

In  some  cases,  it  is  possible  to  obtain  a  satisfactory  rictrofl 

meatus  by  simply  placing  the  patient  in  a  good  light  and  drawing H 

ear  slightly  backwards  and  upwards,  while  thet 

Fii^.  JlGf/.  is   pressed  in  the  opposite   direction ;   it  ii  osw 

A        necessary,  however,  to  employ  a  speculum — tbe  W  ' 
instrument  being,  1  think,  that  known  as  TojtjIk  " 
(Fig.  3tV5),  which  may  be  used  with  eitbernatttii2| 
artificial  light :  in  the  latter  case,  a  reflector  is  reqoir 
and  the  same  may  be  employed  to  utilize  diffused^ 
Hgiit,  which  is  usually  preferable  to  the  dir«ct  i 
of  the  sun.     The  speculum  may  be  made  of  poliiilll 
silver  or  of  vulcanite,  the  latter  being  probably t( 
best  material  for  the  purpose. 
Accumulations  of  Cerumen  or  Ear  Wj 
mingled  with   short  hnirs  and  flakes  of  cuticle, 
Toynb^^'i  »r<couvin.      often  met  with,  and  are  a  frequent  cause  of 
the  treatment  consists  in  the  removal  of  the 
mass  by  syringing,  as  directed  for  foreign  bodies  in  the  ear  (page 
subsequent  irritation  being  prevented  by  the  application  of  a  little 
oil  or  glycerine. 

Vegetable  Parasites  have  been  met  with  in  the  meatus,  caasiflgl 
constant  accumulation  of  dense,  white  flakes  of  thickened  cuticle;  t 
treatment  consists  iti  frequent  syringing  with  lead-water  or  a  weaki 
tion  of  chlorinated  lime. 

Follicular  Abscesses  occur  in  the  meatus,  eonstitatiag  aa  ^' 

tremely  paiiifnl  and  annoying  aftection;  they  are  chiefly  met  with  in  Oi^ 
of  debilitated  eonstitutioii,  and  are  said  to  be  common  among  patical*^ 
who  sutler  from  styes  of  the  eyelids.     The  treatment  consists  in  \h«^'"~ 
of  hot  anodyne  poultices  or  fomentations,  irrigation  with  warm  wuW 
and  evacuation  of  the  pus  as  soon  as  its  presence  is  detected,  witUb* ' 
application  of  dilute  citrine  ointment  to  remove  any  induration  whicQ^ 
may  be  left.     The  preparations  of  iron  may  be  administered  iat( 
if  a  tendency  to  recurrence  be  observed. 

Catarrhal  Inflammation  of  the  external  meatns,  or  Otorrhcti^m 

characterized  by  the  presence  of  a  muco- purulent  discharge  a(J<^  ^*' 
according  to  Hinton,  usually  accompanied  by  a  similar  atfecliofl  of  tb* 
tympanic  cavity.     The  treatment  (as  far  as  the  meatus  is  couoetuti) 
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consists  in  syringing  to  insure  cleanliness,  followed  by  the  use  of  astrin- 
gent lotions,  or  by  the  insufflation  of  powdered  talc,  which  is  particu- 
larly recommended  by  the  above-named  author.  The  administration  of 
tonics  is  usually  indicated  by  the  constitutional  condition  of  the  patient. 
Counter-irritation  over  the  region  of  the  mastoid  process  may  often  be 
advantageously  employed. 

CThronlo  Inflammation  of  the  meatus  often  results  in  the  produc- 
tion of  a  thickened  state  of  the  epidermis^  with  desquamation,  and  accu- 
mulation of  flakes  of  cuticle.  These  must  be  removed  by  syringing,  a 
solution  of  nitrate  of  silver,  or  the  dilute  citrine  ointment,  being  subse- 
quently applied.  Another  occasional  result  of  chronic  inflammation  is 
the  development  of  a  granular  condition  of  the  lower  part  of  the  meatus 
and  membrana  tympani,  somewhat  analogous  to  granular  lids.  The 
treatment  consists  in  the  use  of  a  solution  of  nitrate  of  silver,  or  in  the 
insufflation  of  powdered  alum  or  tannic  acid. 

Poljrpi  frequently  arise  from  the  deeper  portions  of  the  meatus, 
though,  according  to  Hinton,  their  more  common  seat  is  the  inner  wall 
of  the  tympanum,  whence  they  protrude,  distending  and  finally  ruptur- 
ing the  tympanic  membrane.  Polypi  of  the  ear  occur  under  several 
forms,  but  in  structure  all  app&r  to  correspond  with  the  fihro<ellular 
variety  of  tumor^  (p.  467).    They  produce,  when  large,  a  feeling  of  dis- 

Fig.  866. 


Wilde's  8a»re. 


tension  and  irritation,  and  are  sometimes  attended  with  grave  cerebral 
symptoms.    The  treatment^  from  whatever  position  they  spring,  consists 


Figs.  367,  368. 


Foreepi  for  ftoral  poljpni . 

*  Toynbee  describes  three  varieties,  the  raspberry  cellular^  the  JU^o-cartHagi" 
nous^  and  the  globular  cellular  polypus. 
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in  subduing  any  existing  irritation  by  the  use  of  lead  lotions,  coanter- 
irritation,  etc.,  removing  the  growth,  and  adopting  means  to  prevent  its 
recurrence.  The  removal  of  an  aural  polypus  is  usually  best  effected  by 
means  of  the  '* snare"  of  Sir  W.  Wilde  (Fig.  366),  or  by  delicate  forceps, 
of  which  two  forms  are  exhibited  in  the  annexed  cuts  (Figs.  367,  368). 
The  more  vascular  polypi  may  be  treated  by  caustic  applications,  sadi 
as  the  potassa  cum  calce,  introduced  through  a  glass  speculum.  If  the 
snare  be  used,  Hinton  recommends  that  it  should  be  armed  with  the 
gimp  employed  by  anglers,  instead  of  wire.  After  the  removal  of  a 
polypus,  its  root  must  be  treated  with  caustic  applications,  such  as 
chromic  acid,  chloride  of  zinc,  or  potassa  fusa — astringent  lotions 
being  at  the  same  time  used,  and  the  Eustachian  tube  rendered  per- 
vious, if  occluded.  If  the  merabrana  tympani  be  perforated,  Hinton's 
plan  of  throwing  a  stream,  by  the  syringe,  from  the  meatus  through  to 
the  fauces,  should  also  be  adopted.  When  a  decided  impression  has 
been  made  upon  the  root  of  the  polypus,  astringents,  such  as  weak  solu- 
tions of  nitrate  of  silver  or  lead- water,  may  be  substituted  for  the  caus- 
tics, or  insufflations  of  pbwdered  talc  or  alum  may  be  employed. 

Tumors  of  the  Meatus. — Exostoses  are  occasionally  met  with  in 
the  walls  of  the  meatus,  and,  if  large,  pay  encroach  so  much  on  the 
canal  as  to  cause  deafness.  The  treatment^  in  the  early  stage,  consists 
in  the  application  of  the  tincture  of  iodine  to  the  surface  of  the  growth 
and  behind  the  ear,  and  by  a  perseverance  in  this  plan  the  increase  of 
the  tumor  may  sometimes  be  arrested.  At  a  later  period,  little  can  be 
done  beyond  preventing  the  accumulation  of  wax  and  cuticle  by  frequent 
syringing.  Sebaceous  or  molluscous  tumors  result  from  the  enlargement 
of  sebaceous  follicles,  and  when  laid  open  are  found  to  consist  of  a 
cyst-wall  containing  laj^ers  of  epidermis.  If  neglected,  they  are  apt  to 
cause  absorption  of  the  bone,  and  grave  or  even  fatal  cerebral  compli- 
cations. The  treatment  consists  in  laying  open  the  cyst,  evacuating  its 
contents  by  syringing,  and  then  drawing  out  the  cyst-wall  with  forceps. 

Diseases  of  the  Membrana  Ttmpani. 

The  Dermoid  Lamina  of  the  membrana  tympani  may  be  the  sub- 
ject of  simple  acute ^  chronic^  or  catarrhal  inflammation,  these  aflfections 
often  accompanying  similar  conditions  of  the  external  meatus.  Acute 
inflammation  of  the  dermoid  lamina  can  usually  be  made  to  terminate 
in  resolution,  by  the  use  of  local  depletion,  hot  fomentations,  and  fre- 
quent syringing  with  warm  water.  Chronic  inflammation  often  causes 
an  accumulation  of  epidermis,  requiring  the  employment  of  the  syringe, 
and  perhaps  the  use  of  an  astringent  lotion,  with  counter-irritation  over 
the  region  of  the  mastoid  process.  The  catarrhal  form  of  inflammation 
is  of  a  more  serious  character,  being  apt  to  terminate  in  the  formation 
of  granulations,  or  even  of  polypi — or  in  ulceration,  which  may  extend 
to  the  fibrous  lamino?.  The  treatment  is  the  same  as  for  the  ordinary 
chronic  inflammation.  Tonics,  especially  iron,  quinia,  and  cod-liver  oil, 
are  usually  indicated  by  the  constitutional  condition  of  the  patient 

The  Fibrous  Laminee  are  also  subject  to  inflammation  of  an  acute 
or  chronic  character,  very  often  associated  with  a  gouty  or  rheumatic  state 
of  the  system.  Chronic  inflammation  often  leads  to  a  dense  and  rigid 
condition  of  the  membrane  of  the  tympanum,  which  may  be  recognized 
through  the  speculum  when  air  is  forced  into  the  tympanic  cavity,  and 
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which  is  not  usually  accompanied  with  pain,  but  with  an  annoying  tinnitus^ 
or  ringing  in  the  ears,  and  with  deafness — the  latter  symptom,  howcven 
being  in  all  probability  due  rather  to  the  state  of  the  tympanic  cavity  itself, 
than  to  that  of  its  membrane.  Toynbee  recommends  for  this  rigidity  of 
the  membrana  tympanic  the  application  of  nitrate  of  silver  Oss-j  to  f5j)i 
and  Hinton  speaks  highly  of  a  combination  of  ether  or  tincture  of 
camphor,  with  opium  and  glycerine,  as  a  means  of  relieving  the  tinnitus, 
when  all  inflammatory  symptoms  have  subsided.  In  the  opposite  con- 
dition, viz.  relaxation  of  the  membrana  tympani  (which  may  result  from 
inflammation,  or  from  simple  atrophy),  temporary  benefit  may  often  be 
derived  from  inflating  the  cavity  of  the  tympanum ;  and  in  some  in- 
stances, advantage  may  be  obtained  from  the  use  of  astringent  lotions 
with  counter-irritation  over  the  mastoid  process,  or  from  the  application 
of  an  artificial  membrane.  In  most  cases,  however,  the  treatment  must 
be  principally  directed  to  the  condition  of  the  Eustachian  tube  and 
cavity  of  the  tympanum — the  former  requiring  dilatation  by  the  use  of 
the  catheter,  while  the  latter  may  require  syringing,  after  previous  in- 
cision of  its  membrane.  Ulceration  of  the  dermoid  and  fibrous  laminae 
of  the  membrana  tympani  may  persist  for  many  years,  being  accom- 
panied with  a  muco-purulent  discharge,  and  constituting  one  of  the 
varieties  of  Otorrhoea.  If  the  ulceration  extend  only  to,  but  not  through 
the  mucou8  lamina,  the  latter  appears  at  the  base  of  a  depression  corre- 
sponding to  the  ulcer,  and  protrudes  when  the  tympanum  is  inflated.  If 
the  mucous  lamina  be  also  involved,  perforation  is  apt  to  occur.  The 
treatment  consists  in  the  application  of  a  weak  solution  of  nitrate  of 
silver,  with  the  administration  of  suitable  constitutional  remedies,  and 
the  adaptation  of  an  artificial  membrana  tympani  in  case  of  perforation. 

Calcareous  Deposits  in  the  fibrous  laminse  of  the  membrana  tym- 
pani, may  assume  a  concentric  or  a  radiating  arrangement,  corresponding 
to  the  particular  lamina  involved.  They  consist  chiefly  of  phosphate  of 
lime,  and  do  not  appear  to  interfere  particularly  with  the  power  of 
hearing,  except  when  complicated  with  anchylosis  of  the  stapes  to  the 
fenestra  ovalis,  or  other  deep-seated  disease.  No  treatment  is  likely  to 
prove  of  much  service,  but  a  trial  may  be  given  to  the  plan  recommended 
by  Toynbee,  which  consists  in  employing  counter-irritation  over  the 
mastoid  process,  and  in  administering  alteratives. 

Inoision  of  the  Membrana  Tympani,  or  even  Excision  of  a 
portion  of  this  structure,  is  occasionally  of  service  in  the  management  of 
the  various  affections  which  have  been  described.  The  chief  objection  to 
tke  treatment  by  incision^  is  the  temporary  nature  of  the  improvement, 
owing  to  the  rapid  healing  of  the  wound ;  to  obviate  this,  the  surgeon 
may  resort  to  the  insertion  into  tlie  cut,  of  a  grooved  vulcanite  ring, 
provided  with  a  silken  thread  to  prevent  its  falling  into  the  tympanum, 
as  suggested  by  A.  Politzer.  Excision  may  be  performed  with  an  in- 
strument specially  devised  for  the  purpose  by  Fabrizzi,  or  more  con- 
veniently with  a  simple  double-edged  knife,  and  delicate  forceps.  In 
some  cases,  incision  appears  to  act  by  diminishing  intra-tympanic 
tension,  as  shown  by  the  gaping  of  the  wound ;  but  in  other  instances 
no  such  effect  is  observed,  though  the  resulting  benefit  may  be  equally 
great.  Wreden,  of  St.  Petersburg,  recommends  Excision  of  a  Portion  of 
the  Malleus  with  the  adjacent  membrane,  and  has  devised  an  instrument 
by  which  the  operation  can  be  accomplished. 
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Po11l2«r*i  mcihod  of  taH&tlDf  tke  Ifrnpftaiim. 


Perforation  of  the  Membrana  Tympani  may  result  from  inn- 
matic  causes,  from  ulceration  of  tbis  struct ure  itself,  or  as  a  consequence 

of    intra -ty CD pauic    iaflammi* 
Fig.  36fi.  tioB — the  mucus  which  accttOB* 

lat«8  within  the  cavity  gredoill| 
making  its  way  thro  ugh  the  soett- 
brane,and  being  discharged  fl- 
te^nall3^     The  perforation  out 
be  commonly  seen  by  tneaniof 
the  speculum^  and  the  pr^^ti :' 
can,  if  the  Eastachifin  ti^  ' 
pervious,  blow  air 
meatus  by  nmkiu^ 
expiration,  with  the  Eioatboi 
nostrils  closed;  or  the  soigiQi 
ma3^  do  the  same  b}'  the  jmd 
k^^^^       ^  the  Eustachian  catheter,  Of  lif 

Wj  \  Politzer*8  method,  which  ooi* 

^ '  ^  sists  in  blowing  air  thn)o0  tk 

nostril  into  the  phaijni  wliili 
the  patient  swallows— the  8»* 
stachiau  tube  opening  duriB^ 
this  act,  and  the  air  thus  rsSf 
entering  the  tympantun*  Tte 
surgeon  may  simply  W<'* 
through  a  flexible  tube;  or< 
which  is  preferable,  mayuiein 
India-rubber  bag  proritlaHth 
a  well-fitting  nozzle,  TlieM- 
ment  of  perforation  of  the  Biea>' 
brana  tympani  should  be  ^^ 
rccted,  in  the  fir&t  pln(«,w*D 
attempt  to  secure  closure  of  tk 
opening,  which  may  noniftitw* 
be  effected  by  the  applicalioow 
nitrate  of  silver  or  otkt  ^ 
tringent  lotions,  the  insufflation  of  talc,  etc.  If,  as  often  happen?*^ 
perforation  is  prevented  from  healing  by  the  accumulation  of  insi 
mucus  in  the  tympanum,  the  surgeon  may  resort  to  Hinton's*  s 
washing  out  this  cavity,  first  with  alkaline,  and  afterwards  vriib**' 

tringent  sohitions,  inji^ted  by  ^^^ 
Fig,  370.  syringe  from  the  meatus  thro^H 

to  the  fauces.  The  nozzle  of  ^^ 
instrument  should  be  attached  W  . 
flexible  tube  which  closely  fits  ^P 
meatus.  By  these  means  the  par^ 
may  usually  be  restored  to  a  bealttaJ 
condition,  when,  even  if  the  pe^ 
foratiou  persist,  the  hearhig  m^^ 
be  but  little  affected ;  if  such  is  not  the  case,  there  is  reason  to  saspec?' 
some  loosening  of  the  connections  of  the  ossicula,  and  under  such  ci-^ 
cumstancea  great  benefit  may  be  derived  from  the  adaptation  of  ^^ 
artificial  membrana  tympani^  which  ma^^  consist  simply  of  a  plug  ^' 
cotton-wool  dipped  in  glycerine,  or  in  an  India-rubber  di&k  or  globdi, 


®V^ 


To7BlM«'^t  trtlfielAl  meinVnoa  tjrmpftDt, 
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recommended  by  Tojnbee.    If  the  latter  contrivance  is  used,  a  thread 
or  delicate  silver  wire  should  be  attached,  in  order  to  facilitate  removal. 


Diseases  of  the  Eustachian  Tube. 

It  has  been  shown  by  Toynbee  and  Jago,  that  the  Eustachian  tube  is, 
contrary  to  what  was  formerly  supposed,  closed  when  in  its  ordinary 
condition,  and  opened  in  the  act  of  swallowing.  In  some  cases,  how- 
ever, the  Eustachian  tube  is  more  or  less  permanently  open,  giving  rise 
to  an  abnormal  sensibility  to  sounds  originating  in  the  patient's  own 
throat,  with  a  sense  of  discomfort  in  the  fauces.  This  condition  may 
arise  in  the  course  of  catarrhal  affections,  and  usually  subsides  sponta- 
neously. 

Obstruotion  of  the  Eustaohian  Tube  may  be  due  to  a  thickening 
of  the  mucous  membrane  of  the  fauces  or  tympanum,  to  a  relaxed  state 
of  the  fauces,  to  contraction  of  the  bony  walls  of  the  tube  itself,  to  the 
presence  of  inflammatory  adhesions,  to  accumulations  of  mucus,  etc. 
The  diagnosis  may  be  made  by  inspecting  the  membrana  tympani  through 
the  speculum  (the  membrane,  in  cases  of  Eustachian  obstruction,  appear- 
ing concave,  dull,  and  somewhat  opaque),  and  by  means  of  the  otoscope, 

Fig.  871. 


Applioation  of  the  otoscope. 

an  instrument  consisting  of  a  flexible  tube,  one  end  of  which  is  adapted 
to  the  patient's  and  the  other  to  the  surgeon's  ear.  If,  when  the  otoscope 
is  adjusted,  the  patient  makes  a  forcible  expiration  (the  mouth  and  nos- 
trils being  closed),  the  air,  if  the  Eustachian  tube  be  pervious,  rushes 
into  the  tympanum,  producing  a  sound  which  is  distinctly  audible  to  the 
surgeon.  This  sound,  in  a  normal  state,  has  been  compared  to  that  of  a 
bullet  striking  a  target  at  a  great  distance ;  it  undergoes  various  modi- 
fications as  the  result  of  disease,  being  of  a  creaking  or  whistling  char- 
acter if  the  lining  membrane  of  the  tube  be  thickened,  and  gurgling  if 
the  tube  or  tympanum  contain  fluid.  In  cases  of  complete  obstruction 
the  sound  is  of  course  absent. 
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Obstrudioji  from  Tfiickemng  of  the  Mucoua  Mcfiibrane  of  (he  , 
is  a  frequent  cause  of  deafness  in  scrofulous  children,  and  is  often  i 
panied  with  eniargemeot  of  the  tonsils.  The  treatment  cooabU  in 
restoring  the  throat  tea  healtbj  condition  by  suitable  raeana,  sudiii 
syringing  solutions  of  carbonate  of  soda  or  of  common  salt  through  the 
nostrils,  applying  nitrate  of  silver  to  the  thickened  membrane,  or  blof 
ing  powdered  alum  through  a  curved  tube  into  the  angle  behind  \ 
tousiU  with  the  employment  of  counter-irritation  around  the  throat,tl«" 
use  of  tonics,  etc*  The  cuvity  of  the  tympanum  should  l>e  also  inHital 
by  Politzer'a  method  (p.  680),  this  procedure  being  repeated  as  oftcal" 
necessary, 

Obstruction  from  lirlaxation  of  the  Fauces  occurs  in  adults,  u»ai 
in  those  who  are  otherwise  debilitated,  and  is  said  to  beoft^n  duet^c 
cess  in  smoking.  The  treatment  consists  in  the  adoption  of  mtmt 
improve  ttie  general  health,  with  the  local  use  of  stimulatLog  aad  i 
gent  applications. 

Obstruction  from  Stricture  of  0ie  Bony  Walls  of  the  Eustachian  7VK 
or  from  InflammcUory  Adhesions^  would  require  for  recognition  tbe  intro- 
duction of  an  elastic  sound  as  a  means  of  exploration,  but  htUeormJ 
benclit  could  be  expected  from  treatment. 

Eustachian  Catheter. — In  cases  of  obstinate  Eustachiaa  obitn^ 
tion,  tho  operation  of  catheterization  is  often  required.  This  id  efkfMi 
simply  by  passing  the  catheter,  its  point  being  turned  downwards, sloog 
the  floor  of  the  nostril,  until  the  posterior  pharyngeal  wall  is  reaciA 
and  then  drawing  the  instrument  about  half  an  inch  forwards  whilijj^ 
point  is  turned  gently  outwards  and  upwards,  when  it  will  Qstu' 

Fig.  378. 


Cfttbeler  for  the  BoiUtibUa  tobe. 

readily  enter  the  orifice  of  the  Eustachian  tube.     The  tyrapanuniB 
now  be  infiated^  when  the  surgeon  can  recognize  the  passage  of  ftir ' 
means  of  the  otoscope,  or  if  inftation  be  impossible,  dilatation  oft 
may  be  attempted  by  means  of  bougies^  of  whalebone  or  lambs 
tata,  introduced  through  the  catheter,  aided  perhaps  by  the  nse  oT 
line  or  astringent  solutions  injected  through   a  smaller  flexible  tutK 
When  infiatiou  can  at  last  be  effected,  a  few  drops  of  a  weak  8olutioii<l 
nitrate  of  silver  may  be  syringed  into  the  tympanum. 

Diseases  of  the  Cavity  op  the  Tympanum, 

The  diagnosis  between  deafness  from  tympanic  lesions  and  ncf^ 
deafness^  may  commonly  be  made  by  the  use  of  the  tuning-fort^  iht^ 
lowing  rules  for  the  employment  of  which  are  given  by  Ilinton:— 

1.  In  a  normal  state  a  tuning-fork  is  heard  before  the  meatui  ^^ 
has  ceased  to  be  heard  on  the  vertex. 


>  The  dilatation  of  the  Eustachian  tube  by  the  introduction  of  l>ouj;;tt>  *  ^ 
ration  which  is  b)^  no  means  free  from  risk ;  it  should  therefore  he  loottd  upooi 
a  lfi3t  resort,  and  should  be  practised  with  great  caution. 


DISEASES    OP    THE    CAVITY    OP    THE    TYMPANUM.       683 

2.  When  placed  on  the  vertex,  it  is  heard  more  plainly  when  the  ex- 
ternal meatus  is  closed. 

3.  Consequently,  when  one  meatus  alone  is  closed,  the  tuning-fork  is 
heard  most  plainly  in  the  closed  ear.    Hence, 

4.  In  cases  of  one-sided  deafness,  if  the  tuning-fork,  when  placed  on 
the  vertex,  is  heard  most  plainly  in  the  deaf,  or  more  deaf  ear,  the  cause 
is  seated  in  the  conducting  apparatus ;  if  it  is  heard  loudest  in  the  better 
ear,  the  cause  is  probably  in  some  part  of  the  nervous  apparatus. 

5.  If,  on  closing  the  meatus,  the  tuning-fork  is  heard  decidedly  louder, 
there  is  no  considerable  impediment  to  the  passage  of  sound  through 
the  tympanum. 

6.  If  the  tuning-fork  is  heard  longer  on  the  vertex  than  when  placed 
close  before  the  meatus,  the  cause  of  the  deafness  is  in  the  conducting 
media. 

7.  However  imperfectly  the  tuning-fork  may  be  heard  when  placed  on 
the  vertex,  it  gives  reason  for  suspecting  only,  and  is  not  proof  of,  a 
nerve  affection. 

Inflammation  of  the  Muoous  Membrane  of  the  Tympanum 

is  not  unfrequently  present,  in  its  milder  forms,  in  cases  of  common 
"cold"  and  sorethroat,  giving  rise  to  a  deeply-seated  pain  in  the  ear, 
with  buzzing  noises,  and  slight  impairment  of  hearing ;  inflation  of  the 
tympanum  is  painful,  and  an  inspection  with  the  speculum  shows  the 
membrana  tympani  to  be  more  vascular  than  in  the  normal  state.  This 
aflTection,  which  constitutes  the  ordinary  ear-ache  of  children,  is  very  apt 
to  recur  at  intervals,  giving  rise  ultimately  to  a  thickened  and  rigid  con- 
dition of  the  mucous  lining  of  the  tympanum,  and  thus  leading  to  per- 
manent deafness.  The  treatment  consists  in  the  use  of  soothing  appli- 
cations (such  as  warm  olive  oil  and  laudanum)  to  the  meatus,  with  coun- 
ter-irritation over  the  region  of  the  mastoid  process,  during  the  attacks: 
— followed  by  cold  sponging,  friction,  and  attention  to  the  state  of  the 
throat  during  the  intervals,  so  as  to  obviate  recurrence.  Hinton  recom- 
mends that  the  tympanum  should  be  inflated  with  warm  vapor  every 
evening  for  a  few  days  after  each  attack. 

In  its  severer  forms,  inflammation  of  the  mucous  lining  of  the  tympa- 
num is  an  extremely  painful  affection,  attended  with  much  constitutional 
disturbance,  and  sometimes  with  delirium.  The  symptoms  of  the  milder 
form  of  the  disease  are  all  aggravated,  and  there  is,  besides,  often  great 
tenderness  over  the  mastoid  process,  and  in  front  of  the  ear.  The  affec- 
tion may  terminate  in  resolution,  or  in  discharge  through  the  Eustachian 
tube,  or  through  the  membrane  of  the  tympanum ;  caries  and  consequent 
intra-cranial  disease,  and  paralysis  of  the  facial  nerve,  are  occasionally 
met  with  as  sequelse  of  this  affection.  The  treatment  consists  in  the  use 
of  local  depletion,  with  the  application  of  hot  anodyne  poultices  or 
fomentations,  laxatives  and  diaphoretics  being  at  the  same  time  admin- 
istered internally.  Toynbee  recommends  gargling  the  throat  with  hot 
water,  and  the  use  of  mercury  with  opium.  Druitt  advises  an  incision 
over  the  mastoid  process,  and  the  subsequent  conversion  of  a  part  of 
the  cut  into  an  issue.  If  the  case  terminate  in  resolution,  or  in  dis- 
cbarge through  the  Eustachian  tube,  the  hearing  will  probably  be  gra- 
dually restored,  and  recovery  may  be  promoted  by  the  employment  of 
counter-irritation,  inflation  of  the  tympanum  with  dilute  vapor  of  iodine, 
etc.,  and  syringing  alkaline  lotions  through  the  nose.  If  the  mem- 
brana tympani  have  given  way,  hearing  may  still  be  restored,  and 
advamtage  may  be  derived  in  these  cases  from  washing  out  the  ear, 
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by  syringing  alkaline  and  astringent  lotions  from  the  meatus  through 
to  the  fauces,  in  the  way  already  described  (p.  680).  If  the  inflammation 
spread  from  the  ear  to  the  adjacent  cranial  bones,  com%  or  death  may 
follow. 

Aooumulation  of  Mucus  'within  the  T3nnpaiiuin  is,  according 
to  H  in  ton,  a  frequent  cause  of  deafness,  and  when  occurring  in  children 
may  give  rise  to  convulsions,  or,  as  in  the  otorrhcea  of  scarlet  fever,  etc^ 
may  even  prove  the  immediate  cause  of  death.  The  patient  has  very 
frequently  the  sensation  of  something  being  present  in  the  ear  and  moving 
with  the  movements  of  the  head  ;  this  feeling  sometimes  induces  a  habit 
of  giving  the  head  a  peculiar  shake,  as  if  to  shake  the  ofl'endlng  body 
out  of  the  way ;  the  hearing  is  often  improved  by  holding  the  head  down 
on  the  affected  side.  The  membrane  of  the  tympanum,  as  seen  through 
the  speculum,  appears  abnormally  white,  either  generally  or  ii^  part*. 
The  treatment  consists  in  incising  the  membrana  tympani,  usually  at  its 
upper  and  posterior  part,  thus  converting  the  case  into  one  of  perforation 
of  the  membrane,  and  then  daily  washing  out  the  cavity'  as  directed  in 
speaking  of  that  affection  (p.  680).  The  incision  usually  heals  in  four  or 
five  days,  and  the  operation  may  be  repeated,  if  necessary,  in  the  course 
of  a  fortnight.  As  there  is  no  doubt  that  convulsions  in  children  are 
sometimes  connected  with,  and  probably  dependent  upon,  the  presence 
of  mucus  in  the  tj'mpanum,  Hinton  Judiciously  advises  that  in  cases  of 
cerebral  irritation  in  the  young,  the  ears  should  be  examined  as  regularly 
as  the  gums;  a  habit  of  rubbing  the  ears  is  almost  as  constant  a  symp- 
tom of  this  condition,  as  that  of  rubbing  the  gums  is  of  the  irritation  of 
teething,  and  should  receive  at  least  as  much  attention.  In  these  cases, 
besides  incising  the  membrana  tympani,  counter-irritation  by  iodine  may 
be  properly  applied  around  the  ear,  while  the  iodide  of  iron  may  be  ad- 
ministered internally.    The  state  of  the  throat  should  also  be  looked  to. 

Membranous  Bands  are  not  unfrequently  found  in  the  tympanum, 
binding  together  the  ossicula,  or  connecting  them  with  the  walls  of  the 
cavity  itself.  In  many  instances  these  bands  consist  merely  of  dried 
mucus,  but  in  other  coses  they  result  from  the  organization  of  inflam- 
matory lymph.  They  do  not  materially  interfere  with  the  function  of 
the  part  unless  so  situated  as  to  restrain  the  motions  of  the  ossicula. 
The  presence  of  these  bands  may  be  suspected  if  the  membrana  tympani 

appear  irregularly  concave,  the.  Eus> 
tachian  tube  being  pervious;  but  the 
most  satisfactory  means  of  diagnosis  is 
the  use  of  Sicgle^s  j^neumo/tc  speculum^ 
an  instrument  consisting  of  a  box  pro- 
vided at  one  end  with  a  magnifying  lens, 
and  at  the  other  with  an  ear  speculum 
which  is  made  to  fit  the  meatus  closely 
by  means  of  an  India-rubber  tube; 
another  tube  passes  off  f^om  the  box 
and  is  furnished  with  a  mouth-piece,  so 
that  the  surgeon  can  by  suction  make 
the  membrana  tympani  move  backwards 
and  forwards,  while  at  the  same  tiine 
he  can,  by  looking  through  the  leaii 
observe  the  effect  produced.    Thefwi 

Sieg !•'•  paeamatio  speoalam.  ment  COUSistS  lu  inflating  the  tj 


Fig.  373. 
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by  which  means  the  bands  may  sometimes  be  ruptured,  in  injecting 
solvent  fluids,  such  as  a  solution  of  carbonate  of  soda  (gr.  x-f^j)  tlrrough 
the  Eustachian  catheter,  in  the  use  of  an  ear-trumpet,  etc. 

Rigidity  of  the  Muoous  Lining  of  the  Tympanum  may  result 
from  the  effect  of  chronic  inflammation,  or  may  be  due  to  the  gradual 
drying  of  accumulated  mucus.  The  meatus  in  these  cases  usually  con- 
tains little  lor  no  wax,  and  the  membrane  of  the  tympanum  is  normal,  or 
slightly  opaque,  and  is  occasionally  the  seat  of  calcareous  deposits. 
There  is  tinnitus,  but  no  pain,  and  the  air  enters  the  Eustachian  tube 
naturally,  or  with  a  flapping  sound.  There  is  not  much  absolute  deaf- 
ness, the  patient  hearing  single  sounds  well  enough,  but  failing  to  hear 
when  a  variety  of  sounds  succeed  each  other  in  rapid  succession — it 
being  thus  the  adapting  power ^  or,  to  borrow  a  word  from  ophthalmic 
surgery,  the  accommodation  of  the  ear  which  is  chiefly  interfered  with. 
The  patient  may  hear  better  when  exposed  to  a  noise,  as  the  rattling 
of  a  railway  train,  than  when  in  a  still  room. 

The  treatment  recommended  by  Toynbee,  consists  in  the  application 
of  a  strong  solution  of  nitrate  of  silver  (5ss-5j  to  fSJ)  to  the  meatus, 
and  of  a  weaker  solution  (gr.  vj-fjj)  to  the  membrana  tympani,  with 
leeches  below  and  counter-irritation  behind  the  ear,  and  the  internal  ex- 
hibition of  mercury.  Hinton  relies  chiefly  on  the  injection  of  medicated 
liquids  into  the  tympanum,  the  substances  which  he  prefers  being  car- 
bonate of  soda  (gr.  x-xx  to  fgj),  muriate  of  ammonia  (gr.  x-fjj)  with  J 
grain  of  con-osive  sublimate,  and  sulphate  of  zinc  (gr.  ij-vj  to  f^j).  A 
few  drops  of  the  solution  may  be  introduced  by  the  Eustachian  catheter, 
and  blown  into  the  tympanum  by  means  of  an  elastic  bag;  or  the 
patient  may  make  the  application  himself  by  Oruber's  plan,  which  con- 
sists in  syringing  about  two  fluidrachms  of  the  solution  through  the  nos- 
tril into  the  pharynx,  and  inclining  the  head  to  the  affected  side  so  as 
to  bring  the  remedy  into  contact  with  the  Eustachian  oriflce ;  by  then 
inflating  the  tympanum  without  swallowing,  a  small  quantity  is  forced 
into  the  cavity.  Before  resorting  to  either  of  these  methods,  the  throat 
should  be  cleared  of  mucus  by  syringing  an  alkaline  lotion  through  the 
nostrils.  Applications  may  be  made  directly  to  the  tympanum  (as  ad- 
vised by  Weber)  by  means  of  a  flexible  tube  passed  through  the  Eusta- 
chian catheter. 

Anchylosis  of  the  Stapes  to  the  Fenestra  Ovalis  presents 
symptoms  very  analogous  to  those  of  the  affection  just  described.  The 
treatment  usually  recommended, consists  in  the  administration  of  altera- 
tives, with  the  use  of  counter-irritation,  but  the  results  are  not  very  satis- 
factory. Exostoses  are  sometimes  developed  on  the  ossicula,  which  may 
also  be  the  seat  of  fracture^  dislocation^  caries^  etc.  The  artificial  mem- 
brana tympani  is  of  use  in  some  of  these  cases. 

Inflammation  of  the  Mastoid  Cells  may  accompany  a  similar 
condition  of  the  tympanum^  qr  may  exist  independently.  If  neglected, 
caries  or  necrosis  may  occur,  followed,  perhaps,  by  grave  or  even  fatal 
cerebral  complications.  The  most  important  point  in  the  treatment,  is  to 
make  a  free  and  early  incision  down  to  the  bone  in  a  longitudinal  direction, 
half  an  inch  behind  the  ear  and  extending  the  whole  length  of  the  mas- 
toid process.  If  the  symptoms  persist,  the  mastoid  process  itself  should 
be  perforated  with  a  small  trephine,  or  other  suitable  instrument,  so  as 
to  lay  open  its  cells  and  allow  the  free  escape  of  matter.  A  seton  to  the 
nacha  may  also  bo  of  senrioe  in  some  cases. 
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Nervous  Deaihess. — The  researches  of  modem  aural  surgeons 
have  showu  that  most  of  the  cases  formerly  classed  under  this  head,  are 
really  instances  of  some  of  the  affections  of  the  conducting  media, 
which  have  already  been  described.  Still,  there  are  cases  in  which  the 
auditory  apparatus  itself  is  at  fault,  and  deafness  may  result  from  "con- 
cussion" or  apoplexy  of  the  auditory  nerve,  from  cerebral  disease,  from 
syphilis,  etc.,  while  it  may  also  occur  as  a  reflex  phenomenon,  depend- 
ent on  disease  of  the  fifth  nerve,  or  upon  the  irritation  product  by 
intestinal  parasites — or  even  as  a  'Afunctional"  affection,  the  result  of 
anaemia  and  general  nervous  exhaustion.  Treatment  cannot  be  ex- 
pected to  accomplish  much  in  cases  of  organic  lesion  of  the  brain  or 
auditory  nerve,  but  when  the  deafness  is  dependent  on  s^'philis,  or  is  a 
reflex  or  functional  condition,  the  iodide  of  potassium,  anthelmintics, 
or  such  other  remedies  should  be  given  as  may  seem  to  be  indicated  by 
the  particular  circumstances  of  the  case.  Ear4rumpet8  will  often  prove 
of  service. 

Paralysis  of  the  Tympanic  Muscles  is  an  annoying  affection, 
interfering  rather  with  the  accommodation  of  the  ear  than  with  the  ab- 
solute power  of  hearing.  Oalvaniam  might  be  properly  tried  in  these 
cases. 

Neuralgia  of  the  ear  is  rare,  except  in  cases  of  caries  or  other  dis- 
ease of  the  teeth.    The  treatment  presents  no  peculiar  features. 

Tinnitus  Aurium  sometimes  exists  as  an  isolated  symptom,  and 
cannot  be  referred  to  any  discoverable  disease.  In  such  cases,  Hinton 
recommends  muriate  of  ammonia,  in  20-grain  doses  three  times  a  day, 
with  perhaps  the  injection  of  a  few  drops  of  a  solution  of  atropia  (p. 
^f5j)  into  the  cavity  of  the  tympanum. 


Fatal  Consequences  of  Inflammatory  Aflfbctions  of  the ! 

— Inflammation  attacking  any  of  the  deeper-seated  structures  of  the  ear, 
may  occasionally  lead  to  a  fatal  result  by  implication  of  the  brain  or 
lateral  sinus — the  immediate  cause  of  death  being,  in  the  former  case, 
meningitis  or  cerebral  abscess,  and,  in  the  latter,  thrombosis  and  in- 
flammation of  the  lateral  sinus,  giving  rise  to  secondary  pneumonia 
or  even  sloughing  of  the  lung.  Nothing  probably  can  be  done  to  avert 
the  fatal  issue  when  these  lesions  are  actually  present,  but  much  can  be 
accomplished  in  the  way  of  preventive  treatment  at  the  first  onset  of 
threatening  symptoms.  Rest  in  bed,  local  depletion  followed  by  counte^ 
irritation,  the  use  of  warm  fomentations  and  syringing,  with  the  internal 
administration  of  cathartics  and  the  cautious  employment  of  calomel 
and  opium,  may  all  be  of  service;  but  the  most  important  point  is  to 
secure  a  free  exit  for  discharge,  by  removing  obstructions,  incising  the 
membrana  tympani,  trephining  the  mastoid  cells,  etc 

Medullary  Cancer  is  occasionally  observed  in  the  ear  (usuallyori- 
ginating  in  the  mucous  membrane  of  the  tympanum),  and  has  been  mis- 
taken for  pol3'pus.  Palliative  treatment  only  is  admissible  in  these 
cases,  complete  extirpation  being  out  of  the  question,  and  a  partial 
operation  worse  than  useless. 
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DISEASES  OP  THE  PACE  AND  NECK. 

Diseases  of  the  Nose. 

Lipoma  is  a  hjrpertrophied  condition  of  the  cutaneous  and  subjacent 
cellular  tissues  of  the  nose,  forming  a  red  or  purple,  soft,  lobulated 
mass,  and  causing  great  deformity.  Anatomically,  the  disease  should  be 
classed  as  a  fibro-cellular 

outgrowth.   The  sebaceous  Pig.  874. 

follicles  of  the  nose  often 
appiear  to  be  the  parts 
principally  involved.  The 
treatment  consists  in  ex- 
cision, the  only  point  in 
the  operation  requiring 
any  particular  attention 
being  not  to  lay  open  the 
nostril;  the  occurrence  of 
this  accident  may  be  avoid- 
ed by  causing  an  assistant 
to  distend  the  part  with  a 
forefinger,  that  he  may 
warn  the  surgeon  if  the 
knife  penetrate  too  deeply. 
There  is  usually  a  good 
deal  of  hemorrhage,  which 
may  be  checked  by  the 
application  of  cold.  Heal- 
ing takes  place  by  granu- 
lation and  cicatrization. 

LipoiJlft. 

Imperforate  Nostril. — This  is  occasionally,  though  rarely,  met  with 
as  a  congenital  deformity ;  if  the  obstruction  be  not  too  deeply  seated, 
it  may  be  removed  by  incision  and  subsequent  dilatation  with  bougies. 

Epistaxis,  or  Hemorrhage  from  the  Nostrils^  is  in  many  cases,  par- 
ticularly when  occurring  in  young  persons,  an  effort  of  nature  to  relieve 
internal  congestion,  and  may  be  looked  upon  under  such  circumstances 
as  rather  salutary  than  otherwise.  It  is,  however,  even  when  not  in- 
jnrious,  often  annoying  and  inconvenient,  and  an  attempt  should  be 
therefore  made  to  prevent  its  occurrence,  in  persons  liable  to  it,  by  ad- 
ministering laxatives  to  relieve  visceral  congestion,  by  attention  to  the 
menstrual  function,  etc.  In  most  cases,  no  further  local  treatment  will 
be  required  than  the  application  of  cold  to  the  nucha  and  forehead,  but 
in  some  instances,  if  the  flow  of  blood  be  profuse  and  exhausting,  more 
active  measures  must  be  adopted.     The  patient  should,  under  these 
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circumstances,  be  kept  qwict  in  bed,  with  the  head  and  shouklers  sli^itif 
elevated,  the  cold  applications  should  be  continued,  and  opium  wil 
gallic  acid,  or  the  acetate  of  lead,  ma}*  be  administered  intenially. 
efllcient  local  remedy  is  the  muriated  tincture  of  iron,  which  miy  I 
applied  to  the  mucous  surface  of  the  nostril  by  means  of  a  camelV 
brush. 

Asa  last  resort,  it  may  be  necessary  to  plug  the  nostrils ;  the  anif 
7}are8  may  be  readily  plugged  with  a  piece  of  compressed  sponge, o 
with  a  pledget  of  lint,  iiilroduced  with  slender  forceps,  aad  baring^ 
ligature  attached  to  facilitate  withdrawal;  if  the  blood  continuefit 

Pig.  375, 


Flai^Dg  the  tiostrUt  wlik  BeUooq^i  •otuil. 

flow  backwards  into  the  pharjTix,  the  pmterior  narett  must  als<>J 
plogged— this  being  most  conveniently  accomplished  by  the  use  of  r 
locq's  sound,  though,  in  the  absence  of  this  instrument,  a  double  < 
or  even  a  flexible  catheter,  may  l>c  used  instead.    The  sound,  previo 
armed  with  a  strong  ligature,  is  passed  along  the  floor  of  the  no 
till  it  reaches  the  pharynx,  when,  the  spring  being  protruded,  the  IL  ^ 
tare  may  easily  be  brought  out  of  the  mouth,  and  furnished  with  ft  pi*" 
of  the  required  size.     By  withdrawing  the  instrument,  the  plug  iuu^^ 
brought  into  position,  the  end  of  the  ligature  being  allowed  to  hangc?  . 
of  the  mouth  to  facilitate  removal.     Instead  of  merely  plugging  P* 
posterior  nares,  it  is  often  better  to  apply  pressure  to  the  whole  flo 
the  nostril  from  behind  forwards ;  this  may  readily  he  done  by  atl 
ing  to  the  ligature  a  series  of  moderate- sized  plugs,  which,  aa  the  in 
uient  is  withdrawn,  are  successively  brought  into  position,  or  by  \ 
an  instrument,  described  l\v  Closset  under  the  name  of  rhineuf 
which  consists  of  a  bag  or  sac,  to  be  inflated  after  introduction,  I 
colpeurynter  of  the  accoucheur* 

Chronic  Inflammation  with  Thickening  of  the 
rian  Membrane  is  not  infrequent,  especially  among  strumoua^ 
though  by  no  means  confined  to  them,     I  have  observed  it  in  an  i 
as  the  result  of  the  mechanical  congestion  produced  by  constant ' 
ing  during  pregnancy.    The  portion  of  mucous  membrane  which  I 
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the  turbinated  bones,  is  that  which  is  chiefly  affected,  appearing  as  a 
projecting  ridge,  or  mass,  of  a  red  color  and  velvety  appearance,  some- 
times covered  with  muco-purulent  secretion.  Respiration  is  obstructed, 
particularly  in  wet  weather,  the  tone  of  the  voice  being  altered,  and  a 
constant  disposition  to  snuffling  induced.  The  treatment  consists  in  the 
application  of  astringents,  frequent  syringing  with  cold  water,  and  (in 
a  strumous  patient)  the  administration  of  cod-liver  oil,  iodide  of  iron, 
etc.  No  operative  treatment,  except  perhaps  scarification,  is  admissible. 
Change  of  air  is  often  beneficial. 

RhinorrhoBa  or  Oz88na(the  latter  term  referring  to  the  fetid  nature 
of  the  discharge)  signifies  a  flow  of  muco-purulent^matter  from  the  nos- 
trils, one  or  both  of  which  may  be  affected.  This  condition  is  a  symp- 
tom rather  than  a  disease,  and  may  be  due  to  a  simple  catarrhal  affection, 
to  the  presence  of  a  foreign  body,  to  scrofulous  inflammation  of  the 
various  nasal  tissues,  or  to  constitutional  syphilis.  In  children  it  some- 
times appears  to  be  a  reflex  condition,  dependent  upon  the  irritation  of 
teething.  Scrofulous  and  syphilitic  ozsena  are  often  accompanied  by 
ulceration,  which  may  lead  to  caries  or  necrosis  of  the  nasal  bones,  pro- 
ducing eventually  great  deformity. 

In  the  treatment  of  ozaena,  such  constitutional  means  must  be  adopted 
as  are  indicated  by  the  general  condition  of  the  patient ;  before  resort- 
ing to  local  treatment,  it  may  be  necessary  to  explore  the  nasal  cavity, 
the  anterior  portion  of  which  may  be  readily  inspected  by  means  of  a 
small  bivalve  speculum,  but  the  deeper  portions  of  which  can  only  be  ex- 
amined by  the  cautious  introduction  of  a  female  catheter,  or  Bellocq's 
sound,  and  by  a  resort  to  Rhinoscopy »  This  mode  of  inspection  requires 
the  use  of  a  small  mirror  which  can  be  introduced  into  the  pharynx,  and 
of  a  reflector,  if  artificial  light  is  to  be  employed.  The  ordinary  mirror 
employed  in  laryngoscopy  will  commonly  answer  every  purpose,  or  the 
ingenious  instrument  devised  by  Dr.  Simrock,  of  New  York,  may  be  used 
instead:  this  apparatus  is  provided  with  a  movable  spatula  by  which 
the  soft  palate  may  be  raised,  so  as  not  to  obstruct  the  surgeon's  view. . 
The  most  important  point  in  the  local  treatment  of  ozaena  is  to  secure 
cleanliness,  by  the  use  of  a  solution  of  the  permanganate  of  potassa,  or 
other  disinfectant  lotion,  which  may  be  applied  with  a  large  syringe,  or, 
better,  by  means  of  Thudichum^s  douche.  This  consists  of  a  reservoir 
containing  the  disinfectant,  which  is  placed  a  little  above  the  level  of 
the  patient ^s  head,  and  is  provided  with  a  fiexible  tube  which  is  intro- 
duced uito  the  nostril.  If  the  patient  be  now  directed  to  breathe  through 
the  mouth,  the  soft  palate  closes  the  communication  between  the  nose 
and  pharynx,  and  a  continuous  stream  is  made  to  fiow  by  atmospheric 
pressure  into  one  nostril  and  out  by  the  other.  The  force  of  the  stream 
can  be  regulated  by  varying  the  elevation  of  the  reservoir.  If  one  nos- 
tril only  be  affected,  the  stream  should  pass  from  the  healthy  to  the 
diseased  side ;  while  if  both  be  affected,  the  direction  of  the  stream  may 
be-  alternated  from  one  to  the  other.  Any  ulcers  that  are  detected 
should  be  touched  with  nitrate  of  silver,  and,  to  prevent  the  formation 
of  scabs,  dilute  citrine  ointment  may  be  applied  at  night  by  means  of  a 
camePs-hair  brush.  If  necrosis  occur,  the  sequestra  should  be  removed 
as  soon  as  they  have  become  loose. 

Adenoid  Vegetations. — This  name  is  given  by  Meyer,  of  Copenha- 
gen, to  certain  growths  met  with  in  the  naso-phar3*ngeal  cavity,  which 
appear  to  be  identical  in  structure  with  the  closed  follicles  of  the  PMfSf 
44  '    ■    ' 


690  DISEASES    OF    THE    FACE    AND    NECK. 

membrane  from  which  they  arise.  The  most  prominent  symptom  is  an 
interference  with  speech,  the  patient  being  unable  to  pronounce  the 
nasal  consonants  m  and  n,  and  the  voice  being  deficient  in  resonance; 
breathing  through  the  nose  is  prevented,  and  the  mouth  is  consequently 
kept  open;  there  is,  moreover,  a  feeling  of  obstruction  at  the  back  of  the 
throat,  with  a  copious  flow  of  mucus,  and  sometimes  slight  hemorrhage; 
the  patient  frequently  is  deaf,  and  often  suffers  from  otorrhoea  or  an- 
noying tinnitus.  The  growths  themselves  have  a  velvety  appearance, 
and  a  deep  red  or  sometimes  yellowish  hue.  The  diagnosis  WAy  be  made 
by  the  aid  of  rhinoscopy,  or  by  digital  examination.  The  treatment  con- 
sists in  cauterization  with  nitrate  of  silver,  or  in  excision;  this  may  be 
done  with  a  knife,  composed  of  a  ring-shaped  blade  with  a  slender  shaft, 
and  the  operation  should  be  followed  by  injections  of  saline  or  alkaline 
solutions. 

Polypi. — The  term  polypus  has  been  applied  to  a  variety  of  nasal 
tumors,  which  have  in  common  merel}'  their  locality  and  their  peduncu- 
lated character. 

1.  The  ordinary  Soft^  Mucous^  or  Gelatinous  Nasal  Polypus  belongs 
to  the  fibro-cellular  variety  of  tumor  {myxoma)^  and  may  spring  from 
any  part  of  the  nasal  cavity  except  the  septum,  though  its  more  usual 
point  of  origin  is  one  of  the  turbinated  bones;  occasionally  polypi  pro- 
ject into  the  nose  from  the  frontal  sinuses  or  antrum.  These  growths 
are  usually  multiple,  of  a  soft  semi-gelatinous  consistence,  and  of  a 
grayish-yellow  color  while  in  the  nasal  cavity,  becoming  shrivelled  and 
brown  when  they  protrude  externally.  They  produce  a  feeling  of  dis- 
tension, and  by  obstructing  the  nostril  impede  respiration,  alter  the  tone 
of  the  voice,  and  give  rise  to  a  disagreeable  habit  of  snuflSing;  all  the 
symptoms  are  aggravated  in  damp  weather.  As  the  polypi  grow,  they 
press  upon  and  displace  the  neighboring  bones,  producing  great  deform- 
ity, obstructing  the  nasal  duct  and  thus  causing  a  stillicidium  of  tears, 
and  eventually  leading  to  caries  of  the  turbinated  bones.  They  some- 
.  times  protrude  into  the  pharynx,  where  they  may  be  seen,  or  at  least  felt 
b}'  the  finger  introduced  behind  the  soft  palate. 

Treatment, — Nasal  polypi  have  occasionally  been  successAill}:  treated 
by  the  use  of  astringent  injections,  but  in  the  large  majority  of  cases  it 
is  better  to  resort  at  once  to  an  operation,  which  nlay  consist  in  avulsion, 
in  strangulation  with  the  ligature,  or  in  the  use  of  the  galvanic  cautery; 
before  attempting  removal  by  any  of  these  methods,  the  position  of ;  the 
pedicle  of  the  tumor  must  be  ascertained  by  exploration  with  a.p]x>be.' 

(1.)  Avulsion  is  effected  with  delicate  but  strong  forceps  made  for  the 
purpose,  with  serrated  blades  and  a  longitudinal  groove  so  as  to  afford  a 
firm  grasp.  The  patient  being  seated,  with  the  head  thrown  backwards, 
one  blade  of  the  forceps  is  introduced  on  either  side  of  the  neck  of  the 
tumor,  and  the  latter  is  then  torn  away  by  a  combined  process  of 
twisting  and  pulling.  The  hemorrhage,  though  free,  is  seldom  trouble- 
some. Several  polypi  usually  require  removal,  and  the  process  has 
generally  to  be  rei)eated  at  intervals.  Insufi^ation  of  powdered  alum  has 
been  recommended,  with  a  view  of  preventing  a  recurrence  of  the  disease. 

(2.)  Ligation  is  particularly  adapted  to  large  polypi  with  a  broad  base, 
or  to  such  as  project  into  the  pharynx  ;  the  ligature,  or,  which  Fergus- 
son  prefers,  a  loop  of  silver  wire,  is  passed  along  the  floor  of  the  nostril 
by  means  of  a  double  canula  (Fig.  37()))  nnd  slipped  around  the  tumor 
by  the  aid  of  the  finger  introduced  behind  the  soft  palate.  The  loop  being 
then  tightened,  the  mass  may  be  left  to  slough,  or  may  be  cut  throagh,a8 
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by  an  ecraseur.  Sometimes  the  polypus  may  be  thus  withdrawn  through 
the  nostril,  but  it  will  commonly  fall  backwards  into  the  throat — when  it 
should  be  instantly  removed  with  forceps,  lest  bj'  falling  on  the  glottis 
it  should  cause  suffocation. 

Fig.  876. 
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Ooocli*a  doable  cannla. 


(3.)  Certainly  the  neatest,  as  well  as  the  most  expeditious,  way  of  re- 
moving nasal  polypi,  however,  is  by  means  of  the  platinum  wire  loop 
ecraseur  and  galvanic  cautery.  The  loop  being  adjusted  around  the  base 
of,  the  growth,  is  heated  by  connecting  the  instrument  with  the  poles  of 
the  battery,  when  the  mass  is  severed  with  a  slight  hissing  noise:  the  ope- 
ration is  both  painless  and  bloodless.  In  some  rare  cases,  in  which  the 
growth  is  verj'^  large,  it  is  necessary,  in  order  to  expose  the  polypus  suffi- 
ciently for  the  application  of  any  means  of  removal,  to  lay  open  the  cavity 
of  the  nose,  by  an  incision  along  the  junction  of  the  ala  with  the  cheek. 

2.  The  Hard  or  Firm  Polypi  of  the  nose  belong  to  the  class  of  fibrous 
tumors;  they  usually  spring  fromH^W  superior  turbinated  bone,  or  poste- 
rior part  of  the  septum,  project*  intp;t he  pharynx,  and  occasionally  find 
their  way  into  the  antrum,  through  the  pterj'go-maxillary  fissure,  or  even 
into  the  orbit.  On  the  other  hand,  fibrous  or  fibro-nucleated  tumors, 
originating  in  the  antrum,  or  from  the  periosteum  at  the  base  of  the 
skull  {Naso-pharyngeal  Polypi)^  may  project  into  the  nostril,  and  be 
mistaken  for  intra-nasal  tumors.  Hence  it  may  be,  in  some  cases,  an 
extremely  difficult  matter  to  decide,  whether  a  particular  growth  should 
be  called  a  tumor  of  the  antrum,  a  nasal,  or  a  naso-pharyngeal  polypus. 
The  fibrous  polypus  is  usually  single,  very  vascular,  and  is  apt  by  dis-* 
placing  the  walls  of  the  nose  to  produce.'the  deformity  known  as  frog- 
face.  The  symptoms  are  pretty  much  thos6  of  the  soft  polypus,  but  the 
fibrous  growth  may  be  distinguished  by  its  consistence,  by  its  color  (a. 
deep  modena  red),  by  its  tendency  to  bleed,  and  by  its  not  possessing, 
hygrometric  properties. 

The  treatment  consists  in  avulsion  or  ligation^  if  the  tumor  be  so  small. 
as  to  render  these  operations  applicable,  or  in  excision.  In  order  to  ex- 
pose the  growth  sufficiently  to  render  its  complete  removal  possible,  the 
surgeon  may  lay  open  the  cavity  of  the  nose,  removing  with  cutting 
pliers  the  nasal  bone  and  the  ascending  process  of  the  superior  ma^ 
illary  ;  may  turn  down  the  nose  over  the  mouth  by  means  of  a  r|-shapea 
incision,  as  recommended  hy  Oilier,  the  bridge  of  the  nose  being  sawn 
through  in  the  line  of  the  external  cut ;  may  cut  through  the  hard  and. 
soft  palate,  as  advised  by  N^laton  ;  or  finally  may  resort  to  preliminary 
excision  of  the  upper  jaw.  Either  of  the  last-named  operations  may  be 
employed  in  cases  of  true  naso-phai^ngeal  polypus,  the  latter,  which 
appears  to  have  been  first  practised  by  Flaubert  in  1840,  being  proba- 
bly the  best  procedure.  The  operation  is  certainly  justifiable,  in  view 
of  the  hopeless  nature  of  the  affection  which  it  is  designed  to  remedy 
(these  cases,  according  to  N^laton,  always  proving  fatal,  either  by  hem- 
orrhage, or  by  the  obstruction  to  breathing  and  swallowing),  but  should 
BOt  be  too  lightly  undertaken,  as  it  may  prove  immediately  fatal  by 
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shock  and  profuse  bleeding,  or  may  cause  death  at  a  later  period  by 
pyusmia  or  consecutive  inflammation  of  the  brain. 

Oateit-pJaytic  Resection  of  the  Upper  Jaw — This  is  the  name  given  bv 
Langenbcck  to  an  operation  by  whicli  he  has  proposed  to  remove  tumors 
lying  behind  the  upper  maxilla,  without  the  extir])ation  of  that  bone. 
The  nocessar}'  incisions  being  made,  the  saw  is  applied  in  6ueh  a  way  as 
to  sever  the  connections  of  the  jaw  except  at.  its  nasal  side,  where  it  is 
left  attached ;  it  is  then  forcibly  turned  inwards,  to  be  replaced  after 
removal  of  the  growth  from  behind  it.  Cheever,  of  Boston,  has  modified 
this  operation  %  leaving  the  jaw  attached  by  its  palatal,  instead  of  its 
nasal  connections,  an<l  has  thus  operated  twice  successfully  on  the  same 
individual.  In  another  case,  the  same  surgeon  displaced  simultaneously 
both  upper  maxillary  bones  downwards,  to  facilitate  the  removal  of  a 
naso-i)haryngeal  polypus  occupying  a  median  position,  but  the  patient 
never  fairl}'  reacted  from  the  operation,  and  died  on  the  fifth  da}'. 

Malignant  Tumors  of  the  nostrils  usually  belong  to  the  Encepha- 
loid  or  EpitheUomatou8  varieties.  They  may  be  recognized  b^'  their 
rapid  growth ;  by  their  involving  the  neighboring  bones,  forming  an 
elastic  swelling ;  by  their  tendency  to  ulcerate  and  bleed ;  by  the  pain 
which  attends  their  ])rogress,  and  by  the  early  implication  of  the  neigh- 
boring lymphatic  glands.  In  most  cases,  palUatioe  treatment  onl}'  is 
justifiable — complete  extirpation  being  rarel}*  practicable,  while  a  partial 
removal  could  but  aggravate  the  disease.  If,  however,  the  nature  of  the 
tumor  be  recognized  at  a  very  early  period,  and  it  appear  that  the  growth 
actually  originates  in  the  nose,  and  does  not  (as  sometimes  happens) 
spring  from  the  sphenoid  or  ethmoid  cells,  or  even  from  within  the  sknll, 
excision  may  perhaps  be  attempted  by  the  following  method.  An  incision 
carried  from  the  inner  angle  of  the  ej'e  downwards,  alongside  of  the 
nose,  lays  open  the  nostril,  while  another  incision  across  the  cheek  forms 
a  flap  which  is  to  be  dissected  up.  The  superior  maxilla  is  divided  above 
its  alveolar  border,  with  saw  and  cutting  pliers,  a  second  section  passing 
from  the  outer  extremity  of  the  first  into  the  orbit;  the  nasal  process 
and  nasal  bone  are  then  similarly  severed,  when  a  considerable  part  of 
the  npiKjr  maxillary  may  be  removed ;  the  tumor  is  then  to  be  extirpated, 
bleeding  being  checked  by  the  use  of  the  actual  cautery,  and  by  stuflSng 
the  cavity  with  lint  soaked  in  Monsel's  solution,  or  in  the  muriated  tinc- 
ture of  iron. 

In  cases  not  admitting  of  any  attempt  at  excision,  trucheotomy  may 
sometimes  be  required  to  avert  death  from  suffocation. 

Rhinolites,  or  Nasal  Calculi^  are  sometimes  met  with  in  the  cavity 
of  the  nostril,  when  they  may  be  extracted  with  forceps,  etc.,  as  other 
foreign  bodies ;  or  they  ma}'  be  found  beneath  the  mucous  membrane, 
when  they  must  be  removed  b}'  careful  dissection.  The}'  consist  of 
phosphate  and  carbonate  of  lime,  with  magnesia  and  inspissated  mucus, 
and  are  usually  formed  around  a  nucleus  of  some  extraneous  substance. 

Diseases  of  the  Septum. — The  septum  nasi  may  be  the  seat  of 
hffimatoma  or  thrombus  (the  result  of  injury),  of  abscess,  or  of  cystic,  or 
cartilaginous  growths.  The  treatment  of  thrombus  in  this  situation, 
consists  in  the  adoption  of  measures  to  promote  absorption,  while,  on 
the  other  hand,  an  early  incision  is  indicated  in  case  of  abacesn*  Cystic 
tumors  ma}^  be  treated  by  cutting  away  a  portion  of  the  wall  and  apply- 
ing nitrate  of  silver,  while  the  cartilaginous  growths  reqnire  excision  by 
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the  use  of  the  knife  and  gouge.  If  perforation  of  the  septum  occur,  in 
any  of  these  affections,  a  plastic  operation  may  be  required  to  relieve 
the  consequent  deformity. 

Rhinoplasty. 

The  whole,  or  a  portion  merely,  of  the  nose  may  be  destroyed  by  injury, 
by  ulceration  with  or  without  caries  or  necrosis,  or  by  the  ravages  of 
lupus,  or  of  constitutional  syphilis.  Under  these  circumstances,  various 
rhinoplasHc  operations  ma}'  be  emploj^ed  to  relieve  the  deformity,  it 
being,  however,  an  invariable  rule,  that  no  operation  is  to  be  performed 
until  the  destructive  process  has  been  completely  and  permanently 
arrested. 

Operation  for  Partial  Restoration  of  Nose. — If  the  columna 
and  part  of  the  septum  only  be  destroyed,  a  new  columna  should  be 
fashioned  from  the  upper  lip,  by  making  incisions  on  either  side  of  the 
median  line,  so  as  to  detach  a  strip  of  tissue  about  four  lines  wide  and 
embracing  the  entire  thickness  of  the  lip ;  this  strip,  with  its  end  suita- 
bly pared,  is  then  turned  upwards,  and  attached  by  means  of  the  twisted 
suture  to  the  lower  surface  of  the  nasal  tip,  which  is  previously  fresh- 
ened for  the  purpose.  The  wound  of  the  lip  is  united  with  harelip  pins, 
a  few  narrow  strips  of  adhesive  plaster  serving  to  support  the  new 
columna  in  its  place  until  firm  union  has  occurred.  The  size  of  the 
newly-formed  nostrils  must  be  maintained  by  the  occasional  introduc- 
tion of  gutta-percha  or  silver  tubes.  • 

If  one  ala  of  the  nose  only  be  deficient,  the  surgeon  may,  if  the  loss 
of  tissue  be  but  slight,  take  a  fiap  from  the  upper  part  of  the  nose  itself, 
and,  freshening  the  edges  of  the  border  of  the  gap,  attach  the  trans- 
planted portion  b}'  a  few  points  of  suture.  Under  other  circumstances 
the  flap  may  be  taken  from  the  cheek,  or,  if  the  loss  of  substance  be  very 
considerable,  from  the  forehead ;  in  the  latter  case,  the  pedicle  of  the 
flap  must  be  twisted  upon  itself,  and,  to  prevent  its  sloughing,  a  groove 
may  be  cut  for  its  reception  on  the  dorsum  of  the  nose.  When  union 
of  the  transplanted  flap  is  complete,  the  pedicle  may  be  raised  and  cut 
away,  the  groove  being  then  closed  with  sutures. 

Fistulous  Openings  through  the  nasal  bones  occasionally  result  from 
necrosis  following  scarlet  fever,  etc.  Under  such  circumstances,  a  flap 
maj'  be  raised  from  the  cheek  or  forehead,  and  attached  by  sutures  to  the 
freshened  edges  of  the  gap. 

Operations  for  Restoration  of  the  Entire  Nose. — The  whole 
nose  may  be  restored  by  several  methods,  those  best  known  being  desig- 
nated respectively  as  the  Taliacotian  and  the  Indian  operation. 

1.  The  Taliacotian  Operation  (so  called  from  Taliacotius,  a  dis- 
tinguished Italian  surgeon  of  the  sixteenth  century)  consists  in  fashion- 
ing a  nose  from  the  fleshy  tissues  of  the  arm.^  A  flap  of  sufficient  size 
of  skin  and  areolar  tissue  is  first  marked  out,  and  partially  detached, 
being  left  in  this  condition  for  a  fortnight  to  become  vascular  and 
thickened  by  the  process  of  granulation ;  the  remains  of  the  original 
nose  are  then  pared,  and  the  flap  reduced  to  a  proper  shape  and 

'  It  is  scarcely  necessary  to  say  that  the  well-known  Hudibrastic  legend,  which 
represents  Taliacotius  as  making  noses  for  his  patients  from  the  gluteal  regions  of 
other  persons,  is  hfaeetia  merely,  without  any  foundation  in  fact. 
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attached  in  its  new  position  by  numerous  points  of  suture,  the  ami 
^beiJig  approximated  to  the  head,  and  fixed  by  a  complicated  system o 
bandages.  After  about  ten  da^'s,  when  union  maybe  supposed  to  be  1 
complete,  the  attaehmeut  of  the  flap  to  the  arm  is  severed,  and  any  I 
trimming  of  the  new  organ  which  may  l>e  necessary  effected,  l\ 
cohimna  is  fiubserinently  made  from  the  upj^er  lip.  This  process  ia  to' 
tedious  and  uusatisractory,  that  it  is  seldom  resorted  to  at  tiie  [treseat 
day.  It  has  been  modified  hy  Warren  and  others,  by  taking  the  dip 
from  the  forearm,  and  by  shorteniBg  the  time  during  which  tk  keid 
and  arm  are  fastened  together. 

2.   The  Indian  Method,  which  was  introduced  into  En^lanif 
Carpne,  in  1814,  is  that  whith  is  now  generally  preferred.     lu  iliisi 
cedure,  a  flap  is  taken  from  the  forehead  to  form  the  greater  par 
nose,  the  columna  being  siibse<:[ueiitiy  made  from  the  upper  lipj 
in  some  eases  it  is  possible  to  derive  the  columna  from  the  forehead  aS 
The  operation,  as  usually  performed,  may  be  divided  into  thi'ee  stagei^J 

(I,)  The /ir^/ w/ar/f  consists  in  the  formation  and  attachment  of  t 
frontal  Jlap,    A  piece  of  thin  gutta-percha  should  be  first  modelledl 

the    size   and   shape   of   the   ort 
Fig.  377.  which   it  is  desired   to   recousli 

and  then  should l)e  flattened  out 
laid  upon  the  forehead  so  as  tofom^ 
a  guide  for  the  incisions,  as  sb^tn 
in  Fig.  377.    As  the  flap— which  may 
be  taken   from   the  middle  or  fro© 
either  side  of  the  forehead— is 
to  shrink  aller  its  formation,  a 
gin  of  a  quarter  of  an  inch  shoi 
be  allowed  on  all  sides  of  the 
tern,  and   it  is  convenient  to  mii 
out  tlie  lines  in  which  It  is  desiifi 
to  cut,  wuth  the  tincture  of  iotti 
If  the  patient  have  a  rery  high  f< 
head,  the  central  portion  of  Uie 
may  be  prolonged  so  as  to  " 
columna,  but,  under  ordinary 
stances,  it  is  better  to  leave  thl? 
of  the  opemtion  until  a  sahseq' 
occasion.     In  raising  the  frontal  ll>Pi 
the  surgeon  should  cut  fairly  dota 
to  the  periosteum,  beginning  at  " 
root,  which  should  be  made  long, 
that  its  circulation  may  not  be  interfered  with  when  it  is  twisted. 
flap  should  embrace  all  the  solt  tissues  of  the  forehead  down  to  the 
osteum;  and,  indeed,  it  has  been  suggested  that  even  this  tissue  sin 
be  included,  in  hope  that  osseous  matter  would  be  developed  in 
structure  of  the  new  nose.     It  does  not  appear,  however,  that  such  ^ 
result  would  be  attended  by  any  particular  benefit,  while  the  reraoval 
the  periosteum  from  the  frontal  bone  exposes  that  part  to  the  risk 
necrosis.    The  flajj,  having  been  raised,  is  laid  back  upon  a  piece  of 
lint,  while  the  stump  of  the  nose  is  pared  and  made  ready  for  its  rei 
tion.     The  integument  should  be  dissected  up  in  such  a  way  as  to  ft>i 
a  groove  for  the  reception  of  the  frontal  flap,  the  edges  of  which  »hoi 
themselves  be  shaved  ao  as  to  furnish  two  raw  surfaces.  All  hemorrl 
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Tongae  and  grooTe  tatare. 


having  been  checked  (if  possible,  without  the  use  of  ligatures),  the  flap 
is  to  be  twisted  upon  its  root  and  adjusted,  being  held  in  place  by  means 
of  the  interrupted  suture,  or,  which  is 
better,  the  'Hongue  and  groove  suture" 
employed  by  Prof.  Pancoast,  of  this  city, 
the  mechanism  of  which  can  be  readily  un- 
derstood from  the  annexed  diagram.  The 
flap  should  be  supported  by  gently  intro- 
ducing beneath  it  a  plug  of  oiled  lint,  or, 
if  the  columna  have  been  made  at  the  same 
time,  two  small  plugs,  one  corresponding 
to  each  nostril.  The  extent  of  raw  surface 
left  upon  the  forehead  may  be  diminished 
by  the  use  of  harelip  pins.  The  'patient  is  then  put  to  bed  in  a  warm 
room,  with  a  fold  of  oiled  lint  over  the  part  to  preserve  its  temperature. 
The  dressings  should  not  be  disturbed  for  several  days,  when  it  will 
usually  be  necessary  to  renew  the  plug,  the  sutures  being  allowed  to 
remain  until  union  has  occurred. 

(2.)  The  second  stage  of  the  operation  consists  in  the  formation  of  a 
columna,  if  this  has  not  already  been  done  in  the  previous  part  of  the 
proceeding.  The  columna  may  be  formed  from  the  upper  lip  in  the  way 
directed  at  page  693. 

(3.)  The  third  and  last  stage  consists  in  the  separation  of  the  root  of 
the  frontal  flap,  which  may  be  done  after  an  interval  of  about  a  month. 
A  narrow  bistoury  being  introduced  beneath  the  twisted  pedible,  is  made 
to  cut  \ipwards,  a  wedge-shaped  portion  being  removed,  so  as  to  make  a 
smooth  bridge  to  the  nose ;  or,  as  recommended  by  Fergusson,  the  root 
of  the  newly-formed  nose  may  itself  be  cut  into  a  wedge  and  laid  into 
an  incision  made  for  it  in  the  forehead. 

The  size  of  the  nostrils  must  be  maintained  by  the  patient's  wearing, 
for  some  months  after  the  operation,  tubes  of  gutta-percha  or  silver. 
Rhinoplasty  is  usually  a  very  successful  procedure,  though  failure  may 
ensue  from  sloughing  of  the  flaps,  or  from  a  recurrence  of  the  disease 
which  caused  the  original  deformity.  Hemorrhage  on  the  ninth  day 
occurred  in  one  of  Listen's  cases,  and  death  even  has  followed  the  pro- 
cedure, in  the  hands  of  so  distinguished  an  operator  as  Diefl^enbach. 

3.  Syxne's  Method. — The  late  Prof.  Syrae,  of  Edinburgh,  devised 
an  ingenious  operation  for  the  restoration  of  the  nose,  taking  flaps  of 
skin  from  the  cheeks,  as  shown  in 

the  diagram,  uniting  them  in  the  Fig.  379. 

middle  by  sutures,  and  fixing  their 
outer  edges  to  raw  surfaces  pre- 
viously prepared  at  a  suitable  dis- 
tance from  the  nostrils. 


4.  Wood's  Method.— Mr.  John 
Wood  has  restored  the  nose  by 
taking  lateral  flaps  from  the  cheeks, 
and  uniting  them  over  an  inverted 
flap,  derived  from  the  upper  lip 
and  elongated  by  splitting  its  mu- 
cous from  its  cutaneous  surface, 
from  the  root  of  the  flap  to,  but 
not  through,  its  free  border. 


Diagram  uf  Sjrine's  rhinoplaslie  operatioa. 
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Operation  fbr  Depressed  Nose. — The  nose  may  be  flat  and  snnken 
fk'om  disease  of  its  bones  and  cartilages,  without  external  ulceration. 
Fergusson,  modifying  a  proceeding  of  Dieflenbach's,  remedied  a  de- 
formity of  this  kind  by  separating  the  soft  parts  from  the  snbjaoeot 
bones  with  a  narrow  knife,  introduced  within  the  nostril,  and  then 
bringing  the  whole  organ  forward  by  passing  long  steel-pointed  silver 
needles  across  from  cheek  to  cheek,  and  twisting  them  over  a  piece  of 
perforated  sole-leather.  A  columna  was  subsequently  formed  in  the 
way  already  described. 

Diseases  of  the  Frontal  Sinuses. 

Distension  of  the  Frontal  Sinuses  from  an  accumulation  of  the  natural 
secretion  of  the  part  has  already  been  referred  to  (see  p.  676).  These 
cavities  may  also  be  the  seat  of  Abscess^  or  may  give  origin  to  Polypi, 
which  subsequently  descend  into  the  nostrils.  In  either  case  the  appli- 
cation of  a  trephine  to  the  anterior  wall  of  the  sinus  may  be  required. 

Diseases  of  the  Cheeks. 

The  cheeks  may  be  the  seat  of  Encysted  Tumors,  of  Epitheliomataus  or 
Cancerous  Growths,  of  Rodent  Ulcer,  Lupus,  Warts,  Moles,  ^Ic.  Encysted 
tumors  may  be  removed  by  careful  dissection,  the  operation  being  done 
from  within  the  mouth  if  the  cyst  be  nearer  the  mucous  membrane  than 
the  skin.  Cancer  or  epithelioma,  occurring  in  this  situation,  if  recog- 
nized at  a  very  early  period,  might  possibly  admit  of  removal  by  ex- 
cision ;  operative  interference  is,  however,  rarely  justifiable  in  these  cases, 
and  would  be  positively  contra-indicated  by  the  existence  of  glandular 
implication.  The  treatment  of  rodent  ulcer  and  lupus  has  already  been 
considered  (pp.  498,  499). 

If  it  be  thought  desirable  to  remove  a  wart  or  mole  of  doubtfal 
nature  from  the  face,  this  may  be  conveniently  done  by  excision, 

the  ensuing  gap  being  closed, 
Fig.  880.  as  advised  by  Stokes,  of  Dub- 

lin, by  what  is  known  as 
Burow^s  operation.  A  triangle 
of  skin  embracing  the  growth 
having  been  dissected  off,  the 
base  of  the  triangle  is  ex- 
tended to  three  times  its 
length,  and  a  similar  triangle 
denuded  in  a  reversed  posi- 
tion, as  shown  in  the  diagram. 
Two  flaps  (a  be  and  d ef)  are 
thus  marked  out,  which  are  to 
be  dissected  up  and  slid  in  op- 
posite directions,  the  edges 

Dlaram  of  BuroWg  plastic  operation;  the  triangle.  ^^  ^^^  ^^^^^  COming  resdilj 
arffeand  e/carediwectedoff,  the  flaps  aftc  and  a*?/ Ioo»-  j       t  •      *.  • 

ened,  and  the  line,  a  d-a&  and  e/-c/  brought  together.      tOgCtbcr,  and  a  Uuear  ClCatriX 

resulting. 

Salivary  Fistula  usually  results  from  accidental  injury,  but  may 
occur  as  a  consequence  of  operations  on  the  cheeks,  of  the  opening  of 
abscesses,  etc.    For  the  treatment  of  this  affection,  see  page  341. 
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Diseases  of  the  Lips. 

Contraction,  or  even  Closure,  of  the  Buocal  Orifice  is  occa- 
sionally met  with  as  a  congenital  affection,  or  may  result  from  the  cica- 
trization of  a  bum,  etc.  The  deformity  may  be  remedied  by  a  plastic 
operation,  the  details  of  such  a  procedure  varying,  of  course,  with  each 
particular  case.  As  a  rule,  the  skin  and  mucous  membrane  should  be 
separately  divided,  in  the  direction  in  which  it  is  meant  to  enlarge  the 
mouth,  the  cut  surfaces  being  then  pared  and  the  mucous  membrane 
everted,  so  as  to  form  a  new  prolabium. 

Hypertrophy  of  the  Lips  may  depend  upon  the  existence  of  the 
scrofulous  diathesis,  or  may  be  caused  by  the  irritation  produced  by 
fissures  or  ulcers.  In  some  rare  cases,  hj'pertrophy  exists  without  any 
apparent  cause,  and  under  such  circumstances  the  surgeon  ma}'  be  called 
upon  to  retrench  the  pouting  lips,  which,  however  charming  in  poetry, 
may,  in  real  life,  by  the  resulting  deformity,  occasion  their  owners  no 
little  annoyance.  The  operation  consists  in  making  two  transverse  in- 
cisions, so  as  to  remove  a  suflScient  slip  from  the  thickness  of  the  part, 
and  then  approximating  the  edges  with  delicate  sutures.  A  similar 
operation  may  be  employed  to  relieve  the  deformity  known  as  double  lip. 

Tumors  of  the  Lips. —  Cystic  tumors  should  be  removed  by  careful 
dissection,  mere  excision  of  a  part  of  the  cyst  wall  not  being  sufficient 
in  this  locality. 

Erectile  or  vascular  tumors  of  the  lip  may  be  treated  by  the  applica- 
tion of  caustic,  by  ligation,  or  by  excision,  according  to  the  size  of  the 
growth  and  other  circumstances  of  the  case  (see  pages  520-522). 

Epithelioma. — The  Imver  lip  is  the  favorite  seat  of  epithelioma, 
though  the  disease  occasionally  attacks  the  upper  lip.  Epithelioma 
(which  in  this  situation  constitutes  the  affection  commonly  known  as 
cancer  of  the  lip)  may  begin  either  as  a  wart,  or  as  an  indurated  fissure. 
It  is  much  commoner  in  men  than  in  women,  rarely  occurs  before  fifty 
years  of  age,  and  appears  in  many  instances  to  be  predisposed  to  by  the 
use  of  a  short  pipe.  This  affection  is  to  be  diagnosticated  from  rodent 
ulcer,  lupus,  and  labial  chancre.  Rodent  ulcer  is  as  rare  in  the  lower 
as  epithelioma  is  in  the  upper  lip,  while  chancre  may  be  distinguished  by 
the  early  implication  of  the  neighboring  lymphatic  glands,  and  by  the 
effect  of  antisyphilitic  treatment,  which  should  always  be  tried  in  a 
doubtful  case.  The  diagnosis  of  epithelioma  from  lupus  may  occasionally 
be  very  difficult,  and  indeed  a  lupous  ulcer  may  sometimes  become  the 
seat  of  a  true  epitheliomatous  formation.  Lupus  is,  however,  essen- 
tially a  local  disease,  and  does  not  involve  the  neighboring  glands.  The 
prognosis  of  epithelioma  in  this  situation,  if  left  to  itself,  is  extremely 
unfavorable,  death  eventually  ensuing  from  pain  and  exhaustion,  or,  if 
the  disease  extend  to  the  neck,  perhaps  from  hemorrhage.  On  the  other 
band,  if  submitted  to  early  and  thorough  extirpation,  the  chances  of 
permanent  recovery  are  more  favorable  than  in  almost  any  other  case  of 
malignant  disease. 

The  treatment  consists  in  free  excision  with  the  knife,  which  is  in 
almost  all  cases  preferable  to  the  application  of  caustics.  As  in  some 
instances  an  ordinary  ulcer  ma}'  be  so  irritated  by  the  presence  of  a 
broken  tooth,  or  by  the  accumulation  of  tartar,  as  to  assume  an  eplthe- 
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liomatous  appearance,  any  such  sources  of  irritation  should  k  first 
removed,  when,  if  non-malignant,  the  ulcer  will  quickly  heal  under  si  mple 
applications.  Glaudular  implication  does  not  necessarily  forlml  the 
excision  of  an  epithelioma,  provided  that  the  affected  glands  are  so  at- 
uated  as  to  render  their  own  removal  possible. 

The  operation  must  be  modified  according  to  the  exigencies  of  e»ek 
individual  case:  iu  most  instances  a  simple  V-shaped  incision  lilH* 
Bufflcient,  an  assistant  compressing  the  lip  and  thus  restrauiiug  tlu 

bleeding,    while    the    surgeoa 
Fig.  381.  transfixes  the  part  from  within, 

and  cuts  from  below  up^nis 
taking  care  to  remove  witb  \k 
diseased  part  a  wide  margiudf 
healthy  tissue  \  the  cut  sarfwes 
are  tlien  brought  together  with 
harelip  pins,  one  of  which serrtf 
to  acupress  the  labial  ftrtcrr, 
while  the  accurate  adjusttDCfltof 
the  prolabium  is  secured  by  iW 
in  I  rod  action  of  a  delicate  mcUJ' 
lie  suture.  If  a  considerable €i- 
tent  of  the  margin  of  theKpl< 
involved,  it  may  be  l>etter  sioiply 
to  shave  off  the  diseased  puflioti, 
the  mucous  membrane  \^H 
then  brought  forwards  as  S'^' 
vised  by  Serres,  and  stitdi&dW 
the  skin,  so  as  to  form  ft  «* 
prolabium.  The  result  of  8w!i 
an  operation  is  shown  in  ^^ 
annexed  wood-cut,  from  i^ 
photograph  of  a  patient  lately  under  my  care  in  the  Episcopal  HospiUL 
When  a  largo  portion  of  the  lip  has  been  removed,  it  may  be  necessirj 
to  close  the  gap  by  means  of  a  cheilchplaMic  operation.  In  all  c*9f*» 
advantage  may  be  obtaiJied  by  freely  dissecting  the  lip  from  its  vSXv^ 
xnents  to  the  jaw. 

Cheiloplasty. — Various  operations  for  restoration  of  the  hu^r  lip 
hnvQ  beeu  practised,  the  most  generally  applicable  beiug,  probabljritb')'^ 


FornvAUoo  of  pr  Serrea'i  method 

m  p«U«lit  U  lli«  Bpivoopni  Hotpltii.1.) 


(From 


Fig.  382. 


Fig.  388. 


Serrei'«  ch«Uoptutle  operatioa,  iiiodifi«d  bjr  ErlcliMn. 


recoTOinended  byMalgaigne,  Serres,  Mil tter,  Buchanan,  and  Syme,  Tb* 

operation  practised  by  Gliopart,  consisted  in  the  dissection  of  a  quidrv 
lateral  flap  from  beneath  the  chin,  as  far  as  the  position  of  the  Ity^^^* 
boucj  this  flap  being  then  brought  forward  and  attached  in  the  norowl 
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ion  of  the  lip,  while  the  head  was  flexed  on  the  chest  to  prevent 

i  Malgaigne^s,  and  in  Serres*s  operation  (Figs.  382, 383),  as  in  the  old 
ian  method,  the  tissues  of  the  cheek  are  utilized  in  forming  the  n^w 
jrhile  \n  M litter's  and  Buchanan *s  methods,  the  flaps  arc  derived  from 
The  diseased  mass  is  first  excised  by  an  elliptical  cut^  from  the 
f  which*  two  incisions  are  carried  downwards  and  outwards,  the 


Fig.  3815. 


CbeUoplMtj  bj  BaehAQfto't  method. 

»<>rThe  flaps  being  completed  bj  two  more  incisions,  parallel  and 
ondtng  to  the  branches  of  the  first.  These  flaps  are  then  raised 
jht  together  in  the  median  line  by  means  of  the  twisted  suture, 
method  differs  from  the  above  in  that  the  diseased  structure 
noved  by  means  of  a  V-shaped  incision,  passing  from  the  angles  of 
iontli  to  the  apex  of  the  chin,  the  flaps  to  supply  the  gap  being  taken 

below  the  rim  us  of  the 
ind  curved  at  their  lower  Fig,  886. 

,8o  that  by  a  little  etretch- 
Ibe  whole  wound  may  be 
fctely  closed  with  sutures, 
,  union    by   adhesion    thus 
ued.   In  both  methods,  the 
prol allium    is  formed   by 
Ts    plan   of   uniting   the 
\  and  cutaneous  edges  of 
lal  wound  of  excision- 
It  of  Syme's  method 
In  the  annexed  iltus- 
7n  from  a  patient  of  mine 
Episcopal  Hospital, 
itoratiun  nf  a  portion  of 
Up  and  of  Ihe  an  file 
l.liotiM  may  be  occasion- 
rroquired    to   remedy   the 
active  efl^ect  of  Inpua.    In 
of  this    kind  at    the 
il  Hospital,  I  made  a 
^-ahaped  incision,  as  seen 
m,A  BCD,  when,  by 

lie  cheek  transversely  in  the  line  B  E,  enough  tissue  was 
'  forward^  aa  in  Serres^s  operation,  to  close  the  gap  in  the  Up,  a 


BviuU  of  chekloplBitie  operation  bf  SfVf't  IMtboJ. 
(From  A  pftUeol  In  the  ^Ueop^  Uovptul.) 


Uf>.  \fr  Pollia,  of  Dublin,  modified  this  proowlore  by  leaving  a  space 
<■  incisions,  as  in  Teale's  operation  (Fig,  15<J),  bavins  fownd 
ifir,  on  which  the  new  Up  wm  elevated,  gave  better  support  if 
and  not  angular. 
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new  prolabhim   above  and  helow  being  formed   by  stitching  togethlf  I 
tbe  skin  and  mucous  membraJie*     The  result  is  shown  in  Fig*  388* 


Fig.  387. 


Fig:.  888. 


DiagTftm  of  operstlon  for  rettonUoD  of  Uif 
uppvr  lip  and  «ogla  of  Ibe  moath. 


R(»«iilt  orop«mtioB  for  r««!(«rfttl9i  «f  iWippir 

Up  Mad  ftoglaofttiftniKilh.   (From  tpilitiililli 
£pt«capftl  Hospital.) 


Harelip. — Tbis  term  is  used  to  signify  a  congenital  deformitTt 
sisting  of  one  or  more  fissures  in  the  upj^r  lip,  resulting  from  an  an 
of  development.  The  fissure  iu  harelip  does  not  occupy  tbe  laetJIi 
line,  as  in  the  lip  of  the  animal  which  has  given  tbe  disease  its i 
but  corresponds  to  the  line  of  junction  between  the  intertnaxill*fj«fl^ , 
superior  maxillary  bones,  tbis  line  of  junction  being  itself  often  deflcirt 
When  one  side  only  is  involved,  the  harelip  is  said  to  be  stitgk:\ 
double  harelip  the  intermaxillary  portion  is  often  displaced  forw* 
and  may  even  be  attached  to  the  base  of  the  nose^  giving  a  pecuill 
snout-like  appearance.  In  these  cases  one  or  both  fissures  may  exifw 
into  the  nostril,  and  tbe  affection  is  not  unfrequently  complicated  will 
cleft  palate. 

Age  for  Operation, — As  the  deformity  of  harelip  can  only  be  ren 
by  operative  interference,  the  age  at  which  this  should  be  attcmpif<]^ 
comes  an  important  matter  for  consideration.   Some  surgeons  havcdcprt 
cated  early  operations,  and  have  even  advised  that  all  treatment  »!k^dM 
be  postponed  until  adult  life ;  while  others,  g^^^g  to  t he  0p]>o5tte « 
have  operated  within  a  tew  hours  of  birth.    Although  it  is  laifK 
give  any  positive  rule  upon  this  subject,  it  may  bo  said,  in  gene 
that  fj'om  six  weeks  to  three  months  after  birth  is,  in  most  ini 
the  period   during  whicli  this  operation  should   be  by  prefer 
formed.     If,  however,  the  deformity  interfere  with  tbe  i 
child,  by  preventing  sueklitig,  or  by  allowing  regurgitation  of  fooflJ 
surgeon  should  not  hesitate  to  operate  at  a  much  earlier  period,  TJj 
popular  opinion  that  operations  in  infants  are  apt  to  be  follo\retl " 
convifhions^  though  sanctioned  by  the  authority  of  Sir  Astley  Cortp* 
is,  according  to  Butcher  and  Fergusson,  incorrect;  shack  was,  ho«e^^< 
the  cause  of  death  in  two  cases  of  harelip  operated  on  by  tbe  last-nJiDiri 
surgeon. 
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Operation, — The  operation  for  harelip  consists  essentially  in  paring 
the  edges  of  the  Assure,  approximating  the  cat  surfaces,  and  adopting 
means  to  prevent  tension  during  the  process  of  healing.  Ether  or  chloro- 
form may  be  properly  used  if  the  patient  be  beyond  the  period  of  early 
infancy,  but  in  children  less  than  three  or  four  months  old,  it  is,  I  think, 
better,  on  the  whole,  to  dispense  with  any  anaesthetic.  The  child  should 
be  firmly  wrapped  in  a  sheet  and  held  by  an  assistant,  the  surgeon 
sitting  behind  the  patient,  and  fixing  its  head  between  his  knees.  The 
lip  should  be  first  freely  separated  from  the  upper  jaw  by  dividing  the 
frsenum  and  any  membranous  adhesions ;  an  assistant  tiien  grasps  the 
lip  so  as  to  control  the  labial  artery,  while  the  surgeon,  seizing  with 
toothed  forceps  the  extremity  of  one  side  of  the  fissure,  transfixes  the 
part,  near  the  summit  of  the  gap,  with  a  small  straight  bistoury,  and 
cuts  downwards  in  a  slightly  curvilinear  direction,  concave  inwards,  so 
as  to  insure  sufficient  length  to  the  cicatrix  when  the  parts  are  brought 

together.  The  opposite  side  of  the  fissure  is 
Fig.  389.  then  pared  in  a  similar  manner,  the  incisions 

being  evenly  united  above  the  summit  of  the 

Fig.  390. 


Op«ratton  for  harelip.  Right 
aide  of  lip  drawn  down  b/ 
apiiof-hoolc  forceps ;  long,  nar- 
row knife  entered  at  angle; 
dotted  line  ehowa  direction  of 
laelalon. 


Cheeic  compresaor. 


gap,  and  extending  far  enough  outwards  to  cut  away  the  rounded  edges 
of  the  prolabium  at  the  base  of  the  fissure.  The  cut  surfaces  are  tlien 
accurately  adjusted  and  held  together  with  two  or  more  harelip  pins, 
the  lowest  of  which  is  made  to  acupress  the  cut  labial  artery  on  either 
side.  These  pins  should  enter  and  leave  the  tissues  at  least  a  quarter 
of  an  inch  from  the  lines  of  incision,  and  should  embrace  the  whole 
thickness  of  the  lip  except  its  mucous  lining.  The  more  accurate 
adjustment  of  the  prolabium  may  be  effected  by  inserting  a  single  inter- 
rupted suture  through  the  mucous  membrane,  just  behind  the  edge  of 
the  lip.  In  applying  the  twisted  suture  over  the  harelip  pins,  a  sepa- 
rate thread  or  wire  should  be  employed  for  each  ;  the  points  of  the  pins 
being  cut  off*,  a  strip  of  adhesive  plaster  is  placed  beneath  them  to  pro- 
tect the  skin,  and  the  dressing  completed  by  supporting  the  tissues  on 
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MAlgKigoe'A  ot>ertttioD,    The  iJot- 
tcd  Ubm  lAArlc  ihe  fliiure. 


cither  side  by  the  use  of  gauze  and  collodion.   Tension  may  be  still furlWJ 
lessened  by  the  use  of  Dewar^s  or  Ilainsby's  cbeek  compressor  (Fig.390)j 
or,  in  the  absence  of  such  an  apparatus,  bj*  simply*  applying  a  lougsin 
of  adhesive  plaster  across  the  wound  and  aronn*l  the  bend,  as  reconh " 
mended  by  Coote.     The  pins  and  interrupted  suture  may  comraonly It 
removed  on  the  third  or  fourth  day,  but  the  parts  should  be  supp< 
with  adhesive  plaster  for  at  least  a  week  or  ten  days  longer. 

The  above  description  will  suffice  for  what  may  be  eonsiderctl  tl^ 
eimplest  form  of  operation  in  a  typical  case  of  single  harelip.    Vm 

modifications  are  required  under  diffej 
cumstances;  thus,  if,  as  often  happ 
sides  of  the  fissure  be  of  different  len^ 
the  red  edge  pared  from  the  shorter  side  n 
be  left  attached  at  its  base  to  the  lower  bord 
of  the  lip,  and  fastened  to  the  preriooi^'^ 
sloped  border  on  the  other  side,  as  ndTkd 
by  Holmes  j  or  a  flap  may  be  taken  from  I' 
longer,  and  attached  to  the  base  of  the  «li(« 
side,  as  recommended  by  Giraldes.  Toe 
viate  the  notch,  which  is  apt  to  be  leftatti 
lower  border  of  the  cicatrix,  Malgaigne'jplii 
may  be  followed,  the  incisions  being  made  as  shown  in  the  awicJ 
cut,  or  Nclatou^s  method  may  be  adopted;  this  consists  in  stirrotuiiltd 
the  fissure  with  an  inverted  /\ -shaped  cut,  and  bringing  down  tliefi 
which  is  left  attached  at  both  sides,  so  as  to  convert  the  wound  intoo 

of  a  diamond  ()  form.     Many  other  ver}'  ingenious  operations  hareb 
devised  by  Collis,  Stokes,  and  other  surgeons,  but,  while  more  < 
cated  than  those  in  common  use,  have  not,  so  far  as  I  am  a? 
proved  to  possess  any  practical  superiority.     Butcher  and  other 
with  scissors,  instead  of  the  knife,  while  the  use  of  harelip  pins  Li?* 
abandoned  by  Mr.  Krichsen,  in  favor  of  the  simple  interrupted  sfltuJ 
as  was  likewise  done  by  the  late  Mr,  Collis;  tlie  latter  surgeon' 
horsehair  as  a  materi^^l  for  his  sutures,  while  the  former  gives  ibef 
ferencc  to  fine  silver  wire. 

Doitblc  Harelip. — The  treatment  of  double  harelip  is  conducted  ( 
the  same  principles  as  that  of  the  simpler  form  of  the  affection,  1 

fissures  being  pared,  and  pins  inserted  wl 
to  transfix  the  middle  flap,  and  close  1 
gaps  at  once;  Coote,  however,  advises  tW 
the  fissures  should  be  operated  upenors" 
ferent  occasions.     In  some  instance? JM 
better  to  cut  away  the  median  portion, <»r ft 
carry  it  upwards  and  backwards,  so  as  ^* 
increase  the  length  of  the  columna  oft^ 
nose.     The  chief  difficult}^  in  cases  of  tloiiW^ 
harelip  is  in  the  management  of  the  inW 
maxillary  bone,  if,  as  often  happens,  tlji*« 
tcr feres  with  the  operation  by  it**  anlerf 
projection.      If  very  small,  the  inter 
lary  bone  may  be  cut  away,  but  it  is  usui 
better  to  fracture  its  base,  and  bend  it  1 
wards  into  its  proper  position,  with  bit 
forceps  covered  w^ith  vulcanized  Indtaf 
bor;  this  proceeding  may  be  sometimes  facilitated  by  dividing  tlicatt* 
meul  of  the  projecting  bone  to  the  septum  with  cutting  (ovwu 


Fig.  802. 


/ 


'9«i1»l«  harallp;    prajecllDg  later 
iBftxUJATX  P^rttoa. 
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advised  by  Blandin  and  others,  or  by  grooving  its  base  with  ingenious 
forceps  devised  for  the  purpose  by  Butcher,  of  Dublin  ;  in  case  the  inter- 
maxillary portion  should  be  found  too  large  for  the  gap  which  it  is 
meant  to  fill,  its  sides  may  be  cut  away  with  forceps,  when  the  edges  of 
the  superior  maxillary  bones  should  be  similarly  freshened  at  the  same 
time.  In  making  these  bone-sections,  particularly  in  dividing  the  attach- 
ment of  the  projecting  intermaxillary  bone  to  the  nasal  septum,  there  is 
often  free  hemorrhage,  which  may  require  the  use  of  the  actual  cautery; 
hence,  in  a  case  of  this  kind,  chloroform  should  be  used  as  an  anaesthetic 
in  preference  to  ether. 

Primary  union  is  usually  obtained  without  diflflculty  in  cases  of  hare- 
lip operation,  but  if  it  should  fail  (which  may  happen  from  too  early 
withdrawal  of  the  pins,  or  from  a  depressed  state  of  health  in  the  pa- 
tient), the  surgeon  should  not  despair,  but  should  re-approximate  the 
parts,  in  hope  that  union  of  the  granulating  surfaces  will  occur;  in  this 
way  I  have  obtained  a  much  more  satisfactory  result  than  might  at  first 
have  been  anticipated.  If  it  be  necessary  to  repeat  the  entire  operation, 
an  interval  of  at  least  a  month  should  be  allowed  to  elapse,  in  order  that 
the  parts  may  have  time  to  return  to  a  healthy  condition. 

After  the  operation  for  harelip,  the  child,  if  an  infant,  may  be  allowed 
immediately  to  take  the  breast,  the  action  of  sucking  tending  rather  to 
keep  the  parts  together  than  to  separate 
them ;  if  already  weaned,  abundant  nutri-  Fig.  893. 

ment  in  a  fluid  form  should  be  sup^ied,  and 
may  be  most  conveniently  administered  with 
a  spoon. 

For  further  information  with  regard  to 
the  treatment  of  harelip,  the  reader  is  re- 
spectfully invited  to  refer  to  the  chapter  on 
this  subject  in  Mr.  Holmes's  well-known 
work  on  the  Surgical  Treatment  of  Chil- 
dren's Diseases,  where  will  be  found  an  ex- 
cellent account  of  the  more  complicated 
forms  of  the  affection,  and  of  the  special 
operations  required  for  each. 

Macroatoma,  or  congenital  flcutare  at 
_  ,.    _  __,  -  ^.       -  ,,      ,        the  angle  of  the  moath.    (From  a  pa- 

Ck>ngenital  Fissure  of  the  lower  lip  is      ti^nt  under  Dr.  Harlaa'.  c»re,  at  the 

occasionally  met  with,  as  is  the  same  de-    cMidren'a  Hospiui.) 
formity  at  the  angle  of  the  mouthy  where  it 

constitutes  the  affection  known  as  Macrostoma ;  these  rare  conditions 
require  to  be  treated  on  precisely  the  same  principles  as  those  which 
have  been  laid  down  for  the  management  of  ordinary  harelip. 

Diseases  of  the  Neck. 

Bronohooele  or  Goitre  is  a  hypertrophied  state  of  the  thyroid 
gland,  and  may  exist  as  an  independent  condition,  or  in  connection  with 
anaemia  and  protrusion  of  the  eyeballs,  as  in  the  affection  known  as 
Graves^s  or  Basedow^s  disease  (Exophthalmic  Goitre).  Other  varieties 
are  recognized  by  systematic  writers,  such  as  the  Cystic  Bronchocele^  in 
which  cysts  are  developed  in  the  structure  of  the  thyroid,  with  or  with- 
out hypertrophy  of  the  gland  tissue  itself,  and  the  Pulsating  Bronchocele 
(an  affection  which  maj'  be  mistaken  for  carotid  aneurism),  in  which  the 
tumor  has  a  distinct  expanding  pulsation,  synchronous  with  the  cardiac 
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Fig.  394.  systole,  and  evidently  depending  upon  the  intrinsic 

vascularity  of  the  growth  itself. 

Bronchocele  appears  as  a  soft,  fluctuating,  indo- 
lent tumor,  occupying  the  situation  of  the  thyroid 
gland,  of  which  either  lobe,  or  the  isthmus,  may  be 
alone  or  chiefly  involved,  though  in  other  cases  the 
whole  gland  is  equally  implicated.  The  causes  of 
bronchocele  are  somewhat  obscure ;  it  prevails  in 
certain  localities,  as  in  the  Tj'rol  and  some  parts  of 
England,  as  an  endemic  affection,  but  is  occasion- 
ally met  with  sjyoradically  m  all  parts  of  the  world, 
and  as  an  acute  affection  has  even  been  observed  as 
an  epidemic.  In  many  instances,  the  prevalencs 
Bronchocele.  ^^  ^*^^  dlseasc  appears  to  be  traceable  to  the  ose 

of  melted  snow  or  of  water  impregnated  with  cer- 
tain saline  constituents,  for  drinking  purposes;  but  in  other  cases  no 
such  cause  can  be  assigned.  The  use  of  a  tightly-fitting  military  stock, 
or  other  source  of  constriction  about  the  neck,  appears  sometimes  to 
have  been  an  exciting  cause  of  the  affection. 

When  of  moderate  size,  bronchocele  gives  rise  to  no  particular  incon- 
venience, except  by  the  deformity  produced,  and  by  a  certain  amount  of 
dyspnoea  when  stooping,  with  occasional  pain  in  the  head.  In  its  more 
aggravated  conditions,  however,  it  may  cause  serious  if  not  fatal  int€^ 
ference  with  the  functions  of  respiration  and  deglutition,  cerebral  con- 
gestion, organic  disease  of  the  air-passages,  etc 

Treatment, — The  treatment  of  goitre  is  not  very  satisfactory;  the 
remedy  which  has  acquired  most  reputation  in  this  affection  is  iodine^ 
which  may  be  given  in  the  form  of  the  Liq.  iodin.  compositus,  of  the  U.S. 
Pharmacopa'ia,  and  should  be  continuously  administered  for  a  oonside^ 
able  time.  Iodine  may  also  be  used  externally,  in  the  form  of  the 
Ung.  pUimbi  iodid.,  or  the  iodide  of  cadmium  incorporated  with  simple 
cerate  OJ-3J),  or,  which  is  particularly  recommended  by  Moaat,  the 
biniodide  of  mercury  ointment  (gr.  xvj-3j).  Pressure  sometimes  forms 
a  valuable  adjunct  to  iodine  inunction,  but  care  must  be  taken  not  to 
irritate  the  skin,  lest  the  disease  should  be  thereby  aggravated.  Change 
of  residence  would  naturally  be  recommended  in  any  case  in  which  the 
affection  appeared  to  be  due  to  climatic  or  other  hygienic  influences. 
Various  Operative  Measures  have  been  employed  in  the  treatment  of 
bronchocele,  each  having  been  occasionally  successful,  but  more  often 
resulting  in  failure,  if  not  even  more  disastrously.  Iodine  injection  and 
the  formation  of  a  seton  are  probably  the  safest  of  these  measures,  bat 
could  only  l>e  expected  to  succeed  in  cases  in  which  the  cystic  element 
predominated.  Injection  of  the  perchloride  of  iron  might  be  tried,  if 
the  growth  were  of  the  character  described  as  pulsating  bronchocele. 
Ligation  of  the  thyroid  arteries^  so  as  to  cut  off  the  vascular  supply  of 
the  diseased  gland,  is  a  dangerous  mode  of  treatment,  and  one  which, 
on  account  of  the  freedom  of  the  collateral  circulation,  is  very  apt  to 
result  in  failure.  Extirpation  of  the  gland  is  an  expedient  fraught  with 
the  highest  risk  to  life,  and  can  only  be  justifiable  in  very  exceptionable 
cases ;  if  performed  at  all,  care  should  be  taken  to  plan  the  incisions  so 
that  the  large  vessels  may  be  encountered  in  an  early  stage  of  the  pro- 
ceeding, in  order  that,  being  secured  once  for  all,  the  risk  of  anbMqoe&t 
bleeding  may  be  less. 

Exophthalmic  Goitre  {Graves^ s  or  Basedow^s  diMtam)  OOBMi  non 
often  under  the  care  of  the  physician  than  of  the  anrgMMi;  ite  traiitoiait 
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demands  the  adoption  of  means  to  improve  the  general  health,  rather 
than  of  measures  specificall}'^  directed  to  the  cure  of  the  thyroid  enlarge- 
ment. 

Inflammation  of  the  Parotid  Gland  may  occur  as  an  epidemic 
and  probably  contagious  affection,  when  it  constitutes  the  disease  known 
as  Parotitis  or  Mumps  ;  or  as  the  more  serious  condition  denominated 
Parotid  Bubo,  which  occurs  as  a  sequel  of  several  of  the  exanthemata. 
The  former  affection  very  rarely,  but  the  latter  frequently,  runs  on  to 
suppuration,  demanding  an  early  incision  for  the  evacuation  of  matter, 
and  the  free  administration  of  tonics  and  stimulants  to  support  the 
strength  of  the  patient.  These  cases  are  never  unattended  by  danger, 
and  in  one  case  which  I  saw  in  consultation  some  years  ago,  death 
ensued  from  secondary  hemorrhage  into  the  cavity  of  the  abscess. 

Tumors  of  the  Parotid. — Most  of  the  tumors  met  with  in  the 
parotid  region  do  not,  probably,  involve  the  gland,  though  they  overlay 
and  compress  its  structure ; 

in  some  cases,  however,  the  Fig.  395. 

parotid  itself  is  implicated 
in  the  morbid  growth,  which 
may  be  of  a  fibrous,  cystic, 
iktty,  cartilaginous,  or  can- 
cerous nature.  .  The  only 
treatment  applicable  to  these 
cases,  is  extirpation  of  the 
growth,  and  if  the  tumor  be 
of  a  non-n^alignant  charac- 
ter, such  an  operation  may 
be  commonlj'  undertaken 
with  the  probability  of  a 
favorable  result.  If,  how- 
ever, the  growth  be  cancer- 
ous, its  attachments  will 
probably  be  so  deep  as  to 
forbid  any  hope  of  success- 
IVil  operative  interference. 
.  The  mobility  of  such  growths 
is,  according  to  Fergusson, 
the  best  criterion  by  which 
to  decide  whether  or  not  to 
operate ;  and  in  any  case  in 
which  it  can  be  determined 
that  the  tumor,  though  perhaps  bound  down  by  superincumbent  tissues, 
is  not  firmly  fixed  to  the  parts  beneath,  the  inference  is  reasonable  that 
an  operation  may  be  attempted  with  hope  of  benefit.  Another  point  of 
importance  is  the  rate  of  increase  of  the  tumor,  one  of  a  non-malignant 
being  of  much  slower  growth  than  one  of  a  malignant  character. 

In  attempting  the  removal  of  tumors  from  the  parotid  region,  the 
external  incisions  should  be  free,  and  may  be  made  in  any  direction  that 
may  be  indicated  by  the  shape  of  the  growth ;  after  dividing  the  super- 
incumbent tissues,  and  thus  loosening  the  tumor,  the  surgeon  should 
accomplish  the  rest  of  the  operation  as  far  as  possible  by  pulling  and 
tearing  with  his  fingers,  aided  with  the  handle  of  the  knife,  being  chary 
of  employing  the  cutting  edge  in  the  deeper  portions  of  the  wound. 


Tumor  of  parotid  region. 
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The  accidents  to  be  particularly  guarded  against  are  wounds  of  the 
temporo-maxillary  arter3'and  facial  nerve,  division  of  the  latter  of  which 
would  of  course  entail  paralysis  of  the  corresponding  side  of  the  face. 

Exoision  of  the  Parotid  Gland  itself  is  probably  less  often  done 
than  is  supposed ;  yet  so  many  cases  of  this  operation  have  been  recorded 
by  perfectly  competent  and  trustworthy  observers,  that  it  is  impossible 
to  deny  the  practicability  of  the  procedure.  In  this  operation,  which  is 
one  of  the  gravest  in  the  whole  range  of  surgery,  the  external  carotid 
artery  and  portio  dura  nerve  are  necessarily  cut  across,  and  in  some 
instances  it  is  said  that  the  internal  jugular  vein,  and  even  the  spinal 
accessory  and  pneumogastric  nerves  have  been  likewise  divided.  Ex- 
tirpation of  the  parotid,  which  is  said  to  have  been  performed  by  Heister, 
is  chiefly  known  in  this  country  through  the  operations  of  the  late  Dr. 
George  McClellan,  of  this  city,  who  reported  eleven  cases  with  only  one 
death. 

Tumors  of  the  Neck. — Various  morbid  growths  are  met  with  in 
the  side  of  the  neck,  where  they  may  occupy  the  submaxillary  space,  or 
one  of  the  triangles  of  this  region.  The  most  common  varieties  of 
cervical  tumor  are  the  cystic,  fatty,  fibrous,  and  glandular,  though  can- 
cerous and  epitheliomatous  growths  are  also  met  with  in  this  part.  The 
remarks  which  were  made  with  regard  to  the  excision  of  parotid  tumors, 
are  equally  applicable  here ;  if  the  tumor  be  movable  and  of  slow  growth, 
its  extirpation  may,  if  the  other  circumstances  of  the  case  are  favorable, 
be  properly  undertaken.  If,  however,  the  deep  attachments  of  the  mass 
be  firm,  and  if  its  rate  of  increase  has  been  such  as  to  render  its  malig- 
nancy probable,  the  surgeon  will,  as  a  rule,  do  wisely  to  avoid  operative 
interference. 

Hydrocele  of  the  Neck  is  a  name  applied  by  Maunoir,  Phillips,  Syme, 
and  other  surgeons,  to  a  cystic  tumor,  usuall}'  met  with  in  the  posterior 
inferior  cervical  triangle,  and  containing  a  fluid  which  may  be  of  a 
limpid  yellow  color,  or  of  a  deep,  grumous,  chocolate  hue.  The  treat- 
ment consists  in  the  evacuation  of  the  contents  of  the  c^'st,  with  a 
trocar  and  canula,  followed  by  the  subsequent  injection  of  iodine,  the 
establishment  of  a  seton,  or  the  conversion  of  the  cyst  into  an  abscess, 
by  cutting  away  a  portion  of  its  anterior  wall.  A  similar  course  may 
be  adopted  in  the  treatment  of  Cysts  of  the  Parotid  Region  (unconnected 
with  the  gland  itself),  of  Eygromata  of  the  Hyoid  Bursa^  and  of  similar 
enlargements  of  the  subcutaneous  bursa  sometimes  found  in  front  of  the 
larynx,  which  constitute  the  ^^Superlaryngeal  Encysted  Tumors"  of  Pro- 
fessor Hamilton. 

Enlargement  of  the  Cervical  Lymphatic  Glands  is  often  observed  as 
a  manifestation  of  scrofula.  Its  treatment  has  been  already  described 
in  the  chapter  on  that  subject  (see  page  417). 
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CHAPTEE   XXXVIII. 

DISEASES  OF  THE  MOUTH,  JAWS,  AND  THROAT. 

Diseases  op  the  Tongue. 

Glossitis,  or  Acute  Inflammation  of  the  Tongue^  ma}'  occur  from  trau- 
matic causes,  from  the  abuse  of  mercury,  or  as  an  idiopathic  affection. 
The  tongue  rapidly  swells,  becomes  oedematous,  and  protrudes  from  the 
mouth,  preventing  the  patient  from  speaking  or  swallowing,  and  per- 
haps threatening  actual  suffocation.  There  is  profuse  salivation,  and 
the  teeth  often  become  covered  with  sordes.  The  treatment  consists  in 
the  local  use  of  ice,  with  detergent  and  astringent  gargles,  the  adminis- 
tration of  tonics  (if  the  patient  can  swallow),  and,  if  necessary,  the  use 
of  nutritive  enemata.  Free  incisions  on  the  dorsum  of  the  tongue  may 
be  required  if  ,the  symptoms  are  urgent,  and  commonly  afford  great 
relief,  by  allowing  the  escape  of  the  blood  and  serum  by  which  the 
organ  is  distended.  Tracheotomy  may  possibly  be  required  to  avert 
suffocation. 

Sub-Glossitis. — Under  this  name,  C.  Holthouse  has  described  a  case 
in  which  inflammatory  swelling,  occurring  without  obvious  cause,  was 
limited  to  the  sublingual  and  submental  regions;  the  tongue  was  re- 
tracted instead  of  being  protruded,  and  there  was  no  dyspnoea,  though 
speech  and  deglutition  were  both  rendered  diflScult ;  there  was  profuse 
salivation.  Incisions  on  the  dorsum  of  the  tongue  were  productive  of 
no  benefit,  but  rapid  recovery  followed  the  use  of  borax  gargles,  with 
cataplasms  externally,  and  the  administration  of  quinia. 

Abscess  of  the  tongue  is  occasionally  met  with,  and  requires  a  free 
incision  for  the  evacuation  of  pus.  An  abscess  beneath  the  tongue 
may,  by  pressing  on  the  glottis,  threaten  suffocation,  in  which  case  the 
incision  must  be  made  below  the  chin,  through  the  mylo-hyoid  muscle. 

Hypertrophy  or  Prolapsus  of  the  Tongue  may  be  met  with 
either  as  a  congenital  or  as  an  acquired  affection.  The  protruded  organ 
is  very  much  swollen,  with  enlarged  papilla;,  of  a  purple  or  brownish  hue,, 
and  dry  from  exposure  to  the  air.  The  saliva  constantly  dribbles  from 
the  mouth,  and,  in  chronic  cases,  the  alveolus  and  teeth  of  the  lower 
jaw  are  displaced  forwards  by  the  pressure  of  the  hypertrophied  mass. 
The  treatment  consists  in  the  use  of  astringents,  with  the  application  of 
compression  by  means  of  a  pad  and  bandage,  supplemented,  if  neces- 
sary, by  excision  of  a  V-shaped  piece  from  the  tip  of  the  organ,  with  the 
knife  or  ecraseur.  Ligation  is  objectionable  on  account  of  the  prox- 
imity of  the  organ  of  smelling  to  the  point  at  which  the  slough  would 
be  produced,  and  the  risk  of  septic  poisoning  which  would  be  necessarily 
entailed.  Dr.  Gurdon  Buck,  of  New  York,  has  recently  suggested,  that 
as  the  thickness  of  the  protruding  portion  is  commonly  more  obnoxioUj 
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than  its  breadth,  the  flaps  for  excision  should  be  made  in  a  transverse 
rather  than  in  a  longitudinal  direction. 

Atrophy,  affecting  only  one  side  of  the  tongue,  has  been  observed 
b}'  Fairlie  Clarke,  and  by  Paget.  In  the  case  recorded  by  the  last-named 
surgeon,  the  disease  was  connected  with  necrosis  of  the  occipital  bone, 
and  yielded  upon  the  extraction  of  sequestra  from  that  part. 

Ulceration  of  the  Tongue  may  be  due  to  the  irritation  caused  by 
broken  or  carious  teeth,  to  disorders  of  the  digestive  system,  to  the  ex- 
istence of  various  diseases  of  the  skin  (such  as  psoriasis),  to  syphilis, 
to  the  presence  of  a  malignant  growth,  to  a  deposit  of  tubercle,  etc 
The  differential  diagnosis  between  these  various  forms  of  ulceration,  is 
highly  important  in  a  therapeutic  point  of  view,  as  the  treatment  re- 
quired varies  widely,  according  to  the  cause  of  the  ulceration  in  each 
case«  In  most  instances,  the  diagnosis  can  be  readil}'  made  by  careful 
observation  of  concomitant  symptoms ;  the  most  diflQcult  cases  being, 
perhaps,  those  in  which  a  chancre  or  tertiary  syphilitic  deposit  is  to  be 
distinguished  from  an  epithelioma  (see  pages  447, 452),  or  the  latter  from 
an  ulcerated  mass  of  tu))ercle. 

The  Tuberculous  Ulcer  has  been  particularly  studied  by  Trflat,*  who 
remarks  that  any  chronic,  intractable,  superficial  ulcer,  with  red,  irregu- 
lar borders,  which  occurs,  without  appreciable  cause,  and  without  enlarge- 
ment of  the  neighboring  lymphatic  glands,  on  the  tongue  or  in  the  mouth, 
is  probably  a  tuberculous  ulcer;  and  that  the  probability  is  increased,  if 
the  patient  be  phthisical  or  tuberculous,  or  even  predisposed  to  tuber- 
culosis. The  diagnosis,  he  adds,  may  be  considered  certain,  if  the  sur- 
geon can  detect  the  presence  of  peculiar  spots  or  patches,  which  are 
very  slightly  elevated,  round,  from  half  a  line  to  two  lines  wide,  of  a 
yellowish,  pus-like  color,  at  first  covered  with  epithelium,  and  exhibiting 
one  or  more  follicular  orifices — the  epithelium'  disappearing  in  the  course 
of  a  few  da3's,  and  leaving  an  ulcerated  surface.  The  onlj'^  topical  remedy 
which  proved  of  benefit  in  M.  Treat's  case  was  the  application  of  the 
actual  cautery. 

Tongue-tie  consists  in  a  congenital  shortening  of  the/rapnwwi  lingu«^ 
which  prevents  the  tongue  from  being  protruded  beyond  the  line  of  the 
teeth.  If  present  in  an  aggravated  degree,  this  deformity  may  interfere 
with  suckling,  and,  under  any  circumstances,  the  operation  for  its  relief  is 
so  trifiing,  that  it  may  properly  be  done,  if,  as  usually  happens,  the  parents 
desire  its  performance.  The  operation  consists  simply  in  dividing  the 
franum  for  about  an  eighth  of  an  inch  with  blunt-pointed  scissors,  the 
cut  being  made  towards  the  fioor  of  the  mouth,  so  as  to  avoid  the  ranine 
vessels.  There  is  a  popular  notion  that  tongue-tie  may  cause  dumbness, 
and  myotomy  of  the  lingual  muscles,  through  an  incision  beneath  the 
chin,  has  even  been  performed,  with  a  view  of  restoring  the  power  of 
speech — a  totally  useless  operation,  since,  as  justly  remarked  by  Holmes, 
the  whole  tongue  itself  may  be  extirpated,  and  yet  the  power  of  speech 
remain. 

Tumors  of  the  Tongue. —  Cystic  Tumors  may  occur  in  various 
parts  of  the  tongue,  but  are  most  common  beneath  this  organ,  or  in  the 
fioor  of  the  mouth  below  the  buccal  mucous  membrane,  constituting  iu 

>  Archives  G6n.  de  M^decine,  Janv.  1870. 
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these  situations  the  affection  known  as  Banula,  The  common  form  of 
ranula  has  thin  walls,  and  contains  a  fluid  somewhat  resembling  saliva, 
whence  it  was  formerly  supposed  to  be  a  dilatation  of  the  'duct  of  the 
submaxillary  gland.  Such  is,  indeed,  probably  the  case  in  some  in- 
stances, as  when  occlusion  of  the  duct  is  caused  by  the  presence  of  a 
salivary  calculus;    but   the 

majority  of  ranulee  appear  to  Fig.  396. 

be  distinct  cystic  formations, 
analogous  to  those  which  are 
met  with  in  other  organs. 
The  ordinary  form  of  ranula 
may  be  treated  by  the  for- 
mation of  a  seton,  or  by 
excision  of  a  portion  of  its 
anteriorwall,  the  cavity  being 
subsequently  allowed  to  heal 
by  granulation.  That  vari- 
ety of  the  disease  which  is 
met  with  between  the  floor 
of  the  mouth  and  the  mylo- 
hyoid muscles,  often  forms  a 
more  decided  prominence  in 
the  neck  than  in  the  buccal 
cavity,  and  hence  would  ap- 
pear to  be  most  accessible 
through  an  external  incision. 
The  risk  of  hemorrhage,  how- 
ever, in  any  attempt  at  com- 
plete extirpation,  is  so  great,      ^^^^^^^  ^^^^^^  ^^^  ^f  ^l^^^  ^^^  mylo-hyold  matelet. 

that  it  is,  as  a  rule,  better 

to  lay  open  the  tumor  fr6m  within,  and  turn  out  its  contents,  thus  con- 
verting the  cyst  into  an  abscess,  the  healing  of  which  may  be  promoted 
by  stuffing  the  cavity  with  lint. 

Erectile  and  Vascular  Tumors  are  occasionally  seen  in  the  tongue, 
and  may  be  treated  by  the  ligature,  by  excision,  or  by  strangulation 
with  the  ecraseur^  according  to  the  size  and  situation  of  the  growth. 

Fatty  and  Glandular  Tumors  of  the  tongue  may  be  treated  by  ex- 
cision, the  organ  being  drawn  well  forwards  with  a  tenaculum  or  cord 
passed  through  its  tip.  Hemorrhage  in  these  cases  is  sometimes  rather 
troublesome,  but  may  usually  be  arrested  by  passing  a  metallic  suture 
deeply  around  and  across  the  bleeding  point,  by  means  of  an  ordinary 
nsevus  needle  or  one  with  a  spiral  extremity.  Excision  would  appear 
to  be  a  safer  operation  than  ligation,  in  cases  of  tumor  involving  the 
root  of  the  tongue.  Apart  from  the  risk  of  inflammatory  swelling  and 
oedema  of  the  glottis,  which  attends  the  use  of  the  ligature  in  this  situa- 
tion, severe  or  even  fatal  cerebral  complications  may  be  developed  as 
reflex  phenomena  (as  in  a  case  recorded  by  Hunt),  from  injury  to  fibres 
of  the  glosso-pharyngeal  nerve. 

Malignant  Tumors  of  the  Tongue  are  almost  invariably  of  an  epitJie- 
liomatous  character,  though  true  lingual  cancers,  both  of  the  scirrhous 
and  encephaloid  kinds,  are  described  by  systematic  writers.  The  only 
treatment  which  offers  any  prospect  of  benefit,  consists  in  removing  the 
diseased  mass,  which,  when  a  portion  only  of  the  organ  is  aflfected,  may 
be  accomplished  by  the  application  of  ligatures,  as  in  cases  of  naevus, 
or  by  excision,  which  is  the  preferable  operation  when  the  tip  only  is 
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involved.    The  tongue  may  usaallj  be  snfficientlj  exposed  in  these 
cases  by  drawing  it  well  forwards,  the  jaws  Y)eing  held  apart  and  the 
cheek  retracted,  as  shown  in  the  annexed  wood-cat  (Fig.  397).     Itj  how- 
Fig.  397. 


ToBfQ«  opoMd  for  opermUoB. 

ever,  a  large  portion  of  the  organ  is  to  be  removed,  ligatares  may  be 
introduced  through  an  incision  between  the  genio-hyoid  muscles,  as 
practise!!  by  Cloquet  and  Arnott,  or  Regnoli's  plan  may  be  adopted,  in 
which  the  buccal  cavity  is  opened  from  below,  and  the  tongue  drawn  out 
between  the  tower  jaw  and  hj'oid  bone.  Southam  has  devised  forceps  to 
grasp  and  draw  forwards  the  base  of  the  tongue^so  as  to  allow  the  icrc^ 
seur  to  be  used  without  making  an  external  wound. 


Fig.  398. 


Fis.  899. 


TMgne  expoMd  bj  B«gaoirs  nethod.         R^moral  oftoofne  bf  dlririon  of  lower  Jaw  ui4  tcrtueur. 

Complete  Extirpation  of  the  Tongue  was  first  performed  by 
Sjrme,  of  Edinburgh,  and  has  since  been  repeated  by  Fiddea,  Xonneley, 
Heath,  Annandale,  and  others — Syroe,  Fiddes.  and  Annandale  having 
employed  the  knife,  and  Nunnele^'  and  Heath  the  ecraseur.  Whichever 
instrument  be  chosen,  access  to  the  organ  may  l>e  facilitated  by  Syme's 
plan  of  dividing  the  lower  lip  and  the  symphysis  of  the  jaw,  the  parts 
being  wired  together  again  after  the  completion  of  the  ojx^ration.  Nun- 
neley's  experience  in  extirpation  of  the  tongue  ap|>ears  to  have  been  un- 
usually large;  he  has,  he  declares,  done  the  o^x^ration  19  times  ^without 
any  untoward  symptom  following  in  a  single  instance.** 

These  operations  are  all  dangerous  llf^^pelves,  and  are  seldom  pro- 
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ductive  of  more  than  temporary  benefit ;  they  are  of  course  only  applica- 
ble to  cases  in  which  the  disease  is  limited  to  the  tongue  itself,  implication 
of  the  floor  of  the  mouth  or  of  the  neighboring  lymphatic  glands  being 
a  positive  contra-indication.  Hilton  and  Moore  have  recommended  as  a 
palliative  measure,  in  cases  not  admitting  of  excision,  the  dioision  of  the 
gustatory  nerve — an  operation  which  may  also  be  resorted  to  as  a  prelimi- 
nary to  the  application  of  ligatures.  The  nerve  may  be  rdached  just 
behind  the  last  molar  tooth,  by  an  incision*crossing  its  course,  made  from 
within  the  mouth,  and  carried  freely  down  to  the  bone.  Ligation  of  the 
lingual  artery  has  been  also  practised  as  a  means  of  arresting  the  pro- 
gress of  malignant  disease  of  the  tongue,  and,  according  to  Coote,  with 
somewhat  encouraging  results. 

Contrary  to  what  might  perhaps  be  expected,  the  power  of  swallowing 
is  not  affected  by  extirpation  of  the  tongue,  while  speech,  though  at  first 
rendered  imperfect  by  the  operation,  is  eventually  completely  restored. 

Diseases  of  the  Jaws. 

Absoess  of  the  Gum  (O urn-boil^  Alveolar  Abscess)  is  a  common 
aflTection,  resulting  from  the  irritation  of  necrosed  or  carious  teeth.  The 
abscess  forms  in  the  socket  of  the  tooth,  and  may  extend  inwards — burst- 
ing through  the  gum — or  may  spread  outwards  through  the  cheek.  In 
the  early  stage  of  a  gum-boil,  the  application  of  a  few  leeches  to  the 
inflamed  gum  will  often  afford  great  relief  from  pain,  and  may  even  pre- 
vent the  occurrence  of  suppuration;  if,  however,  pus  have  actually 
formed,  it  should  be  evacuated  by  an  early  and  free  incision,  made  from 
within  the  mouth  as  soon  as  fluctuation  can  be  detected  in  that  position. 
As  it  is  very  desirable  to  avoid  the  deformity  caused  by  an  external 
opening,  an  effort  should  be  made  to  obtain  resolution  on  the  side  of  the 
cheek,  pointing  being  at  the  same  time  encouraged  within  the  mouth. 
For  this  purpose  it  will  usually  be  advisable  to  avoid  the  use  of  poultices, 
substituting  an  embrocation  of  the  extract  of  belladonna,  diluted  with 
glycerine.  The  patient  may  be  at  the  same  time  directed  to  wash  out 
the  mouth  frequently  with  warm  water,  or  the  domestic  remedy  of  a  hot 
fig  may  be  applied  to  the  inner  side  of  the  inflamed  gum.  As  soon  as 
the  acute  symptoms  have  subsided,  whether  by  the  occurrence  of  reso- 
lution or  of  suppuration,  the  services  of  a  dentist  should  be  invoked,  to 
remedy  the  diseased  state  of  the  offending  tooth,  and  thus  avert  a  recur- 
rence of  the  affection. 

Ijanoing  the  Gums  is  a  little  operation  often  required  in  cases  of 
diflScult  dentition.  It  is  most  conveniently  performed  with  the  instru- 
ment known  as  the  ^^  gum  lancet,"  though,  in  an  emergency,  the  small 
blade  of  an  ordinary  penknife  will  serve  the  purpose  perfectly  well.  The 
child's  hands  should  be  restrained  by  the  mother  or  nurse,  while  the  sur- 
geon, separating  the  jaws  with  the  left  forefinger,  introduces  the  blade 
of  the  lancet  guarded  with  the  right  forefinger  ;  this  serves  to  guide  to 
the  point  at  which  the  incision  is  to  be  made,  and  at  the  same  time  keeps 
the  child's  tongue  out  of  the  way  of  injury  from  the  knife. 

Ulceration  of  the  Gums  may  depend  upon  the  presence  of  a 
scorbutic  or  syphilitic  taint,  or  may  result  simply  from  a  disordered 
state  of  the  digestive  system,  the  accumulation  of  tartar  around  the 
teeth,  etc.  The  treatment  consists  in  the  adoption  of  means  to  impro' 
the  patient's  general  condition,  with  the  enforcement  of  clean!" 
the  part,  and  the  local  use  of  astringent  and  detergent  washes. 
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Epulis. — This  is  a  general  term  signifying  an  outgrowth  of  the  gum, 
the  growth  in  these  cases  being  rather  of  tlie  nature  of  a  continuoas 
hyi)crtroph3'  than  of  a  distinct  tumor.  The  ordinary  epulis  is  of  a 
fibrous  structure,  but  myeloid,  cancerous,  and  epitheliomatous  growths 
are  also  met  with  in  this  locality.  The  disease  chiefly  affects  the  lower, 
but  is  also  met  with  in  the  upper  jaw,  rarely  occurs  before  adult  life,  and 
is  equally  common  in  either  sex.  It  is  usually 
Fig.  400.  traceabld  to  the  irritation  produced  bj-  a  decayed 

tooth.  Tlie  Fibrous  Epulis  appears  as  a  red,  smooth, 
lobulated  mass,  caused  by  the  natural  structures 
of  the  gum,  the  mucous  glands  of  which  are  some- 
times abnormally  developed.  The  growth  is  at 
first  firm  and  resisting,  but  may  become  softened 
by  central  disintegration,  or  may  ulcerate  super- 
ficially. The  MaWjnant  Epulis^  as  it  is  commonly 
though  improperly  called,  is  usuall}'  of  a  mj'eloid 
character;  in  some  instances,  however,  as  already 
observed,  these  growths  are  really  malignant, 
l>eing  of  an  epitheliomatous  or  cancerous  natare. 
£i.uiii>  of  lower  jaw.  Tlic  malignant,  dilfers  in  appearance  from  the 
simple  or  fibrous  epulis,  in  being  softer,  of  a  darker 
color,  more  vascular,  and  of  more  rapid  growth,  and  in  its  tcudency  to 
recur  after  removal. 

The  only  available  mode  of  treatment^  in  any  case  of  epulis,  is  ex- 
cision, and  as  the  growth  commonly  involves  the  i)eriosteum,  this,  with 
a  thin  layer  of  the  subjacent  l)one,  should  be  removed  with  the  gouge- 
forceps,  so  as  to  i)rcvent  a  recurrence  of  the  disease.  In  ordinar}' cases, 
the  whole  operation  may  be  done  from  within  the  mouth,  but  if  the 
tumor  be  large,  and  particularly  if  of  a  mj-eloid  character,  it  maybe 
necessary  to  make  an  incision  through  the  median  line  of  the  lip,  and 
then  dissect  olf  the  cheek  so  as  to  freely  expose  the  whole  growth.  A 
tooth  should  be  extracted  on  either  side  of  the  diseased  mass,  and  the 
alveolus  divided  with  a  strong  but  small  saw  as  far  as  the  base  of  the 
tumor.  Cutting  pliers,  with  the  blades  at  a  right  angle  to  the  handles, 
are  then  to  be  applied,  one  blade  on  either  side  of  the  jaw,  when  the 
whole  growth,  with  the  bone  from  which  it  springs,  can  be  readily  cut 
awa}'.  The  hm^c  of  the  lower  jaw  should  always  be  allowed  to  remain, 
in  order  to  preserve  the  symmetry  of  the  part;  the  removal  of  the  whole 
thickness  of  the  bone  appears  to  be  quite  unnecessarj',  epulis,  according 
to  Heath,  never  involving  the  lower  border  of  the  jaw.  If  the  bone  be 
very  thick,  it  may  be  desirable,  before  applying  the  cutting  forceps,  to 
make  a  horizontal  groove  with  a  Iley's  saw ;  but  in  most  instances  this 
will  probably  be  found  unnecessar}'.  Hemorrhage  is  to  be  checked  by 
compression,  or,  if  this  fail,  by  the  use  of  the  actual  cautery,  or  of 
MonseFs  solution  of  iron,  the  external  wound,  if  one  have  been  made, 
being  then  accurately  adjusted  with  harelip  pins  and  the  twisted  suture. 
The  bleeding  is  often  profuse,  in  operations  for  the  removal  of  malignant 
epulis,  requiring  the  free  use  of  the  hot  iron  ;  in  these  cases,  also,  it  may 
be  necessar}"^  to  remove  the  entire  thickness  of  the  bone,  by  means  of  an 
external  incision  beneath  the  horizontal  ramus  of  the  jaw. 

Neorosis  of  the  Javrs  may  result  from  traumatic  causes,  Arom 
syphilis,  from  the  abuse  of  mercur}',  or  fh>m  the  contact  of  the  fumes 
of  phosphorus  (as  in  the  makers  of  lucifer  matches);  it  is,  moreoTer, 
sometimes  met  with  as  a  sequel  of  the  eruptive  fevers,  and  may  even 
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occur  without  being  traceable  to  any  definite  cause.  In  the  upper  jaw, 
the  disease  is  almost  invariably  limited  to  the  alveolar  border,  but  in  the 
lower  jaw,  may  involve  the  whole  thickness  of  the  bone.  The  treatment 
consists  in  the  administration  of  nutritious  food  and  tonics,  with  the  use 
of  detergent  lotions,  and  an  early  removal  of  sequestra;  as  long  as  a 
portion  of  dead  bone  remains  in  the  mouth,  the  patient  is  constantly 
exposed  to  the  risks  of  septic  poisoning.  Removal  should,  if  possible,  be 
effected  without  resorting  to  external  incisions ;  in  the  upper  jaw  this  can 
be  readily  accomplished,  but,  if  the  whole  thickness  of  the  lower  jaw  be 
involved,  an  incision  below  the  ramus  may  be  absolutely  necessary; 
Perry  and  Boker  have,  however,  each  succeeded  in  removing  the  whole 
lower  jaw,  in  a  state  of  necrosis,  through  the  mouth. 

Abscess  of  the  Antrum. — Suppuration  may  occur  in  the  antrum 
as  the  result  of  traumatic  causes,  or  of  the  irritation  produced  by  a 
diseased  tooth.  The  symptoms  are  those  of  deep-seated  suppuration  in 
general,  with  enlargement  of  the  part,  causing  swelling  of  the  cheek, 
protrusion  of  the  eyeball,  occlusion  of  the  lachrymal  duct  and  nostril, 
and  bulging  of  the  hard  palate.  If  the  accumulation  of  purulent  matter 
be  very  great,  the  walls  of  the  antrum  may  become  so  attenuated  as 
to  crackle  under  pressure.  Pointing  may  take  place  on  the  cheek,  or 
within  the  mouth,  or  the  abscess  may  possibly  discharge  itself  through 
the  nostril.  The  treatment  consists  in  making  a  free  opening  into  the 
antrum,  and,  subsequently,  in  daily  washing  out  the  cavity  by  syringing 
with  warm  water.  If  one  of  the  molar  teeth  be  carious,  this  may  be 
extracted,  and  an  opening  made  by  thrusting  a  trocar,  small  perforator, 
or,  which  Fergusson  recommends,  an  ordinary  gimlet,  through  the 
socket,  but,  under  other  circumstances,  it  is  better  to  make  the  opening 
through  the  front  wall  of  the  antrum  beneath  the  cheek ;  the  bone  is 
here  thin,  and  can  be  readily  perforated  with  a  strong  knife  or  scissors. 
External  pressure  may  be  afterwards  employed  to  restore  the  part  to  its 
original  shape. 

Cysts  of  the  Antrum  (Dropsy  of  the  Antrum). — The  antrum  is 
not  unfrequently  the  seat  of  a  collection  of  thin  glairy  mucus,  or  of  a 
brownish  serous  fluid  containing  crystals  of  cholestearine.  The  older 
surgeons  looked  upon  these  cases  as  the  result  of  an  obstruction  of  the 
orifice  of  the  antrum,  causing  accumulation  of  the  natural  secretion  of 
the  part,  and  hence  applied  to  them  the  term  hydrops  antri^  or  dropsy  of 
the  antrum.  Modern  pathologists,  however,  believe  that,  at  least  in  the 
large  majority  of  instances,  these  are  examples  of  true  cystic  disease, 
analogous  to  those  which  are  met  with  in  other  parts.  The  symptoms 
of  a  cyst  of  the  antrum  are  very  much  the  same  as  those  which  charac- 
terize abscess  of  that  cavity,  except  that  no  evidence  of  an  inflammatory 
condition  is  present.  The  diagnosis  is  important,  as  these  cases  are 
curable  by  a  very  slight  operation,  whereas  solid  tumors  of  the  antrum 
demand  a  much  graver  procedure  for  their  removal;  hence,  in  any  case 
of  doubt,  the  surgeon  should  make  an  exploratory  puncture  before 
resorting  to  more  serious  measures.  The  treatment  of  cystic  disease  of 
the  antrum  consists  in  perforating  the  anterior  wall  of  the  cavity  from 
within  the  mouth,  the  cheek  being  previously  dissected  up  if  necessary. 
A  small  portion  of  the  anterior  wall  may  be  excised,  so  as  to  allow 
thorough  exploration  of  the  part,  and  prevent  re-accumulation.  If,  as 
sometimes  happens,  a  tooth  be  discovered  within  the  antrum  (in  which 
mse  the  cyst  is  said  to  be  dentigerous)^  the  tooth  should  be  removed 
with  toilftble  instruments,  introduced  through  the  opening  already  mi 
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Solid  Tumors  of  the  Upper  Ja^w. — These  are  of  various  kinds. 
Apart  from  those  which  have  already  been  described  uuder  the  name  of 
epulta^  there  maybe  exostoses  springing  from  the  surface  of  the  jaw, 
and  projecting  in  different  directions,  requiring  removal  with  goage, 

saw,  or  cutting  pliers.    Tu- 
Fig.  401.  mors,  again,  may  originate 

from  either  wall  of  the  an- 
trum, from  the  malar  bone, 
from  the  pterygo-maxillary 
fossa,  or  from  behind  the 
jaw;  fibrous,  myeloid,  and 
enccphaloid  growths  are 
probably  those  most  fre- 
quently' met  with  in  these 
situations,  though  fatty,  ca^ 
tilaginous,  bony,  and  epi- 
theliomatous  tumors  ha^e 
also  been  observed  in  the 
same  localities.  These  va- 
rious growths,  as  they  in- 
crease in  size,  produce  swell- 
ing of  the  check;  encroach 
upon  the  orbit,  causing 
])rotrusion  or  compression 
of  the  eye,  and  sometimes 
interfering  with  vision ;  oo- 
cludc  the  nostril, simulating 
nasal  polypus ;  project  into 
the  pharynx,  causing  dysp- 
noea or  dj'sphagia ;  and  depress  the  alveolus  and  hard  palate,  causing 
bulging  of  the  roof  of  the  mouth.  Beside  the  deformity  produced,  they 
eventually  endanger  life,  by  interfering  with  respiration  aud  deglutition, 
by  giving  rise  to  profuse  and  repeated  hemorrhages,  or  by  involving  the 
base  of  the  skull,  and  inducing  cerebral  complications. 

Diagnosis. — Solid  tumors,  involving  the  antrum,  may  be  distinguished 
from  cysts  or  abscesses  of  the  same  part,  by  noting  the  history  of  the 
case,  by  observing  the  uniform,  elastic,  and  semi-fluctuating  character  of 
the  enlargement,  in  the  case  of  a  fluid  collection,  and,  finally,  by  means 
of  an  exploratory  puncture.  It  may,  however,  happen,  as  in  a  patient 
under  my  care  at  the  Episcopal  Hospital,  that  the  entrance  to  the 
antrum  is  blocked  by  a  solid  growth,  the  natural  secretion  of  the  part 
accumulatijig  as  a  consequence,  and  constituting  a  true  dropsy  of  this 
cavity.  Under  such  circumstances  the  diagnosis  would  necessarily  be 
obscure,  until  the  gradual  increase  of  the  solid  tumor  should  render  its 
nature  apparent. 

It  is  sometimes  a  matter  of  great  difficulty  to  determine  the  point  of 
origin  of  a  tumor  involving  the  upi>er  jaw ;  those  growths  which  spring 
from  the  malar  bone^  dip  downwards  between  the  gum  and  cheek,  causing 
the  latter  to  project  at  an  early  period,  and  only  secondarily  involve  the 
antrum;  tumors,  again,  which  originate  in  the  antrum^  distend  its  walls 
in  various  directions,  and  render  the  line  of  the  teeth  irregular;  while, 
finally,  growths  which  originate  behind  the  jaw  (as  naso-pharyngeal 
polypi),  thrust  the  latter  downwards  and  forwards  as  a  whole,  without 
altering  the  line  of  the  teeth,  or  changing  the  relative  position  of  the 
several  parts  of  the  bone.     Thes^^iiiiknctive  points  are,  however,  in 
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practice,  often  obscured  by  the  fact  that  a  iumor  arising  in  one  position 
may  send  prolongations  in  several  different  directions,  so  that,  in  any 
particular  case,  it  may  be  almost  impossible  to  decide  from  what  part  the 
growth  originally  sprang. 

The  diagnosis  between  malignant  and  non-malignant  tumors  of  the 
antrum,  is  often  extremely  difficult,  so  long  as  the  morbid  growth  is  con- 
fined within  the  walls  of  that  cavity.  A  malignant  affection  may,  how- 
ever be  suspected,  if  the  increase  of  the  tumor  be  rapid,  if  the  patient  be 
past  the  period  of  middle  age,  and  particularly  if  the  submaxillary 
glands  be  enlarged  and  indurated.  When  the  growth  has  spread  beyond 
the  cavity  of  the  antrum,  the  diagnosis  is  comparatively  easy,  the  ordi- 
nary characters  of  a  malignant  tumor  being,  under  these  circumstances, 
speedily  developed. 

Treatment — The  only  treatment  which  can  be  of  any  service  in  cases 
of  tumor  of  the  upper  jaw,  is  extirpation  of  the  growth^  which  may 
require  the  removal,  partial  or  complete,  of  the  superior  maxillary  and 
perhaps  of  the  malar  bone.  In  the  case  of  a  non-malignant  growth, 
springing  from  the  antrum,  there  can  be  no  question  as  to  the  propriety 
of  the  operation ;  and  even  if  the  tumor  originate  behind  the  jaw,  excision, 
though  attended  with  danger  from  hemorrhage,  and  from  the  implication 
of  the  base  of  the  skull,  may  be  properly  attempted,  if  the  general  con- 
dition of  the  patient  be  favorable  to  such  a  procedure.  In  the  case  of  a 
malignant  growth^  provided  that  the  glandular  implication  be  not  exten- 
sive, excision  may  be  properly  resorted  to,  if  the  case  be  seen  before  the 
tumor  has  spread  beyond  the  cavity  of  the  antrum ;  if,  however,  the  soft 
structures  of  the  cheek  be  involved,  or  if  the  submaxillary  glands  be 
much  enlarged  and  indurated,  even  though  the  growth  be  still  limited  by 
the  walls  of  the  antrum,  operative  interference  is,  as  a  rule,  to  be 
avoided ;  complete  extirpation  would  scarcely  be  practicable  under  such 
circumstances,  while  a  partial  removal  of  the  disease  could  but  render 
the  patient's  condition  worse  than  before. 

XiXcision  of  the  Upper  Ja^w. — To  Lizars  is  justly  ascribed  the 
credit  of  having  first  proposed  excision  of  the  whole  upper  jaw  for 
tumor  of  the  antrum,  and  to  Gensoul  (in  1827), 
that   of  having  first   actually   performed   the  Fig.  402. 

operation,  though  partial  excisions  had  been 
previously  done  by  Dupuytren,  Jameson,  of  Bal- 
timore, and  others.  Various  incisions  are 
recommended  by  different  surgeons,  the  best 
probably  being  that  advised  by  Fergusson, 
which  consists  in  dividing  the  upper  lip  in 
the  mesial  line,  laying  open  the  nostril  corre- 
sponding to  the  side  of  the  tumor,  carrying  the 
knife  (if  more  space  be  necessary)  from  the 
root  of  the  ala,  between  the  side  of  the  nose 
and  the  cheek,  as  far  as  the  nasal  bone,  and 
then  cutting  transversely  opposite  the  lower 
border  of  the  orbit  to  the  zygomatic  process 
of  the  malar  bone.  The  flap  thus  marked  out  Tj^duroft  of  lu  Tppw  jaw, 
being  dissected  up,  sufficient  room  is  afforded  (AfierFMgttMoii,) 
for  the  removal  of  the  largest  tumor.    Lizars 

employed  an  incision  from  the  angle  of  the  mouth  acrosa  the  cheek- 
to  the  malar  bone,  supplementing  tliis  cut,  if  neceasurj,  by  one  throi* 
the  lip  into  the  nostril,  and  by  a  short  longitudiual  iucision  at  th»  m 
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Solid  Tumors  of  the  Upper  Jeljj^. — These  are  of  various  kMs, 
I  Apart  from  tliose  which  have  already  been  described  under  tbenttmtci. 
{<7j///j5,  there  maybe  exostoses  springing  from  the  surface  ofthejall 
and  projecting  in   differeat  directions,  reqiuritig   removal  with  gou^ 

saw,  or  cutting  pliers. 
Fig*40U  mors,  a^ain,  may  orti^ina 

from  either  wall  of  the  i 
trum,  from  the  malar  bool 
from  the  pterygo-maxill* 
fossa,  or  from  behiml 
Jaw  J  fibrous,  myeloid, 
enct'phaloid  growtlj* 
probably  those  most  M 
quently  met  with  in  ibwe 
situations,  though  fattv♦^.•A^ 
tilaginous,  bony,  an<l  t^ 
theliomatous  tumor®  M 
also  been  observed  in 
same  localities.  Tli«?ifiei 
rious  growths,  as  liny  i 
crease  in  size,  prodaci'  swd 
ing  of  the  cheek;  eocroi 
upon  the  orbit^  caust^ 
protrusion  or  compw 
of  the  ej^e,  and  scN 
interfering  with  via 
elude  the  nostril,siroiilatli^ 
nasal  polypus;  project  iol 
the  pharynx,  causing  drt 
nopa  or  dysphagia;  and  depress  the  alveolus  and  hard  palate,  ctn*«^ 
bulging  of  the  roof  of  the  mouth*  Beside  the  deformity  produced,  tk 
eveutually  endanger  life,  by  interfering  with  respiration  and  deglutitifll 
by  giving  rise  to  profuse  and  repeated  hemorrhages,  or  b^-  involving t' 
biise  of  the  skull,  and  inducing  cerebral  complications. 

Diagnotiis, — Solid  tumors,  involving  the  antrum,  may  be  disfin^m^lw  _ 
from  ejjstii  or  ab^ice^ses  of  the  same  part,  by  noting  the  hi-  ^'^ 

case,  by  observing  the  uniform,  elastic,  and  serai-fluctuating  >■ 
tliL'  enlargement,  in  the  case  of  a  fiuid  collection,  and,  finally,  b> 
of  an  exploratory^  puncture.     It  may,  however,  happen,  as  in  a  ; 
under  my  care  at   the  Episcopal    Hospital,  that   the   entrance  to  tb? 
antrum  is  blocked  by  a  solid  growth,  the  natural  secretion  of  the  |virt 
acciiraulatiiig  as  a  consequence,  and  constituting  a  true  drop:5y  of  ihi* 
cavitj^     Under  such  circumstances  the  diagnosis  would  necessarily^ 
obscure,  until  the  gradual  increase  of  the  solid  tumor  should  reader  I 
nature  apparent. 

It  is  sometimes  a  matter  of  great  difficulty  to  determine  the  p(nnt^ 
origin  of  a  tumor  involving  the  upt>er  jaw;  those  growths  which  spri 
from  the  malar  bone^  dip  downwards  between  the  gum  and  cheek,  causil 
the  latter  to  project  at  an  early  period,  and  only  secondarily^  iavoJvel' 
antrum;  tumors,  again,  which  originate  in  the  antrum^  distend  its  iril 
iji  various  directions,  and  render  the  line  of  the  teeth  irregular;  wh" 
fin  idly,  growths  which  originate  b*'hind  the  jaw  (as  naso-pharpg 
polypi),  thrust  the  latter  downwards  and  forwards  as  a  whole,  wilha 
altering  the  line  of  the  teeth,  or  changing  the  relative  position  of  tH 
several  parts  of  the  bone.     These  distinctive  points  are,  however,  m 
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practice,  often  obscured  by  the  fact  that  a  tumor  arising  in  one  position 
may  send  prolongations  in  several  different  directions,  so  tiiat,  in  any 
particular  case,  it  may  be  almost  impossible  to  decide  from  what  part  tho 
growth  originally  sprang. 

The  diagnosis  between  malignant  and  non-malignant  tumors  of  the 
antrum,  is  often  extremely  difficult,  so  long  as  the  morbid  growth  is  con- 
fined within  the  walls  of  that  cavity.  A  malignant  affection  may,  how- 
ever be  suspected,  if  the  increase  of  the  tumor  be  rapid,  if  the  patient  bo 
past  the  period  of  middle  age,  and  particularly  if  the  submaxillary 
glands  be  enlarged  and  indurated.  When  the  growth  has  spread  beyond 
the  cavity  of  the  antrum,  the  diagnosis  is  comparatively  easy,  the  ordi- 
nary characters  of  a  malignant  tumor  being,  under  these  circumstances, 
speedily  developed. 

Treatment — The  only  treatment  which  can  be  of  any  service  in  cases 
of  tumor  of  the  upper  jaw,  is  extirpation  of  the  growth^  which  may 
require  the  removal,  partial  or  complete,  of  the  superior  maxillary  and 
perhaps  of  the  malar  bone.  In  the  case  of  a  non-malignant  growth, 
springing  from  the  antrum,  there  can  be  no  question  as  to  the  propriety 
of  the  o|)cration ;  and  even  if  the  tumor  originate  behind  the  jaw,  excision, 
though  attended  with  danger  from  hemorrhage,  and  from  the  implication 
of  the  base  of  the  skull,  may  be  properly  attempted,  if  the  general  con- 
dition of  the  patient  be  favorable  to  such  a  procedure.  In  the  case  of  a 
malignant  growth^  provided  that  the  glandular  implication  be  not  exten- 
sive, excision  may  be  properly  resorted  to,  if  the  case  be  seen  before  the 
tumor  has  spread  beyond  the  cavity  of  the  antrum ;  if,  however,  the  soft 
structures  of  the  cheek  be  involved,  or  if  the  submaxillary  glands  be 
much  enlarged  and  indurated,  even  though  the  growth  be  still  limited  by 
the  walls  of  the  antrum,  operative  interference  is,  as  a  rule,  to  be 
avoided ;  complete  extirpation  would  scarcely  be  practicable  under  such 
circumstances,  while  a  partial  removal  of  the  disease  could  but  render 
the  patient's  condition  worse  than  before. 

Excision  of  the  Upper  Ja'W. — To  Lizars  is  justly  ascribed  the 
credit  of  having  first  proposed  excision  of  the  whole  upper  jaw  for 
tumor  of  the  antrum,  and  to  Gensoul  (in  1827), 
that   of  having  first  actually   performed   the  Fig.  403. 

operation,  though  partial  excisions  had  been 
previously  done  by  Dupuytren,  Jameson,  of  Bal- 
timore,  and    others.      Various  incisions    are 
recommended  by  different  surgeons,  the  beat 
probably  being    that  advised   by   Fergassoii, 
which  consists   in   dividing  the  upper  lip  in 
the  mesial  line,  laying  open  the  nostril  corre- 
sponding to  the  side  of  the  tumor,  carrying  the 
knife  (if  more  space  be  necessary)  ftom  the 
root  of  the  ala,  between  the  side  of  tU  noee 
and  the  ciieek,  as  far  as  the  nasal  bone,  ud 
then  cutting  transversely  opposite  the  lower 
border  of  the  orbit  to  the  zygooMitie  pcoens 
of  the  malar  bone.     The  flap  thos  marked  eat       tx^r.,z 
being  dissected  up,  sufficient  room  is  sflbided    f*fl»  *«-?- 
for  tiie  removal  of  the  largest  taiKir.    Lnan 
employed  an  incision  from  the  sngie  of  the  month  aor 
to  the  malar  bone,  supplementing  tfds  cnCr  if  oec^iwarv.  » ; 
the  lip  into  the  nostril,  and  by  a  ahott  longitDdinal  iacM .::  u  ste  i 
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extremity  of  that  first  made.  Liston's  method,  which,  with  varioos 
slight  modifications,  is  that  usually  adopted,  consists  in  making  one 
incision  from  the  external  angular  process  of  the  frontal  bone  through 
the  cheek  to  the  corner  of  the  mouth ;  a  second  along  the  zygoma,  join- 
ing the  first';  and  a  third  from  the  nasal  process  of  the  maxilla,  detaching 
the  ala  of  the  nose,  and  cutting  through  the  lip  in  the  mesial  line. 

By  any  of  these  methods,  the  whole  upper  jaw  may  be  readily  removed, 
the  flaps  being  dissected  away  from  the  surface  of  the  tumor,  and  the 
bony  connections  of  the  part  severed  with  a  Hey's,  or  other  small  saw, 
and  strong  cutting  pliers.  One,  or,  if  necessary,  two  incisor  teeth  bemg 
extracted,  the  saw  may  be  applied  to  the  alveolus,  to  the  floor  of  the 
nostril,  or  to  both,  so  as  to  cut  a  deep  groove  in  which  the  blades  of  the 
cutting  forceps  may  be  applied ;  the  hard  palate  is  then  cut  through 
with  the  latter  instrument,  the  soft  palate  being  detached  by  a  transverse 
incision,  or,  if  practicable,  the  mucous  covering  of  the  roof  of  the  month 
being  turned  backwards  in  the  form  of  a  flap.  The  malar  bone  is  next 
cut  across  into  the  spheno-maxiUary  fissure,  or,  if  this  bone  is  itself  to  he 
removed,  its  orbital  and  frontal  processes,  and  the  zygoma,  are  similarlj 
divided.  Finally,  one  blade  of  the  forceps  is  introduced  into  the  nostril, 
and  the  other  into  the  orbit  (the  important  structures  in  the  latter  cavity 
being  pushed  and  held  out  of  the  way  with  the  handle  of  a  knife  or  spa- 
tula), and  the  inner  angle  of  the  orbit  cut  across.  The  tumor  may  then 
be  grasped  with  the  lion-jawed  forceps  devised  by  Fergusson  (Fig.  297), 
and  forcibly  depressed,  the  infra-orbital  nerve  being  carefully  divided  Ux 
V)ack,  and  au}^  remaining  attachments  severed  with  a  few  strokes  of  the 
knife.  Hemorrhage  being  arrested  by  ligation  of  any  vessel  that  can  he 
reached,  or  by  the  application  of  the  hot  iron,  if  necessary,  the  large 
cavity  that  is  left  is  to  be  stuffed  with  pledgets  of  lint  furnished  with  a 
string,  to  facilitate  withdrawal  through  the  mouth,  and  the  external 
incisions  accurately  adjusted  with  the  interrupted  or  twisted  suture. 

Partial  Excision  of  the  Jaw  may  often,  in  cases  of  non-malignant 
tumor,  be  advantageousl}"^  substituted  for  complete  extirpation;  thus, 
if  the  orbital  plate  be  not  involved,  this  may  be  left,  a  groove  being  cut 
with  the  saw  across  the  bone  below  the  orbit,  and  the  cutting  pliers  sub- 
sequently applied  in  the  same  line ;  or  if,  on  the  other  hand,  the  alveolw 
and  hard  palate  be  healthj'^,  the  saw  may  be  applied  above  and  parallel 
to  the  alveolar  border  of  the  jaw,  and  again  in  a  line  perpendicular  to 
this,  so  as  to  connect  the  former  section  with  the  orbit;  the  inner 
angle  of  the  orbit  being  then  cut  across,  the  upper  part  of  the  jaw  may 
be  separated  with  the  lion-jawed  forceps,  as  already  described.  Finally, 
it  may  be  advisable,  in  some  instances,  to  adopt  Fergusson's  suggestion 
of  cutting  into  the  centre  of  the  diseased  mass,  and  working  with  curved 
forceps  and  gouge  towards  the  circumference,  instead  of  undertaking  a 
formal  excision.  The  feeling  of  surgeons,  generally,  is  unquestionably 
opposed  to  these  partial  operations,  the  professional  mind  being  proba- 
bly still  influenced  by  Liston's  unqualified  condemnation  of  such  "nib- 
bling and  grubbing"  procedures;  as  justly  remarked,  however,  by  Mr. 
Heath,  it  remains  to  be  seen  which  practice  gives  the  best  results.  In 
the  case  of  small  tumors,  excision  may  be  sometimes  accomplished  from 
within  the  mouth,  without  any  external  incision. 

The  results  of  excision  of  the  upper  jaw  are  quite  as  favorable  as  could 
be  expected,  in  view  of  the  severity  of  the  operation;  IT  cases,  quoted 
by  Heath,  from  the  Medical  Times  and  Gazette^  gave  14  recoveries  and 
but  3  deaths.     The  chief  dangers  of  the  operation  appear  to  be  from 
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shock^  from  hemorrhage^  and  (if  chloroform  be  used)  from  entrance  of 
blood  into  the  air-passages. 

(1.)  Shock  is  not  so  much  a  source  of  risk  in  cases  of  excision  of  the 
jaw  merely,  as  in  those  cases  in  which  the  jaw  is  removed  as  a  prelimi- 
nary step  in  the  extirpation  of  retro-maxillary  tumors.  It  is  diminished 
by  the  use  of  chloroform,  which,  as  the  hot  iron  may  be  required  in  the 
latter  stages  of  the  operation,  should  in  these  cases  be  substituted  for 
ether,  on  account  of  the  inflammable  nature  of  the  latter  agent. 

(2.)  Hemorrhage  is  always  pretty  free  in  these  operations,  during  the 
early  stage,  particularly  if  th^  incision  through  the  cheek  is  adopted, 
when  the  facial  artery  is  cut  at  a  point  at  which  its  calibre  is  considerable ; 
the  surgeon  may,  if  he  think  proper,  apply  a  ligature  to  this  vessel  before 
proceeding  to  the  other  steps  of  the  operation,  but,  as  a  rule,  the  pressure 
of  an  assistant's  fingers,  or  the  application  of  a  serre-fine^  will  suffice  to 
control  the  bleeding  until  the  whole  excision  has  been  completed.  At 
a  later  stage  of  the  operation,  there  is  again  pretty  free  bleeding  from 
branches  of  the  internal  maxillary,  which  are  necessarily  cut  or  torn 
across  where  the  jaw  is  removed;  these  branches  may  be  secured  by 
ligation,  or  may  be  occluded  by  a  few  touches  of  the  hot  iron,  which 
will  often  be  found  a  more  convenient  application  in  this  situation.  In 
order  to  prevent  hemorrhage  during  the  operation,  Lizars  proposed  and 
practised  ligation  of  the  carotid  artery,  as  a  preliminary  proceeding; 
this  plan  is,  however,  abandoned  at  the  present  day,  both  as  unneces- 
sary, and  as,  in  itself,  seriously  complicating  the  patient's  condition. 
The  tendency  of  modern  surgical  writers,  indeed,  is  to  speak  very  lightly 
of  the  risk  of  hemorrhage  in  excision  of  the  upper  jaw,  and  Prof.  Qross, 
in  alluding  to  this  subject,  goes  so  far  as  to  say  that  ''no  skilful  surgeon 
now  even  employs  compression  of  the  carotid  artery  in  these  operations," 
and  that  "there  are  no  structures  in  the  body  of  the  same  extent,  in 
their  natural  and  diseased  condition,  the  removal  of  which  is  attended 
with  so  little  hemorrhage."  With  due  diffidence,  I  must  express  my  dis- 
aent  from  this  opinion.  I  believe  that  profuse  bleeding  is  a  more  fre- 
quent cause,  if  not  of  death,  at  least  of  danger,  in  excision  of  the  upper 
jaw,  than  is  commonly  acknowledged,  and  should  consider  compression 
of  one  or  even  both  carotids,  during  the  operation,  a  highly  proper  and 
judicious  precaution.  Another  plan,  which  is  suggested  by  Fergusson, 
might  also  be  adopted  with  advantage;  this  is  to  notch,  if  not  fairly 
divide,  the  ascending  process  of  the  superior  maxilla,  with  the  alveolus 
and  hard  palate,  before  dissecting  up  the  cheek  or  even  cutting  into  the 
cheek  at  all — the  most  tedious  part  of  the  operation  being  thus  accom- 
plished, before  any  incision  is  made  into  the  most  vascular  parts.  Liga- 
tion of  the  carotid  may  occasionally  be  rendered  necessary  by  the  occur- 
rence of  secondary  hemorrhage. 

(3.)  The  risk  of  suffocation  from  blood  flowing  into  the  air-passages^ 
during  the  operation,  is  of  course  greater  when  the  patient  is  in  a  state  of 
anffisthesia,  than  it  would  be  if  chloroform  were  not  employed;  and  in  Mr. 
Hewett's  well-known  case,*  the  fatal  result  was  attributed  to  this  cause. 
To  prevent  such  an  occurrence,  anaesthesia  should  not  be  pushed  further 
than  absolutely  necessary,  and  assistants  should  constantly  mop  out  the 
mouth  with  sponges  attached  to  sticks  of  a  suitable  length.  Niissbaum, 
a  German  surgeon,  believing  that  this  is  the  principal  source  of  risk 
in  jaw  operations,  advises  the  preliminary  performance  of  a  temporary 
tracheotomy,  the  glottis  to  be  closed  with  a  piece  of  oiled  lint,  and 

»  Med.-Chir.  Trans.,  vol.  xxxiv.,  p.  43. 
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chloroform  to  be  administered  through  a  tracheal  tabe;  such  a  plan 
would,  however,  I  should  fear,  rather  increase  than  lessen  the  risks  of 
the  operation. 

Excision  of  the  greater  part  of  both  Upper  Jaws  was  performed  by 
Rogers,  of  New  York,  in  1824,  and  complete  extirpation  has  since  been 
practised  by  lleyfelder,  Maisonneuve,  and  others;  the  whole  number 
of  operations  on  record,  is  about  a  dozen.  The  incisions  for  this  operir 
tion,  which  is  one  of  the  gravest  character,  consist  of  a  median  divLsion 
of  the  upper  lip,  with  separation  of  both  nostrils — a  duplication,  in  fiict, 
of  the  operation  recommended  for  excisiop  of  either  jaw  separately. 

In  all  operations  upon  the  upper  jaw,  the  skin  covering  the  tumor 
should  be  scrupulously  preserved,  no  matter  how  thin  and  distended  it 
may  appear.  To  complete  the  subject  of  excision  of  the  upper  jaw,  tkie 
following  statistics  of  the  operation  are  quoted  from  Heyfelder. 


Katare  of  operation. 

Whole  No. 
of  easM. 

Cared. 

Relapeed 
or  died. 

Itosalt 
uaknovi. 

Complete  excision  of  one  jaw 

Partial            '*            ''             

Complete  excision  of  both  jaws. . . . 
Partial 

141 

153 

11 

8 

51 

48 

5 

7 

83 

85 

6 

1 

67 
70 

Tumors  of  the  Lo-wer  Ja'W. — Cystic,  Fibrous,  Fibro^ellular^Car- 
tilaginous,  Bony,  Myeloid,  and  Encephaloid  growths  are  met  with  in  this 
situation,  commonly  originating  in  the  cancellous  structure  in  the  centre 
of  the  bone,  and  projecting  both  into  the  mouth,  and  downwards  into 
the  side  of  the  neck,  in  the  form  of  rounded  or  irregularly  lobed  masses. 
The  remarks  which  were  made  as  to  the  importance  of  a  correct  diag- 
nosis, in  cases  of  tumor  of  the  upper  jaw,  are  equally  applicable  with 
regard  to  those  of  the  inferior  maxilla — simple  cystic  growths  being 
usually  readily  curable  by  laying  open  the  cyst  and  stuffing  its  cavity 
with  lint — non-malignant,  solid  tumors  requiring  excision  with  saw  and 
cutting  pliers — and  cancers  of  this  part,  on  the  other  hand,  often  not 
admitting  of  any  operative  interference  whatever. 

£jx:cision  of  the  Loixrer  Sb.'W. — It  is  occasionally  possible,  as  re- 
centl}'  advised  by  Heath,  and  as  long  ago  done  by  the  late  J.  Rhea 
Barton,  of  this  city,  to  remove  non-malignant  solid  tumors  of  the  lower 
jaw,  without  sacrificing  the  whole  thickness  of  the  bone ;  and  it  is 
certainly  desirable,  under  such  circumstances,  to  preserve  the  base  of 
the  jaw,  for  the  reasons  already  given  in  speaking  of  necrosis  of  this 
part.  If,  however,  the  whole  thickness  of  the  bone  on  one  side  be  in- 
volved, excision  may  be  performed  by  making  a  single  incision  along  the 
base  of  the  jaw,  prolonging  the  cut,  if  necessary,  in  a  line  corresponding 
to  the  position  of  the  ascending  ramus,  and  curving  the  anterior  ex- 
tremity of  the  wound  upwards,  toward  but  not  through  the  prolabiunL 
If  the  portion  of  bone  to  be  removed  extend  beyond  tlie  median  line,  a 
ligature  should  be  passed  through  the  tip  of  the  tongue,  to  prevent  its 
retraction  when  the  muscles  of  the  floor  of  the  mouth  are  divided.  In 
this  first  incision  the  facial  artery  will  be  cut,  and  should  be  immediately 
secured  with  ligatures.  The  flap,  formed  as  above  directed,  should  h^ 
carefully  dissected  up,  and  the  inner  side  of  the  jaw  cautiously  cleared, 
by  separating  the  soft  tissues  of  the  mouth — a  tooth  having  been  pre- 
viously extracted  on  either  side  of  the  tumor;  the  saw  is  to  be  applied  ao 
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Fig.  408. 


as  to  cut  a  deep  notch  through  the  alveolus,  the  bone  section  being  sub- 
sequently completed  either  with  the  saw  or  cutting  pliers.  The  part  to 
be  removed  is  then  seized  with  the  lion-jawed  forceps,  and  wrenched  out, 
any  remaining  attachments  being  severed  with  a  few  strokes  of  the  knife. 

If  the  morbid  growth  involve  the  angle  of  the  jaw  and  part  of  the 
ascending  ramus,  it  will  be  necessary  to  disarticulate  the  bone  upon  that 
side;  in  this  case,  the  incision  should 
be  prolonged  to  the  back  of  the  ar- 
ticulation, when  the  bone,  having 
been  divided  in  front  of  the  tumor, 
is  to  be  cleared  by  careful  dissec- 
tion, the  surgeon  then  depressing 
the  body  of  the  jaw,  so  as  to  render 
tense  and  facilitate  the  division  of 
the  attachment  of  the  temporal 
muscle  to  the  coronoid  process ;  the 
jaw  being  twisted  somewhat  out- 
wards, the  joint  may  now  be  opened 
from  the  front,  and  disarticulation 
complete<l.  The  edge  of  the  knife 
should,  throughout,  be  kept  close  to 
the  bone,  lest  the  internal  maxillary 
or  even  the  external  carotid  artery 
should  be  accidentally  wounded. 
Hemorrhage  being  checked  by  liga- 
tures, or,  if  from  the  dental  artery 
in  the  cut  surface  of  bone,  by  the 
application  of  Monsel's  salt  or  the 
actual  cautery,  the  exteraal  incision 
may  be  closed  by  means  of  the  in- 
terrupted or  twisted  suture.  Until 
union  is  completed,  the  patient's  diet  should  be  limited  to  liquid  food, 
which  may  be  given  through  a  tube. 

Metallic  caps,  to  fit  the  teeth  of  the  remaining  portions  of  the  jaw,  and 
connected  with  a  spring  to  a  similar  contrivance  applied  to  the  teeth  of 
the  upper  jaw,  are  sometimes  employed  to  prevent  distortion  from  the 
action  of  the  muscles.  Such  an  apparatus  is,  however,  according  to 
Heath,  quite  unnecessary,  as  the  bone  quickly  resumes,  unaided,  its 
normal  position. 

If  the  tumor  be  very  large,  involving  both  sides  of  the  jaw,  a  U-shaped 
incision  dividing  both  facial  arteries  may  be  employed,  as  recommended 
by  Fergusson  ;  or,  as  advised  by  Heath,  the  lower  lip  may  be  divided  in 
the  median  line,  and  the  flaps  dissected  back  on  either  side. 

Excision  of  a  part  of  the  lower  jaw  for  tumor,  which  was  first  per- 
formed by  Deaderick,  of  Tennessee,  in  1810  (though  his  case  was  not 
published  until  thirteen  years  later),  has  been  practised  a  great  many 
times ;  and,  except  in  cases  of  malignant  disease,  with  very  good  results. 
The  proportion  of  failures  under  the  latter  circumstances  (twenty-one 
out  of  thirty-nine  cases,  according  to  Hey felder),  authorizes  the  question 
whether,  in  a  case  of  cancer  of  this  part  admitting  of  any  operation, 
complete  extirpation  would  not  be  better  than  any  less  sweeping  measure. 
The  following  statistics  of  excision  of  the  lower  jaw, /or  all  causes,  are 
taken  from  Heyfelder. 


Dlurticalation  of  lower  Jaw. 
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Nature  of  operation. 

Whole  Ko.   1       Cared, 
of  ca«eB.     1 

BelapMd           Beealt 
or  died.        ankaova. 

Complete  extiq^ation 

15 
188 
188 

14 
90 

84 

1 
43 
88 

Disarticulation  of  half  the  jaw 

Partial  excision , 

■  • 
21 

Anchylosis  or  Closure  of  the  Jaixrs  may  follow  sloughing  re- 
sulting from  the  abuse  of  mercury  or  ft-om  cancrum  oris,  or  occurring  in 
the  course  of  low  fevers ;  it  may  also  be  caused  by  rheumatoid  arthritis, 
by  the  contraction  of  the  cicatrix  of  a  bum,  or  by  a  wound  of  the  tcm- 
poro-maxillary  articulation.  If  the  anchylosis  be  confined  to  one  sidt^ 
it  may  be  rcmedietl  by  a  resort  to  Rizzoli's  or  Esmarch's  operation  (see 
p.  301),  the  latter  procedure  being  probably  the  better  of  the  two.  The 
section  of  the  bone  should  always  be  made  in  front  of  the  cicatrix.  If  Wh 
sides  of  the  jaw  are  nnchylosed,  provided  tliat  the  whole  thickness  of  the 
cheek  is  not  involved,  an  attempt  may  be  made  to  restore  the  mobility 
of  the  part  by  dividing  the  cicatricial  bands  from  within,  and  gradnallj 
separating  the  jaws  by  means  of  a  screw  dilator,  or,  which  Heath  prefers, 
by  the  use  of  metal  shields  adapted  to  the  teeth,  and  forced  apart  with 
wedges.  This  mode  of  treatment,  though  both  tedious  and  painfull,  can, 
according  to  Heath,  be  made,  with  care  and  attention,  to  3*ield  very  good 
results. 

Diseases  or  the  Palate. 

Cleft  Palate. — This  is  a  congenital  deformity  consisting  of  a  di- 
vision in  the  median  line  of  the  part,  which  may  be  confined  to  the 
nvula,  or  to  that  and  the  soft  palate,  or  may  involve  the  whole  floor  of 
tlie  mouth,  being,  perhaps,  additionally  complicated  by  the  coexistence 
of  harelip.  More  rarely,  the  hard  palate  is  cleft  (in  connection  with 
harelip),  the  soft  palate  and  uvula  escaping.  In  some  cases,  there  is  i 
double  fissure  anteriorly,  the  intermaxillary  bone  projecting  between  the 
two  clefts.  If  the  deficienc}'  be  extensive,  a  cleft  palate  may  interfere 
seriously  with  deglutition  by  allowing  regurgitation  through  the  noee, 
and  in  all  cases  it  causes  indistinct  articulation,  with  a  disagreeable 
modification  in  the  tone  of  the  voice. 

Treatment If  very  slight,  and  limited  to  the  soft  parts  merely,  a  cnre 

may  sometimes  be  obtained  by  Cloquct's  plan  of  repeatedly  cauterizing 
the  angle  of  the  cleft,  and  then  waiting  for  cicatrization  to  produce  con- 
traction. As  a  rule,  however,  cleft  palate  can  only  be  remedied  by  an 
operation,  which,  when  applied  to  the  soft  palate,  is  called  Staj^yh 
raphy^  and  when  to  the  hard  palate.  Uranoplasty. 

Staphyloraphy.  —  If  the  case  be  complicated  with  harelip,  this 
should  be  operated  on  in  infanc}',  the  patient  wearing  subsequently  a 
suitable  check-compressor,  so  as  to  encourage  contraction  of  the  fissure. 
As  the  operation  of  staphyloraphj-  is  both  painful  and  tedious,  it  was 
formerly  considered  necessary  to  wait  until  the  patient  should  be  old 
enough  to  be  himself  anxious  for  a  cure,  and  willing  to  co-operate  with 
patience  and  fortitude  in  the  surgeon's  etforts  for  his  relief-  At  the  pr^ 
sent  day,  however,  with  the  aid  of  anaesthetics,  and  particularly  with  the 
facility  afforded  hy  the  use  of  T.  Smith's  gag  and  tongue-depressor,  or 
such  an  one  as  is  shown  in  Fig.  404,  it  is  no  longer  thought  ImperatiTi 
to  wait  in  all  cases  until  adult  life,  and  several  highly  successfbl  opera- 
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Whitehead's  ghg  and  tongae-depreeaor. 


tions  upon  young  children  have  been  performed  by  T.  Smith,  Collis, 
Durham,  Buszard,  Billroth,  Tait,  Marsh,  and  other  surgeons.  The  great 
object  of  operating  at  an  early 

period,  in  these  cases,  is  that  Fig.  404. 

the  fissure  may  be  closed  be- 
fore the  child  has  acquired  the 
peculiar  nasal  tone  of  voice 
which  habitually  accompanies 
the  deformity;  and  the  age 
at  which  the  operation  should 
ordinarily  be  attempted,  in 
suitable  cases,  may  be  given, 
upon  the  authority  of  Holmes, 
as  about  three  years.  The 
operation  in  infancy  should, 
however,  probably  be  reserved 
for  those  cases  in  which  the 
deft  is  confined  chiefly,  if  not 
entirely,  to  the  soft  palate; 
and  it  is  but  right  to  add  that 
the  two  surgical  writers  whose 
experience  in  staph^doraphy 
has  been,  perhaps,  greater 
than  that  of  any  others — Sir 
W.  Fergusson,  and  Dr.  J.  Mason  Warren,  of  Boston — both  discourage 
early  operations,  and  both  deprecate  the  use  of  anaesthetics  in  these  cases. 

The  first  successful  staphyloraphy  was  done  by  Roux,  in  1819,  and 
the  operation  has  since  been  illustrated  by  the  Warrens,  father  and  son, 
Miitter,  Diefienbach,  Liston,  Fergusson,  S^dillot,  Mettauer,  Pancoast, 
Avery,  Collis,  Pollock,  and  others.  In  its  simplest  form,  the  operation 
consists  in  freshening  the  edges  of  the  cleft,  and  then  bringing  them 
together  with  a  sufScient  number  of  interrupted  sutures.  In  order  to 
diminish  the  tension  upon  the  stitches,  Roux  employed  transverse  inci- 
sions, for  which  Dieffenbach  judiciously  substituted  incisions  parallel  to 
the  fissure.  Warren,  in  1843,  introduced  a  further  improvement,  which 
consisted  in  dividing  the  muscles  contained  in  the  posterior  pillar  of  the 
fauces;  but  to  Fergusson,  in  1844,  is  due  the  credit  of  first  distinctly 
pointing  out  the  importance  of  a  preliminary  myotomy,  so  as  temporarily 
to  paralyze  the  velum,  and  thus  prevent  disturbance  of  the  line  of  union 
by  the  muscular  action  of  the  parts. 

Fergusson^s  operation  consists  in  dividing  ttffe 
levator  palati  on  either  side,  by  introducing  a 
curved  knife  through  the  fissure  and  cutting  from 
above — then  dividing  the  palato-pharyngeus  by 
snipping  the  posterior  pillar  of  the  fauces  (as  was 
done  by  Warren),  and,  if  necessary,  similarly  di- 
viding the  anterior  pillar,  containing  the  palato- 
glossus. Pollock  and  Sddillot  divide  the  levator 
palati  by  what  might  be  called  a  submucous  sec- 
tion, thrusting  a  knife  through  the  palate  near  the 
hamular  process  on  either  side,  and  severing  the 
muscular  fibres  by  raising  the  handle  and  depress- 
ing the  blade  of  the  instrument.  This  division 
of  the  muscles  is  often  attended  with  more  bleed- 
ing than  any  other  part  of  the  operation,  and 
46 
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hence,  if  chloroform  is  to  be  used,  ma}'  be  advantageously  postponed,  as 
recommended  b}'  T.  Smith,  until  after  the  introduction  of  the  sutures, 
or,  on  the  other  hand,  ma}'  be  done,  as  advised  by  Callender,  without 
chloroform,  a  few  days  before  the  rest  of  the  oi)eration  is  performed.^ 

Paring  (he  edges  of  the  fissure  ma}'  be  either  the  first  or  the  second  step 
of  the  operation,  according  as  myotomy  has  or  has  not  been  previously  per- 
formed. The  surgeon  may  seize  the  tip  of  the  uvula  on  either  side  and 
pare  the  edges  from  before  backwards,  by  transfixing  the  part  with  a 
sharp-pointed  bistoury  near  the  angle  of  the  cleft,  the  angle  itself  being 
subsequently  freshened ;  or,  as  advised  by  Smith,  may  cut  from  behind 
forwards — the  a<l vantage  of  this  plan  being  that  the  blood  flows  back- 
wards, and  thus  does  not  obscure  the  line  of  incision. 

The  introduction  of  the  sutures  is  probably  the  most  diflScult  jMurt  of 
the  operation  for  cleft  palate.  If  the  ordinary  silk  suture  is  to  be  used, 
the  plan  suggested  by  Avery  will  be  found  very  convenient.  This  coii- 
sists  in  introducing,  with  a  small  nsevus  needle,  on  one  side  a  single 
thready  and  on  the  other  side  a  loop  of  silk :  one  end  of  the  single  throd 
being  then  passed  through  the  loop,  the  latter  is  withdrawn,  carrying 
the  single  thread  with  it,  and  thus  readily  bringing  the  suture  into  place. 
By  this  mode  of  proceeding  the  needle  is  introduced  on  either  side /ram 
beloiCj  thus  enabling  the  surgeon  to  regulate  the  distance  between  his 
stitches  with  greater  accuracy  than  would  otherwise  be  possible.  Instead 
of  the  silk  suture,  T.  Smith  employs  fine  catgut  or  horsehair,  while  many 
American  surgeons  consider  silver  wire  preferable  to  any  other  materiaL 
If  wire  be  used,  a  short  curved  needle  should  be  employed,  its  introduc- 
tion being  facilitated  by  the  use  of  suitable  forceps. 

The  mode  of  fastening  ihe  suture  is  a  matter  of  some  importance: 
Fergusson  passes  one  end  through  a  slip  noose  formed  upon  the  other, 
and  drawing  this  noose  tight,  runs  it  up  so  as  to  approximate  the  edges 
of  the  fissure,  securing  the  whole  with  an  ordinary  surgeon's  knot.  If 
horsehair  be  used,  a  triple  instead  of  the  common  double  knot,  is,  accord- 
ing to  T.  Smith,  necessary  to  prevent  slipping.  The  wire  suture  may 
be  secured  by  clamping  upon  it  a  perforated  shot,  both  ends  being  passed 
through  the  same  shot,  or  one  shot  applied  to  either  side  of  the  cleft, 
according  to  the  surgeon's  fancy.  From  three  to  five  sutures  are  usually 
required,  and  they  should  enter  and  leave  the  palate  about  a  quarter  of 
an  inch  from  the  freshened  edge  on  either  side  of  the  cleft:  they  must 
not  be  drawn  too  tight,  it  being  always  remembered  that  they  are  meant 
not  to  pull,  but  merely  to  hold  the  edges  together.  The  anterior  suture 
is  usually  introduced  first,  and  when  all  are  secured,  if,  in  spite  of  the 
relaxation  aflTorded  by'myotomy,  the  parts  appear  tense,  free  lateral  in- 
cisions should  be  made  on  either  side. 

The  sutures,  as  a  rule,  should  not  be  removed  until  the  eighth  or  tenth 
day,  and  then  one  or  two  at  a  time — the  patient  during  the  interval 
being  fed  on  liquid  but  nutritious  food,  and  kept  as  quiet  as  possijble, 
though  not  necessarily  confined  to  bed. 

After  the  operation,  the  voice  is  occasionally  observed  to  have  under- 
gone immediate -and  decided  improvement,  but  in  most  cases,  at  least  in 
adults,  a  considerable  length  of  time  and  a  long  course  of  vocal  gym- 
nasties  will  be  found  necessary  to  restore  distinct  articulation. 

Uranoplasty. — The  merit  of  first  devising  an  operation  for  the  core 
of  fissure  of  the  hard  palate,  is  due  to  the  late  Dr.  J.  Mason  Warren,  of 

»  According  to  Lawson  Tait,  myotomy  by  any  method  is  occasionallj  followed 
by  atrophy  of  the  palate. 
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Boston,  who  published  an  account  of  his  procedure  in  1843.  His  plan 
was  to  dissect  up,  with  a  long  double-edged  knife  curved  on  the  flat,  the 
mucous  covering  of  the  hard  palate,  beginning  on  either  side  of  the  fissure, 
and  carrying  the  dissection  back  to  the  alveolar  processes ;  the  pendu- 
lous flaps  thus  formed  were  then  united  in  the  median  line.  Another 
plan,  which  Fergusson  prefers,  is  to  make  an  incision  parallel  to  the 
alveolus  on  either  side,  and  carry  the  dissection  towards  the  free  margin 
of  the  fissure.  Langenbeck  uses  a  blunt  instrument,  with  which  to 
separate  the  periosteum  from  the  bone,  in  order  to  take  advantage  of  the 
osteo-genetic  power  of  that  membrane ;  and  his  operation,  which  has 
been  frequently  performed  in  Germany,  has  been  successfully  repeated 
in  this  country  by  Dr.  Wm.  R.  Whitehead,  of  New  York,  who  published 
an  excellent  paper  on  the  subject,  with  an  analysis  of  55  cases,  in  the 
American  Journal  of  Medical  Sciences  for  October,  1868. 

It  is  a  disputed  point  amongst  surgeons,  whether,  in  dealing  with  a 
fissure  of  both  hard  and  soft  palate,  an  attempt  should  be  made  to  close 
the  whole  gap  at  once,  or  whether  the  operation  should  be  divided  be- 
tween several  sittings:  no  positive  rule  can  be  given  upon  this  point, 
but  Holmes's  advice  appears  judicious,  viz.,  to  be  content  with  closing 
a  portion  of  the  hard  palate  at  the  first  operation,  provided  the  parts 
come  easily  together,  but,  if  it  should  be  found  necessary  to  detach  the 
soft  parts  through  the  whole  extent  of  the  cleft,  then  to  attempt  complete 
closure  at  one  operation.  According  to  T.  Smith,  if  staphyloraphy  be 
performed  at  an  early  age,  the  fissure  of  the  hard  palate  will  subsequently 
undergo  contraction  to  such  an  extent  as  to  render  it  possible,  in  most 
cases,  to  dispense  with  any  further  operation. 

In  cases  of  cleft  palate  not  admitting  of  surgical  treatment,  and  in 
most  cases  of  Acquired  Perforation  of  the  Hard  Palate j  particularly  as 
the  result  of  syphilis,  obturators  of  metal,  ivory,  or  vulcanized  India- 
rubber,  may  be  worn ;  one  of  the  best  instruments  of  the  kind  is  that 
devised  by  Kingsley,  of  New  York;  it  is  provided  with  a  soft  curtain  of 
India-rubber,  to  take  the  place  of  the  natural  velum.  A  judicious  caution 
as  to  the  use  of  obturators  in  cases  of  necrosis,  is  given  by  Heath. 
This  IS,  that  no  plug  should  be  introduced  into  the  aperture  itself,  which 
would  inevitably  become  still  further  enlarged  by  the  pressure  on  its 
edges,  but  that  the  occluding  apparatus  should  consist  of  a  properly 
fitting  plate,  arching  below  the  palate,  and  attached  to  the  teeth. 

Ijlongation  of  the  Uvula. — This  aflfection  is  usually  remediable 
by  the  use  of  astringent  gargles  or  caustic  solutions,  but,  if  persistent. 

Fig.  406. 


Forcept-flcitsort  for  cnttlDg  avnla. 

operation  for  its  relief.    This  operation  ooii8i|l|^M^ 
i  pendulous  part  with  scissors,  at  about  a  thia^^^^^ 
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an  inch  from  the  root  of  the  organ.  The  tip  of  the  uvula  may  be  seized 
with  forceps  held  iu  the  left  hand,  while  the  scissors  are  applied  with  the 
right,  or  an  instrument  may  be  used,  which  has  been  constructed  for  the 
purpose,  and  by  which  the  part  to  be  removed  is  caught  and  cat  oif  il 
the  same  moment  (Fig.  406). 

Diseases  of  the  Tonsils. 

Tonsillitis)  In Jl animation  of  the  Tonsils^  or  Quinsy^  may  termiBate 
in  resolution,  or  may  run  on  to  suppuration — ^in  which  case  the  patk&t 
may  suffer  a  good  deal  from  dyspna^a,  before  relief  is  afforded  by  the 
spontaneous  opening  of  the  abscess.  Local  depletion,  by  scarification  of 
the  part  with  a  probe-pointed  knife,  may  sometimes  be  of  service  in  these 
cases,  and,  if  the  presence  of  pus  can  be  determined,  an  incision  should 
be  made  for  its  evacuation ;  the  ordinarj'  gum  lancet  is  a  safe  and  con- 
venient instrument  for  this  purpose. 

Chronic  Enlargement  or  Hsrpertrophy  of 
the  Tonsils  may  occur  in  healthy  children  as  the 
result  of  frequent  attacks  of  tonsillitis,  croapi  diph- 
theria, etc.,  or  ma}'  be  a' manifestation  of  the  scro- 
fulous diathesis,  occurring  without  any  obvioos 
exciting  cause.  If  excessive,  this  hypertrophy  maj 
lead  to  unpleasant  results,  such  as  snoring  daring 
sleep,  obstruction  to  nasal  respiration  (giTiog 
rise  to  a  habit  of  keeping  the  mouth  open),  and 
even  permanent  dyspua?a — producing  perhaps  con- 
traction of  the  chest,  and  eventually  interfering 
with  the  general  nutrition  of  the  patient.  DeiP 
uess,  also,  is  often  attributed  to  tonsillar  enlarge- 
ment. Tlie  treatment  consists  iu  the  use  of  astrin- 
gent gargles,  the  application  of  nitrate  of  silT^t 
in  substance  or  solution,  the  muriated  tin^ 
ture  of  iron,  or  the  tincture  of  iodine,  and  in  the 
adoption  of  means  to  improve  the  general  health, 
luhahitions  of  diluted  creasote  vapor,  or  the  ott 
of  the  atomizer,  may  also  prove  of  service.  As  t 
last  resort,  excision  of  a  |K)rtion  of  the  enlargeil 
tonsil  may  be  performed,  either  by  seizing  the  pro- 
jecting part  with  forceps,  and  catting  off  a  slice 
with  a  probe-pointed  bistoury,  wrapped  so  as  to 
protect  the  lips,  or  by  means  of  an  instrument  de- 
vised for  the  purpose  by  Fahnestock,  and  since 
modified  b}"^  others,  which  is  known  as  a  /o»- 
nilloiomc  or  tonsil  guiUotitie.  If  the  simple  knife 
be  used,  care  should  be  taken  to  keep  its  edge 
directed  somewhat  towards  the  median  line,  so  as 
to  avoid  the  possibilitj'  of  wounding  the  internal 
carotid  artery.  J.  Wood  advises  that  the  section 
should  be  made  from  below  upwards.  The  surgeon 
may  stand  behind  the  patient  in  operating  on  the 
riglit  tonsil,  and  to  the  patient's  right  side  in  ope- 
rating on  the  left.  Hemorrhage  is  rarely  trouble- 
some after  these  operations,  usually  yielding readilj 
to  tlie  application  of  ice  or  simple  astringents;  if 
FaiiQc^tock'b  tonaiUotuino.     blccdlng  shouUl,  howevcr,  persist,  a  turpeDtinega^ 
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gle,  as  advised  by  Erichsen,  might  be  tried,  or  the  part  might  be  lightly 
touched  with  a  brush  or  sponge  dipped  in  MonsePs  solution. 

Malignant  Afibotions  of  the  Tonsils.— The  tonsil  is  occasionally, 
though  rarely,  the  seat  of  cancer,  which  may  be  either  scirrhus  or  en- 
cephaloid ;  epithelioma,  also,  is  said  to  have  been  observed  as  a  primary 
growth  in  this  locality.  The  diagnosis  from  simple  hypertrophy^  may 
be  made  by  observing  the  greater  hardness  of  the  tumor,  its  tendency 
to  ulceration,  and  the  implication  of  neighboring  lymphatic  glands. 
From  syphilitic  disease  of  the  tonsil,  the  diagnosis  is  sometimes  very 
difficult,  but  may  be  aided  by  observing  the  efficacy,  or  want  of  efficac}^ 
of  antisyphilitic  treatment.  In  most  cases  of  malignant  disease,  in  this 
situation,  palliative  measures  are  alone  applicable,  but  if  the  nature  of 
the  affection  is  recognized  at  an  early  period,  while  the  disease  is  as  yet 
confined  to  the  tonsil  itself,  excision  may  be  properly  attempted.  Ex- 
tirpation from  within  the  mouth  has  been  practised  by  Velpeau,  Warren, 
and  Demarquay — the  latter  surgeon  having  employed  the  Scraseur — ^but, 
upon  the  whole,  the  operation  by  external  excision,  as  successfully  re- 
sorted to  by  Cheever,  of  Boston,  would  appear  preferable.  In  the  case 
recorded  by  this  surgeon,  two  incisions  were  made,  one  from  within  the 
angle  of  the  jaw  downwards,  in  a  line  parallel  to  the  sterno-mastoid 
muscle,  and  the  other  along  the  lower  border  of  the  jaw ;  by  dissecting 
away  the  parts  on  either  side,  an  enlarged  l3rmphatic  gland  was  first  ex- 
posed and  removed,  and  then,  the  digastric,  stylo-hyoid,  and  stylo-glossus 
muscles  being  cut,  the  fibres  of  the  superior  pharyngeal  constrictor  were 
separated  so  as  to  allow  the  finger  to  enter  the  pharynx,  when  the  tonsil 
was  readily  enucleated.  The  largest  vessel  divided  was  the  facial  artery, 
twelve  ligatures  in  all  being  required.  The  horizontal  wound  was  closed 
with  a  single  suture,  and  recovery  was  complete  in  about  a  month. 

Diseases  of  the  Pharynx  and  (flsoPHAOus. 

ISrysipelas  of  the  Pharynx  is  occasionally  met  with,  either  as  a 
primary  affection,  or  as  a  complication  in  cases  of  ordinary  facial  ery- 
sipelas; the  treatment  consists  in  the  administration  of  tonics  and  stimu- 
lants, with  the  local  use  of  a  solution  of  nitrate  of  silver,  and  of  gargles 
of  chlorate  of  potassa.  Should  sloughing  occur,  the  mineral  acids  may 
be  employed,  both  internally  and  topically.  Laryngotomy  may  become 
necessary  in  the  event  of  the  sudden  supervention  of  oedema  of  the  glot- 
tis, while  free  incisions  into  the  aflTected  parts  would  be  indicated  by  the 
occurrence  of  suppuration. 

Retro-Phar3rngeal  Absoess. — Abscesses  are  occasionally  met  with 
behind  the  pharynx,  originating  either  in  the  areolar  tissue  in  front  of 

Fig.  408. 
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Pharyngotome. 


the  vertebral  column,  or  in  the  lymphatic  glands  which  exist  in  that  situ- 
ation.   The  formation  of  pus  in  some  cases  evidently  depends  apon 
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disease  of  the  cervical  vertebrae.  Ketro-pharjngeal  abscess  is  a  very 
grave  affection,  forty-one  out  of  ninety-seven  cases  collected  by  Gaatier 
having  proved  fatal.  No  age  is  exempt  from  the  disease,  though  it  is 
most  common  among  young  children.  The  early  symptoms  are  in  no 
wise  distinctive,  but  when  pus  has  formed,  a  distinct  tumor  may  be  ob- 
served, by  the  touch,  if  not  by  sight,  usually  involving  one  side  of  the 
pharynx  only,  and  soon  leading  to  unilateral  swelling  of  the  neck,  and 
often  to  stiffness  of  the  lower  jaw.  The  trecUmentj  which  should  be 
promptly  applied  to  prevent  suffocation,  consists  simply  in  making  a 
free  opening  for  the  evacuation  of  the  pus,  either  with  a  wrapped  bis- 
toury, a  trocar  and  canula,  or  an  instrument  devised  for  the  purpose  and 
known  as  a  pharyngotome  (Fig.  408). 

Phaxyngeal  Tumors  may  arise  in  the  post-pharyngeal  areolar 
tissue,  may  descend  from  the  nasal  cavities,  or  may  spring  from  the 
epiglottis.  They  may  be  of  the  nature  of  polypi  (fibro-cellular  tumors, 
myxoraata,  etc.),  or  may  be  malignant  growths,  either  of  a  cancerous  or 
epithcliomatous  nature.  As  they  increase  in  size,  they  impede  both 
deglutition  and  respiration,  and  may  thus  lead  directly  to  a  fatal  termi- 
nation. Operative  interference,  farther  than  tracheotomy  to  avert  suf- 
focation, can  rarely  be  justified  in  a  case  of  malignant  growth  in  this 
situation,  but  the  treatment  of  innocent  pharyngeal  tumors  may  he 
more  hopefully  undertaken.  In  some  cases,  it  may  be  possible  to  remove 
the  mass  through  the  mouth  by  avulsion,  or  by  the  use  of  the  ligature, 
ecraseur^  etc.,  but  in  dealing  with  growths  springing  from  the  epiglottis 
or  adjoining  parts,  or  with  any  pharyngeal  tumors  having  a  broad  base, 
such  a  course  would  rarely  be  practicable,  and  under  these  circumstances 
the  operation  known  as  Suh-hyoidean  Pharyngotomy  may  be  properly 
performed. 

This  procedure  appears  to  have  been  first  described  by  Malgaigne, 
under  the  name  of  Sub-hyoidean  Laryngotomy^  and  has  been  recently 
revived  by  Langenbeck.*  In  a  case  narrated  by  this  surgeon,  a  pre- 
liminary tracheotomy  having  been  performed  and  a  tube  introduced,  the 
operator  made  a  small  transverse  incision,  close  beneath  the  lower  edge 
of  the  hy6id  bone,  and  divided  the  sterno-hyoid  and  omo-hyoid  musdes. 
The  thyro-hyoid  membrane  being  opened,  the  finger  of  an  assistant  was 
placed  in  the  pharynx,  pushing  forward  the  tumor  for  the  removal  of 
which  the  operation  was  undertaken,  when  the  mucous  membrane  of  the 
gullet  was  divided,  and  the  epiglottis,  which  was  found  to  be  healthy, 
drawn  forward  with  a  strabismus  hook.  The  tumor — a  fibro-myxoma, 
the  size  of  a  pigeon's  Qgg — was  now  seen  arising  from  the  left  aryteno- 
epiglottic  fold,  and  extending  by  a  broad  base  to  the  left  side  of  the 
pharynx.  Excision  was  accomplished  by  drawing  out  the  growth  with 
forceps,  and  carefully  separating  it  from  its  attachments,  blood  being 
kept  from  entering  the  larynx  by  pressing  a  sponge  over  the  glottis. 
For  several  weeks  it  was  necessary  to  feed  the  patient  through  a  tube, 
but  the  ultimate  result  of  the  case  was  quite  satisfactory. 

Spasm  of  the  (EsophaguSi  or,  as  it  is  often  called,  Spasmodic 
Stricture  of  this  tube,  may  be  met  with  in  connection  with  other  hys- 
terical phenomena,  or  may  be  a  reflex  condition  depending  upon  slight 
inflammation  or  ulceration  of  the  part,  upon  hepatic  disease,  upon  the 
irritation  caused  by  hemorrhoids,  etc.  The  diagnosis  from  actual  ob- 
struction, may  be  made  by  observing  the  intermitting  character  of  the 
affection,  and  by  the  use  of  the  oesophageal  bougie,  which,  in  a  case  of 
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this  description,  will  meet  with  little  if  any  resistance.  The  treatment 
consists  in  removing  any  source  of  reflex  ijrritation  which  can  be  de- 
tected, and  in  the  administration  of  tonics,  antispasmodics,  &nd  laxa- 
tives, with  the  use  of  cold  bathing,  and  attention  to  the  quality  of  the 
food,  which  should  be  unirritating  and  thoroughly  masticated. 

Paralysis  of  the  (Esophagus  may  occur  as  a  symptom  of  disease 
of  the  central  nervous  system,  and  may  be  distinguislied  from  oesopha- 
geal spasm,  by  the  absence  of  pain  or  any  sense  of  choking.  Food 
may  be  cautiously  administered  in  these  cases  through  a  stomach-tube, 
or  the  strength  of  the  patient  may  be  sustained  by  the  use  of  nutritive 
enemata.  The  application  of  electricity  is  said  to  have  occasionally 
proved  beneficial. 

A  Dilated   and  Sacculated  Condition  of  the  (Esophagus 

is  sometimes  met  with — usually,  however,  as  a  consequence  of  organic 
stricture.  A  comparatively  slight  degree  of  obstruction,  and  one  which 
does  not  prevent  the  passage  of  a  bougie,  may  yet  allow  the  temporary 
retention  in  the  gullet  of  a  portion,  at  least,  of  the  food  swallowed, 
and  thus  gradually  lead  to  dilatation  of  th3  part,  and  the  formation  of 
pouches  extending  among  the  muscles  of  the  neck  in  various  directions. 
Such  a  condition  existed  in  the  case  of  the  late  Dr.  Marshall  Hall.  The 
treatment  of  oesophageal  dilatation,  without  stricture,  can  be  palliative 
merely,  consisting  in  the  administration  of  liquid  food  through  a  tube, 
or  in  the  use  of  nutrient  enemata. 

Stricture  of  the  (Esophagus. — Dysphagia,  which  is  the  prominent 
symptom  of  oesophageal  obstruction,  may  depend  upon  a  number  of  con- 
ditions totally  independent  of  any  organic  disease  of  this  part.  Thus, 
as  has  been  already  mentioned,  difficult  deglutition  may  be  due  to  the 
existence  of  enlarged  tonsils,  of  pharyngeal  tumors,  or  of  retro-pharyn- 
geal  abscess ;  it  may  also  be  caused  by  various  affections  of  the  larynx, 
by  the  pressure  of  cervical  or  intra-thoracic  tumors,  by  aneurism  of  the 
carotid,  innominate,  or  aorta,  by  displacement  of  the  sternal  extremity 
of  the  clavicle,  or  by  the  presence  of  a  foreign  body.  Hence,  the  diag- 
nosis of  stricture  of  the  oesophagus  should  only  be  made  after  a  careful 
investigation  of  the  history  of  the  case,  and  of  all  its  circumstances ; 
and  the  surgeon  should  beware  of  hastily  thrusting  in  a  bougie,  which, 
if  it  might,  by  perforating  the  wall  of  an  abscess,  effect  a  cure,  would,  if 
it  should  perforate  the  sac  of  an  aneurism,  as  certainly  cause  death. 

Varietien  of  Stricture. — Apart  from  the  condition  known  as  spasmodic 
stricture^  which  has  already  been  referred  to,  we  may  recognize  two 
varieties  of  the  disease,  the  fibrous  and  the  malignant.  The  fibrous 
stricture  is  usually  due  to  traumatic  causes,  especially  the  contact  of 
hot  water,  or  of  caustic  alkalies  or  acids,  but  is  also  said  to  have  been 
occasionally  observed  as  a  lesion  of  constitutional  syphilis.  It  may 
occur  in  any  part  of  the  tube,  and  varies  in  extent  from  a  few  lines  to 
several  inches,  involving  sometimes  a  part  only,  and  sometimes  the 
whole  calibre  of  the  gullet.  The  oesophagus  above  the  seat  of  stricture 
is  usually  dilated,  and  often  ulcerated,  that  portion  which  is  below 
being  normal,  or  slightly  contracted.  The  malignant  stricture  is  due 
to  the  presence  of  a  cancerous  (usually  scirrhous)  or  epitheliomatous 
deposit,  which  forms  a  more  or  less  distinct  tumor,  and  is  often  recog- 
nizable by  external  examination.  The  rational  symptoms  of  these  two 
forms  of  stricture  are  much  the  same;  in  both  there  is  gradually  increas- 
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Fig.  409. 


Stricture  of  the  (SMopbagaB. 


ing  difHculty  in  deglutition,  which  culminates  at  last  in  total  inability  to 
swallow — food  of  all  kinds  being  arrested  at  the  point  of  obstruction, 

and  ultimately  rejected  by  vomiting  after  a 
longer  or  shorter  interval.  The  diagnosis 
between  fibrous  and  malignant  stricture  may, 
however,  usually  be  made  by  investigating 
the  etiology  and  previous  history  of  the  case, 
and  by  exploration  with  a  gum-elastic  bougie, 
or  ivory-headed  probang ;  the  sensation  given 
to  the  surgeon  by  the  passage  of  the  instru- 
ment through  the  stricture  differs  according 
to  its  nature.  Thus,  a  fibrous  stricture  is  felt 
to  be  smooth  and  evenly  resisting,  and  the 
withdrawal  of  the  bougie  is  unattended  with 
bleeding ;  whereas  a  malignant  growth  gives 
the  sensation  of  a  rough  and  ulcerated  sur- 
face, and  a  discharge  of  pus  and  blood  is  apt 
to  follow  the  exploration. 

Treatment — The  treatment  of  stricture  of 
the  oesophagus  is  very  unsatisfactory.  The 
strength  of  the  patient  must  be  maintained 
by  the  administration  of  liquid  or  finely  chop- 
ped food,  and,  if  necessary,  by  the  employ- 
ment of  the  stomach-tube,  or  the  use  of  nutri- 
tive enemata.  If  the  stricture  be  of  k  fibrous 
character,  temporary  advantage,  at  least,  may 
be  often  gained  by  the  cautious  use  of  bou- 
gies of  gradually  increasing  size  ;  by  the  employment  of  fluid  pressure, 
applied  by  means  of  a  flexible  catheter  surrounded  with  a  tube  of  vul- 
canized India-rubber,  which  can  be  distended  with  air  or  water  after 
introduction ;  or  by  the  use  of  an  ingenious  instrument  recently  described 
by  Dr.  Morrell  Mackenzie,  under  the  name  of  oesophageal  dilator ^  which 
acts  much  on  the  principle  of  Holt's  instrument  for  stricture  of  the  urethra. 
Instruments  for  the  dilation  of  oesophageal  strictures  have  also  been 
devised  by  Fletcher  and  Wakley,  but  seem  to  be  inferior  to  that  of  Dr. 
Mackenzie.  The  application  of  caustic,  as  recommended  by  Home  and 
others,  is  seldom  resorted  to  at  the  present  day.  Internal  section  of  the 
strictured  part  of  the  cBSophagus,  by  means  of  an  instrument  consisting 
of  a  shaft  with  two  concealed  blades,  which  can  be  protruded  after  intro- 
duction, has  been  practised  by  Tr^at. 

If  the  case  be  of  a  malignant  character,  the  use  of  bougies,  or  other 
means  of  dilatation,  will  in  most  instances  be  rather  prejudicial  than 
advantageous;  the  bougie  may,  indeed,  be  cautiously  employed,  as  a 
palliative  measure,  in  the  early  stages  of  the  disease,  but  after  theestah- 
lishment  of  ulceration,  can  scarcely  be  expected  to  be  of  much  benefit. 
Under  these  circumstances,  the  best  that  can  be  done  is  probably  to 
sustain  the  strength  of  the  patient  with  nutritive  enemata,  and  to  relieve 
his  sufferings  by  the  free  use  of  anodynes.  Tracheotomy  may  some- 
times be  required  to  prevent  suffocation  in  the  latter  stages  of  the 
disease. 

It  occasionally  happens  that,  even  in  a  case  of  non-malignant  stricture, 
the  passage  is  so  tightly  occluded  that  the  smallest  instrument  cannot  be 
introduced,  and  the  patient  is  in  consequence  reduced  to  a  state  in  which 
death  from  starvation  is  imminent.  Under  such  circumstances,  t  has 
naturally  been  suggested,  that  an  opening  should  be  made  into  the  ali* 
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mentary  canal  below  the  seat  of  stricture,  and  a  fistulous  orifice  thus 
established,  through  which  the  patient  might  be  fed ;  and  it  has  been 
reasonably  argued  that  though  such  an  operation  might  not  be  justifiable 
in  a  case  of  malignant  disease,  from  which  the  patient  must  inevitably 
perish  at  no  remote  period,  yet  that  in  a  case  of  impermeable  fibrous 
stricture,  the  circumstances  would  be  altogether  different.  The  opera- 
tions which  have  been  performed  in  these  cases  are  cesophagotomy  below 
the  seat  of  stricture^  and  gastrotomy^  or,  as  S^dillot,  its  introducer,  has 
more  accurately  termed  it,  gastrostomy. 

(Esophagotomy  belcw  the  Seat  of  Stricture.— This  operation 
could  manifestly  be  applied  only  to  cases  in  which  the  obstruction  was  in 
the  uppermost  part  of  the  tube,  and,  unfortunately,  the  stricture  usually 
extends  to  such  a  point  as  to  prevent  the  surgeon  from  reaching  the 
(Bsophagus  below  it.  In  a  suitable  ca^e,  however,  the  operation  might  be 
properly  tried,  the  necessary  incisions  being  those  described  in  speaking 
of  OBSophagotomy  for  the  removal  of  foreign  bodies  (p.  354),  though  the 
procedure  in  the  case  of  stricture  would,  of  course,  be  more  difficult, 
on  account  of  the  impossibility  of  introducing  an  instrument  into  the 
gullet  as  a  guide  upon  which  to  cut.  (Esophagotomy  for  stricture,  is 
said  to  have  been  suggested  by  a  surgeon  named  Stoffel,  but,  according 
to  Yelpeau,  was  first  practised  by  Taranget,  who  was  so  far  successful 
that  his  patient  survived  sixteen  months.  An  unsuccessful  case  is 
attributed  by  Druitt  to  Watson,  of  New  York,  and  another  has  been 
recently  recorded  by  Billroth ;  while  Willett's  (which  is  the  only  other 
case  with  which  I  am  acquainted)  likewise  terminated  fatally,  on  the 
eighteenth  day,  though  there  is  reason  to  believe  that,  had  the  patient 
been  more  tractable,  her  life  might  have  been  saved.  The  record  above 
presented  is  certainly  not  very  encouraging,  but,  as  will  be  presently  seen, 
is  far  more  so  than  that  of  gastrostomy — and  as  the  operation  is,  though 
difficult,  not  in  itself  necessarily  dangerous,  it  may,  I  think,  be  looked 
upon  as*  a  legitimate  surgical  resource. 

Gastrostomy  is,  as  its  name  implies,  an  operation  designed  to 
establish  an  artificial  mx)xUh^  communicating  directly  with  the  stomach. 
Its  performance  is  naturally  suggested  by  observation  of  the  success 
with  which  gastric  fistulas  can  be  established  in  the  lower  animals,  of 
the  recoveries  with  persistent  fistulse  which  are  occasionally  met  with 
after  penetrating  wounds  of  the  stomach,  and  of  the  remarkable  success 
which  has  attended  gastrotomy,  or  gastric  section  for  the  removal  of 
foreign  bodies  (see  p.  372).  S^dillot,  who  first  performed  the  operation, 
recommends  a  crucial  incision  on  the  left  side  of  the  abdomen,  over  the 
gastric  region ;  the  peritoneal  cavity  being  opened,  the  surgeon  feels  for 
the  left  border  of  the  liver,  which  is  the  guide  to  the  stomach,  and  having 
reached  the  latter  organ,  draws  it  forwards  with  forceps,  and  fixes  it  in 
the  wound  by  perforating  the  gastric  wall  with  a  steel-pointed  ivory 
cylinder,  secured  externally  on  a  disk  of  cork ;  after  some  days,  when 
adhesions  have  formed,  an  opening  is  made  into  the  middle  of  the 
stomach,  at  a  point  equidistant  from  either  curvature,  and  from  either 
extremity.  Forster,  Durham,  and  the  other  British  surgeons  who  have 
performed  the  operation,  prefer  a  single  incision  in  the  line  of  the  left 
linea  semilunaris,  open  the  stomach  immediately,  and  stitch  the  margins 
of  the  aperture  closely  to  the  abdominal  parietes.  All  agree  that  no 
attempt  should  be  made  to  introduce  food  into  the  stomach  until  several 
days  after  the  operation,  lest  primary  union  should  be  interfered  with. 
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Durham  has  collected  nine  cases  of  gastrostomy — S^dillot,  Forster, 
and  Sydney  Jones  having  each  operated  twice,  and  Fenger,  Curling,  and 
himself  each  once ;  to  these  cases  may  be  added  a  tenth,  operated  on  by 
Dr.  Maury,  of  this  city,  and  an  eleventh,  attributed  to  Dr.  John  Lowe, 
of  Lynn.  The  result  in  the  last  case,  has  not,  I  believe,  been  published, 
but  in  the  other  ten  was  uniformly  fatal,  death  having  been  usually  due 
to  exhaustion,  to  peritonitis,  or  to  these  causes  combined.  The  patient 
who  survived  the  operation  longest  was  one  of  Jones's,  who  died  on  the 
thirteenth  day.  In  view  of  these  statistics,  is  the  repetition  of  the  ope- 
ration justifiable?  I  think  not:  these  cases  are  never  quite  hopeless,  as 
is  shown  by  one  recorded  by  Hutchinson,  in  which  spontaneous  improve- 
ment was  found  to  have  occurred  on  the  very  day  appointed  for  opera- 
tion— the  patient  convalescing  from  that  moment,  and,  as  ascertained  by 
Durham,  continuing  in  good  health  two  years  subsequently.  It  is  true 
that  this  is  but  a  single  case,  and  that,  as  a  rule,  patients  with  imperme- 
able stricture  of  the  oesophagus  are  doomed  to  a  speedy  death  ;  but,  as 
justly  remarked  by  Hutchinson,  the  advocates  of  gastrostomy  are  not 
as  yet  able  to  point  to  even  one  successful  termination  by  their  mode  of 
treatment,  while  the  operation  (unlike  tracheotomy  and  others  which 
are  performed  in  extremis)  certainly  cannot  be  considered  as  in  itself 
innocuous. 

The  fact  that  the  operation  succeeds  in  the  lower  animals,  should  not 
be  of  itself  so  cogent  an  argument  as  to  induce  the  surgeon  to  resort  to 
the  operation  in  man,  and  the  circumstances  are  very  different  from  those 
under  which  the  stomach  is  opened  to  remove  a  foreign  body ;  in  the  one 
case,  a  man,  presumably  in  previously  good  health,  is  certain  to  die  unless 
relieved  by  an  operation,  which,  though  dangerous,  is  shown  by  experi- 
ence to  be  not  necessarih'  fatal ;  while,  in  the  other,  the  patient  is  a 
victim  of  chronic  disease,  worn  down  by  suffering  and  reduced  to  the 
verge  of  starvation,  and  yet  may  possibly  recover  without  operation— 
the  best  that  can  be  said  for  the  operation  itself  being,  that  in  one  or 
two  cases  it  has  probably  not  hastened  the  fatal  issue.  It  is  ^evident, 
moreover,  that  a  simple  incised  wound  of  the  stomach,  such  as  would 
result  from  gastrotomy^  would  necessarily  be  attended  with  less  danger 
than  an  operation  designed  to  establish  a  permanent  opening  into  the 
stomach,  as  in  gastrostomy. 

The  advocates  of  the  latter  operation  give  as  a  reason  for  its  uni- 
formly fatal  result,  that  it  has  always  been  performed  ^oo  Zo^e ;  but,  as 
justly  remarked  by  Hutchinson,  "the  operation  is  confessedly  so  danger- 
ous, that  it  'is  not  justifiable  till  the  case  is  otherwise  hopeless,  whilst 
facts  prove  that  it  is  not  possible  to  make  such  a  prognosis  without  risk 
of  error"  {London  Hospital  Reports^  vol.  iv.,  p.  60). 

Introduotion  of  the  Stomaoh  Tube. — This  may  be  required  in 
cases  of  narcotic  poisoning,  in  which  vomiting  cannot  be  excited,  or  as 
a  means  of  administering  fluid  nutriment,  in  cases  in  which  the  patient 
cannot  or  will  not  swallow.  The  tube  is  introduced  in  the  same  manner 
as  an  cisophageal  bougie,  and  the  following  description  will  apply  to  the 
use  of  either  instrument.  The  patient  is  placed  in  a  sitting  posture 
with  the  head  thrown  backwards,  so  as  to  bring  the  mouth  and  gullet 
as  nearly  as  possible  into  the  same  line;  the  mouth  being  held  widely 
open  (by  means  of  a  gag  if  necessary),  the  surgeon  passes  the  tube, 
previously  warmed  and  oiled,  directly  backwards  to  the  pharynx  without 
touching  the  tongue,  and  guiding  the  instrument  over  the  epiglottis 
with  the  forefinger  of  the  left  hand,  cautiously  presses  it  onwards  into 
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the  stomacb.  If  any  obstruction  be  met  with,  the  instrument  should 
be  slightly  withdrawn  and  then  again  pushed  forwards,  very  gently, 
however,  lest  the  oesophageal  wall  should  be  perforated.  When  food  is 
to  be  introduced  into  the  stomach,  the  surgeon  may  employ  a  small 
gum-elastic  bag,  provided  with  a  nozzle  which  closely  fits  the  projecting 
portion  of  the  tube ;  when  it  is  designed  to  wash  out  the  stomach,  a 
pump  is  required,  by  which  one  or  two  pints  of  tepid  water  may  be  in- 
jected and  a  less  quantity  immediately  pumped  out  again,  the  process 
being  repeated  until  the  returning  fluid  is  colorless :  the  object  of  not 
completely  emptying  the  stomach  at  once,  is  to  prevent  the  mucous 
coating  of  the  organ  from  being  sucked  into  the  orifice  of  the  tube  and 
thus  lacerated. 

The  risk  of  passing  a  stomach-tube  into  the  trachea  instead  of  the 
casophagus  is  not  entirely  imaginary,  as  is  shown  by  cases  in  which 
after  death,  food  and  medicines  have  actually  been  discovered  in  the 
lungs. 

Diseases  .OF  the  Air-Passaqes. 

Laryngitis,  Tracheitis,  Croup,  Diphtheria,  and  other  affections 
involving  the  larynx  and  trachea,  are  commonly  treated  by  the  physician, 
and  are  described  in  works  on  the  Practice  of  Medicine.  These  diseases 
are  chiefly  interesting  to  the  surgeon,  on  account  of  the  necessity  which 
occasionally  arises  for  a  resort  to  the  operation  of  laryngotomy,  or  to 
that  of  tracheotomy,  the  comparative  merits  and  modes  of  performing 
which  have  been  already  sufficiently  discussed  in  a  previous  portion  of 
the  volume  (pp.  350-353). 

Tumors,  Warts,  or  Polypi  of  the  larynx  are  sometimes  met  with, 
belonging  usually  to  the  fibro-cellular,  papillary,  or  epitheliomatous 
varieties  of  tumor.    They  produce  hoarseness,  aphonia,  croupy  cough, 
and  dyspnoea,  the  difficulty  of  breathing  recurring 
paroxysmally,  and  eventually  causing  death  by  Fi^.  410. 

suffocation.  A  flapping  sound  may  often  be 
heard  as  the  tumor  moves  up  and  down  in  the 
act  of  breathing,  and,  by  the  use  of  the  laryn- 
goscope, the  size  and  position  of  the  morbid 
growth  maybe  sometimes  accurately  determined. 

Treatment. — In  any  case  in  which  respiration 
is  or  has  been  at  any  previous  time  seriously 
embarrassed,  there  should  be  no  delay  in  open- 
ing the  trachea  and  inserting  a  tube ;  for  expe- 
rience shows  that  fatal  dyspnasa  may  in  such  a 
case  supervene  at  any  moment,  and,  besides,  a 
preliminary  tracheotomy  will  greatly  facilitate  Epithelioma  of  urynx. 
any  operation  for  the  removal  of  the  tumor.  Va- 
rious plans  may  be  adopted  in  dealing  with  the  new  growth  itself:  thus  an 
attempt  may  be  made  to  extract  it  by  means  of  a  xvire  snare  or  ecraseur 
(Fig.  411),  as  has  been  successfully  done  by  Walker,  Gibb,  Johnson,  and 
others;  or  delicate  laryngeal  forceps^  as  advised  by  Mackenzie,  may  be 
used  to  twist  off  or  crush  the  tumor ;  or,  if  too  firmly  attached,  this  may 
be  cautiously  excised  with  the  knife^  scissors^  or  "  laryngeal  guillotine ^''^ 
or  may  be  severed  by  the  application  of  the  galvanic  cautery ;  simple 
puncture  may  suffice  in  the  case  of  a  cystic  growth,  while  in  other  in- 
stances a  cure  may  perhaps  be  effected  by  the  repeated  application  of 
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nitrate  of  silver  in  substance  or  solution.  The  latter  mode  of  im 
ment  may  also  be  employed  to  prevent  repallulatlon  of  the  tumor  t  ^ 
extirpation.  In  all  of  thette  methods,  the  application  of  the  instruma 
should  be  guided  by  the  use  of  the  larynrjoHcope.  Another  pine  is  I 
open  the  crico-tb^Toid  membrane  and  divide  the  thyroid  cartilage^  soi 
to  expose  the  interior  of  the  laryn^c  and  allow  free  exetsion  of  the  morbi 

Tig.  41L 


Ol1>Vt  li^rTugc&l  iercumnr. 

growth  with  knife  or  scissors  :  this  operation  appears  to  have  beca  fifl^ 
succeasfuMy  performed  by  Ehrman,  of  Strasburg,  and  has  since  beai 
repeated  by  Holthoiise,  Ilolmes  and  Durham,  of  London^  Duck  shJ 
Sands,  of  New  York^  Cohen,  of  this  city,  and  others.     Kri^hfitiT  '^^ 
Paris,  has  recently  recommended,  under  the  name  of  R* 
roideal  Laryngotomy^  an  operation  in  which  the  thjToid  cai  :..... 
is  divided  in  the  median  line,  this  incision  being  in  his  opiniou 
for  the  removal  of  polj^pi  situated  in  the  ventricle  of  Mor_n_' 
vocal  cords  are  not  interfered  with,  and  the  voice  is  consei 
jurcd  by  the  operation,  which  is  in  this  respect  decidedly  jn* i»  nimi  ■ 
that  of  Ehrman*     Finall}^  in  some  cases,  Malgaigne's  operattou,  (i^ 
scribed  at  page  T26,  under  the  name  of  Suh-hyoidean  PharyngQtom}/^ti^J 
perhaps  be  preferred  to  any  other. 

Dr.  Sands  has  tabulated  50  cases  of  laryngeal  tnraor  treated  ' 
ration;  in  11  the  growth  was  removed  by  external  incision,  an-^ 
these  the  patients  recovered;  in  39  cases  the  tumor  was  rev 
raouth,  and  recovery  followed  in  38.     The  operation  was  per: 
the  aid  of  the  laryngoscope  in  34  cases,*      Still  more  extended  st 
have  been  publislicd  by  Mackenzie  and  Durham,  those  of  the  l 
author  sho^ving  conclusively  that,  when  applicable,  laryngoscojnctrft^ 
ment  is  much  preferable  to  the  operation  by  external  incision.    Tb*^^ 
lowing  table  is  condensed  from  Diirham-s,  in  ITo^mejj'if  System  of  ^*^ 
gery: — 
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CHAPTER  XXXIX. 


DISEASES  OP  THE  BREAST. 


Fig.  412. 


H3rpertrophy  of  the  Breast  may  occur  during  the  early  months 
Qf  pregnancy  (when  it  may  disappear  spontaneously  after  confinement), 
or  may  be  met  with  in  young  girls, 
originating  usually  at  the  period  of 
puberty,  and  increasing  until  the  bulk 
and  weight  of  the  enlarged  gland 
prove  a  source  of  great  inconveni- 
ence, and  even  of  suffering.  Both 
mammas  are  commonly  affected,  though 
not  to  the  same  extent.  The  treat- 
rnerU  of  this  affection  is  usually  un- 
satisfactory. Local  applications  of 
belladonna  and  iodine,  with  compres- 
fiion,  may  be  tried,  while  attention  is 
given  to  the  state  of  the  patient's 
general  health,  and  to  the  removal  of 
any  uterine  disorder  that  may  be  pre- 
sent. As  a  last  resource,  excision  of 
the  hypertrophied  mass  may  be  em- 
ployed, but  the  operation  should  be 
reserved  for  extreme  cases.  Occa- 
sionally, the  removal  of  one  hypertro- 
phied breast  has  been  followed  by 
rapid  diminution  in  the  size  of  the 
other,  and  recovery  of  the  patient. 
Hence,  though  both  mammse  be  en- 
larged, only  one  should  be  removed  at 
first,  in  hope  that  the  other  may  return 
to  its  normal  condition. 


Simple   hypertrophy  of  breast,  in 
fifteen  years  old. 


Gralaotooele    or    Milk  -  Tumor 

consists  in  an  accumulation  of  milk, 
either  in  a  fluid  or  concrete  condition, 
due  to  obstruction  of  one  or  more  of  the  lactiferous  ducts,  from  inflam- 
mation, or  from  the  presence  of  a  calcareous  nodule — the  latter  consti- 
tuting what  is  called  a  lacteal  or  mammary  calculus.  The  quantity  of 
milk  which  is  found  in  these  lacteal  tumors  is  sometimes  enormous. 
Birkett  quotes  from  Scarpa  the  case  of  a  woman  aged  twenty,  in  whom, 
two  months  after  delivery,  the  breast  was  thirty-four  inches  in  circum- 
ference, and  rested  on  the  thigh.  The  introduction  of  a  trocar  and 
canula  allowed  the  evacuation  of  ten  pints  of  fluid,  which,  by  chemical 
examination,  was  shown  to  be  normal  human  milk. 

The  treatment  in  thefie  cases  consists  in  making  an  opening  into  the 
tumor,  this  being  probably  best  done,  as  advised  by  Cooper,  by  intro- 
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ducing  a  trocar  and  canula,  obliquely  from  the  nipple  towards  the  seat 
of  accumulation,  so  as  to  leave  a  fistulous  passage  for  the  discharge  of 
the  milk.  The  child  should,  at  the  same  time,  be  weaned  (if  the  woman 
is  suckling),  and  an  attempt  should  be  made  to  arrest  the  secretion  bj 
the  local  use  of  belladonna,  the  internal  administration  of  iodide  of 
potassium,  etc.  In  those  cases  in  which  the  accumulated  milk  is  coagu- 
lated^ an  effort  should  be  made  to  promote  absorption  by  gentle  frictioa 
and  kneading  with  warm  olive  oil,  or  some  other  unirritating  substance. 
Should  these  means  fail,  the  tumor  must  be  incised,  when  suppuration 
and  subsequent  healing  will  follow.  The  operation  should  not,  however, 
be  performed  during  pregnancy,  lest  abortion  follow,  an  event  which 
did  occur,  and  with  a  fatal  result,  in  one  of  the  cases  collected  by  Birkett 
The  treatment  of  lacteal  calculus^  which  appears  to  be  the  result  of 
calcareous  degeneration  in  the  seat  of  old  inflammation,  consists  in 
excision. 

Fissures  and  Exooriations  of  the  Nipple  and  Areola  con- 
stitute the  affection  commonly  known  as  Sore  or  Cracked  Nipple^  and 
are  particularly  apt  to  be  met  with  in  the  early  periods  of  lactation,  and 
after  first  labors.  Beside  interfering  with  the  process  of  suckling,  on 
account  of  the  intense  pain  produced  by  putting  the  child  to  the  breast, 
these  cracks  or  fissures  are  apt,  if  neglected,  to  lead  to  acute  inflamma- 
tion of  the  nipple,  if  not  of  the  mammary  gland  itself.  This  aflfection 
is  sometimes  traceable  to  contact  of  the  delicate  skin  of  the  part  with 
aphthous  ulcerations  in  the  child's  mouth.  The  fissures,  if  deep,  some- 
times bleed,  and,  the  blood  being  swallowed  by  the  child  while  nursing, 
may  be  subsequently  vomited.  I  have  known  a  child  only  a  few  weeks 
old  to  be  dosed  with  styptics,  by  direction  of  the  practitioner  in  attend- 
ance, in  order  to  check  supposed  htematemesis,  until  an  inspection  of  the 
wet-nurse's  breast,  by  another  physician  called  in  consultation,  revealed 
the  source  of  the  vomited  blood  in  a  fissured  state  of  the  nipple. 

The  treatment  of  cracked  nipple  consists  in  the  employment  of  fre- 
quent ablutions,  and  in  the  use  of  astringent  washes,  such  as  those  con- 
taining borax,  alum,  tannin,  or  catechu,  with  emollient  ointments,  soch 
as  that  of  oxjde  of  zinc.  The  application  of  nitrate  of  silver,  in  sub- 
stance or  solution,  to  the  bottom  of  the  crack,  is  an  eflScient  but  very 
painful  remedy.  Collodion,  or  the  styptic  colloid  of  Prof.  Richardson, 
is  useful  in  protecting  the  part  from  irritation.  A  large  number  of  salves 
and  ointments  of  different  kinds  are  in  popular  use  in  the  treatment  of 
excoriated  nipples,  but  are,  with  few  exceptions,  more  often  injurious 
than  otherwise.  The  compound  resin  cerate  of  the  U.  S.  Pharmacopoeia 
has,  under  the  name  of  Deshler's  salve,  acquired  in  this  community  a 
high  reputation  as  a  remedy  for  sore  nipples.  Whatever  substance  be 
emploj^ed,  it  should,  for  obvious  reasons,  be  carefully  washed  off  before 
applying  the  child  to  the  breast. 

Nipple-shields  of  lead  or  other  metal  are  recommended  by  some 
authors  as  a  means  of  protecting  the  part  during  the  act  of  suckling. 

Abscess  of  the  Areola  is  to  be  treated  by  the  application  of  emol- 
lient poultices,  and  by  the  early  evacuation  of  the  contained  pus.  The  in- 
cision made  for  this  purpose  should  be  in  a  line  radiating  from  the  nipple 
towards  the  circumference  of  the  breast,  so  as  to  avoid  wounding  any 
of  the  milk- vessels — an  accident,  the  occurrence  of  which  might  Ittd  to 
the  formation  of  a  troublesome  fistula,  or  to  permanent  ocdasion  of  tlM 
duct. 
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Mammitis  (Mastitis^  Mazoitis^  Inflammation  of  the  Breast^  Mam- 
mary Abscess^  Oathered  Breast). — Inflammation  of  the  breast  may  occur 
during  any  stage  of  lactation,  more  rarely  during  pregnancy,  or  even  at 
other  periods.  It  is,  perhaps,  most  common  a  few  days  after  delivery — 
when  it  occurs  as  an  exaggeration  of  the  natural  raptus^  or  determination 
towards  the  mammary  glands,  which  accompanies  the  establishment  of 
the  flow  of  milk — and  again,  towards  the  end  of  lactation,  when,  the 
functional  activity  of  the  glands  being  exhausted,  these  organs  appear  to 
resent  the  eflbrt  to  force  a  continuance  of  the  secretory  act.  The  occur- 
rence of  this  affection  is  often  traceable  to  exposure  to  cold,  to  injury 
(as  from  sleeping  with  the  distended  breast  compressed  between  the  arm 
and  body),  to  overdistension,  from  a  neglect  to  suckle  the  child  at  proper 
intervals,  or  to  the  irritation  produced  by  a  cracked  nipple. 

The  symptoms  of  mammitis  vary  somewhat  according  to  the  seat  of 
the  inflammation,  whether  in  the  supra-mammary  or  submammary  areo- 
lar tissue,  or  in  the  structure  of  the  gland  itself.  In  supra-mammary 
inflammation^  the  symptoms  are  those  of  ordinary  phlegmonous  inflam- 
mation in  any  situation;  the  affection  is  usually  circumscribed,  the  result- 
ing abscess  rarely  (according  to  Birkett)  exceeding  one  or  two  inches  in 
diameter.  The  skin  over  the  seat  of  inflammation  is,  in  these  cases,  red 
from  the  very  beginning  of  the  affection,  the  redness  often  preceding 
the  other  signs  of  the  disease.  The  symptoms  of  submammary  inflam- 
mation  are  more  obscure;  the  form  of  the  swelling  is,  however,  charac- 
teristic in  these  cases,  the  whole  breast  being  thrust  forwards,  and  assum- 
ing a  conical  appearance.  This  is  a  more  serious  affection  than  that  last 
described,  suppuration  following  more  constantly,  and  the  abscess  some- 
times discharging  itself  by  numerous  openings  around  the  circumference 
of  the  gland.  In  inflammation  of  the  mammary  gland  itself  one  or 
several  lobes  may  be  involved,  the  swelling  in  the  latter  case  sometimes 
presenting  a  distinctl}*^  lobulated  appearance.  The  skin  over  the  inflamed 
part  becomes  oedematous,  and,  when  suppuration  is  impending,  assumes 
a  dusky-red  and  polished  appearance. 

Treatment.  —  The  constitutional  treatment  of  inflammation  of  the 
breast  consists  in  the  administration  of  mild  laxatives  and  anodyne 
diaphoretics,  during  the  early  stages  of  the  affection,  when  there  is  often 
moch  fever  and  general  sympathetic  disturbance,  followed  by  tonics, 
when  suppuration  has  occurred.  The  patient's  diet  should  be  nutri- 
tious and  abundant  throughout  the  whole  course  of  the  affection,  and 
inalt  liquors,  or  even  more  powerful  stimulants,  arc  often  required  in  the 
later  stages  of  the  disease.  An  almost  infinite  variety  of  topical  reme- 
dies has  been  recommended,  and  every  nurse,  and  neighbor  of  the  patient, 
is  usually  provided  with  at  least  one  infallible  cure;  these  volunteered 
prescriptions  are,  however,  more  often  adapted  to  aggravate  than  to  alle- 
viate the  patient's  condition.  Leeches  are  advised  by  many  authors,  but, 
beside  debilitating  the  patient  by  the  abstraction  of  blood,  often  seem 
to  hasten,  rather  than  to  prevent  suppuration ;  if  employed  at  all,  they 
should  be  applied,  as  advised  by  Dewees,  below  rather  than  immediately 
over  the  affected  surface.  Rest  of  the  inflamed  organ  is  of  the  highest 
importance ;  to  secure  this,  the  breast  should  be  supported  in  a  sling,  or 
in  an  elastic  suspensory  bandage  (such  as  is  in  this  city  made  for  the 
purpose),  and  the  arm  should  be  kept  to  the  side,  so  as  to  prevent  mo- 
tion of  the  pectoral  muscle.  The  application  of  cataplasms,  or  of  warm, 
emollient  fomentations,  is  commonly  both  more  soothing  to  the  patient 
and  more  efficient  than  the  use  of  evaporating  lotions.  Oentle  and 
methodical  friction  with  warm  olive  oil  and  laudanum^  when  it  can  be 
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borne,  is  a  valuable  adjuvant  to  the  other  remedies  employed.  Bellar 
donna  plasters  are  used  by  many  surgeons,  and  are  supposed  to  arrest 
the  flow  of  milk ;  they  have,  in  my  own  experience,  rarely  been  of  mnch 
service. 

As  long  as  there  is  a  prosi>ect  of  obtaining  resolution,  the  breast 
should  be  kept  constantly  exhausted,  either  by  suckling,  or,  if  this  give 
too  much  pain,  by  the  use  of  a  breast-pump.  When  suppuration  has 
occurred,  the  child  should,  I  think,  as  a  rule,  be  weaned;  few  women  can, 
without  injury,  sustain  the  drain  of  a  mammary  abscess  superadded  to 
that  of  lactation,  while  the  milk  furnished  under  these  circumstances  is 
necessarily  unsuited  for  a  child's  nutriment. 

When  an  abscess  has  formed,  the  use  of  poultices  should  be  continued, 
and,  as  soon  as  decided  fluctuation  is  manifested,  a  free  incision  should 
be  made,  in  a  line  radiating  from  the  nipple  to  the  periphery  of  the 
breast.  In  most  instances,  the  exact  spot  at  which  the  opening  should 
be  made  will  be  indicated  by  the  occurrence  of  pointing,  but  should  this 
indication  not  be  present — as  will  often  be  the  case  if  the  abscess  origi- 
nate in  the  submammary  region — the  incision  should  be  made  where 
fluctuation  is  most  distinct,  and,  if  possible,  preferably  I  think  at  tlu 
upper  part  of  the  breast;  this  advice  is  contrary  to  that  usually  given, 
an  opening  in  the  most  depending  situation  being  commonly  recom- 
mended ;  but  the  advantage  of  the  superior  incision,  is  that,  in  the  after- 
dressings,  it  allows  the  walls  of  the  abscess  to  be  more  closely  brought 
together  by  strapping. 

As  prolonged  suppuration  is  undesirable,  poulticing  should  be  discon- 
tinued a  few  days  after  the  opening  of  the  abscess,  and  a  piece  of  oiled 


Mode  of  supporting  the  breast  bj  strapping. 

lint,  or  a  little  simple  cerate,  laid  over  the  wound.  The  breast  should 
then  be  carefull}"-  strapped  (Fig.  413),  strips  of  adhesive  plaster  being 
applied  in  an  imbricated  manner,  so  as  to  flrmly  support  and  gently  com- 
press the  whole  organ.  In  some  instances,  particularly  if  the  case  hM 
been  neglected  in  its  early  stages,  several  openings  form,  wUqI|  witj 


TUMORS    OF    THE    BREAST.  737 

persist  and  degenerate  into  troublesome  sinuses;  these  may  usually  be 
induced  to  heal  by  careful  strapping,  and  by  the  use  of  stimulating  or 
astringent  injections — tonics  and  concentrated  food  being  at  the  same 
time  freely  administered — and  if  these  means  fail,  the  establishment  of  a 
seton  (as  recommended  by  Dr.  Physick)  should  be  tried,  before  resorting 
to  the  extreme  measure  of  laying  open  the  sinuses  with  the  knife. 

Chronio  or  Cold  Absoess  of  the  Breast  is  to  be  treated  by  making 
an  opening  in  a  convenient  situation,  and,  if  necessary,  introducing  a 
drainage  tube,  the  breast  being  supported  by  strapping,  white  the  general 
condition  of  the  patient  is  improved  by  the  administration  of  tonics  and 
nutritious  food.  The  arm  should  be  kept  to  the  side  and  supported  in 
a  sling. 

Enoysted  Abscess  is  chiefly  interesting  on  account  of  its  having 
been  frequently  mistaken  for  solid  tumor,  and  excision  of  the  breast 
having,  as  a  consequence,  been  unnecessarily  performed.  The  diagnosis 
may  be  made  by  observing  that  abscess  almost  invariably  onginates  dur- 
ing the  pregnant  or  puerperal  state,  is  not  distinctly  circumscribed,  nor 
f^ely  movable,  is  accompanied  with  subcutaneous  oedema,  and  is  com- 
monly elastic,  if  not  positively  fluctuating.  The  exploring  needle  may 
be  used  in  any  case  of  doubt,  and  should  always  be  employed  before 
resorting  to  excision.  The  treatment  of  encysted  abscess  consists  in 
the  evacuation  of  the  contained  pus,  and  the  subsequent  formation  of  a 
seton  or  the  use  of  stimulating  injections,  to  promote  the  healing  of  the 
cavity.  External  support  should  at  the  same  time  be  affbrded  by  strap- 
ping.   The  induration  in  these  cases  may  persist  for  a  very  long  period. 

Neuralgia  of  the  Breast. — This  is  a  distressing  affection  which 
may  occur  in  connection  with  small  glandular  or  other  mammary  tumors, 
or  may  exist  independently  of  any  discoverable  local  lesion.  It  is, 
according  to  Erichsen,  commonly  associated  with  uterine  derangement. 
The  treatment  is  that  of  neuralgia  in  general ;  tonics,  such  as  iron  and 
the  valerianate  of  zinc,  are  usually  indicated,  and  as  topical  remedies, 
plasters  of  belladonna  or  opium  will  often  be  found  serviceable.  If  the 
neuralgic  condition  be  dependent  upon  uterine  irritation,  this  must  oi 
course  receive  due  attention. 

Tumors  op  the  Breast. 

The  female  breast  is  very  frequently  the  seat  of  tumors,  the  chief 
forms  of  morbid  growth  of  a  non-malignant  character  met  with  in  this 
situation  being  the  cystic  (simple  or  proliferous)  and  the  glandular, 
though  fibrous  or  fibro-plastic,  cartilaginous,  and  osseous  tumors  are 
likewise  occasionally  found  in  the  breast,  as  are  also  true  hydatids, 
scrofulous  and  tuberculous  deposits,  etc.  Of  the  malignant  growths, 
scirrhus  is  by  far  the  most  frequent,  encephaloid  coming  next,  and  colloid 
and  melanoid  cancer  being  comparatively  rare. 

Cystic  Tumors  of  the  Breast. — 1.  Simple  Cysts — These  are  com- 
monly single  or  unilocular,  though  multiple  or  multilocular  C3'sts  are 
also  found  in  the  breast.  The  most  common  variety  is  the  serous  cyst^ 
constituting  the  Sero-cyslic  Tumor  of  Sir  B.  C.  Brodie,  but  oily  cysts 
are  also  sometimes  met  with  in  the  mammary  region.  Ihi|MVliliolog7 
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and  general  characters  of  these  growths  have  already  been  considered 
(pp.  461,  462),  and  it  merely  remains  to  be  stated  that  they  commonly 
occur  in  young  and  otherwise  healthy  persons,  increase  very  slowly  in 
size,  are  rarely  painful  (except  perhaps  at  the  period  of  the  menses), 
have  a  globular  appearance,  and  an  elastic  or  even  fluctuating  feel,  are 
movable,  occupy  usually  a  limited  portion  of  the  breast,  do  not  implicate 
the  neighboring  lymphatic  glands,  and  arc  rarely  attended  with  re- 
traction of  the  nipple,  or  discoloration  of  the  superjacent  skin.  If, 
however,  a  unilocular  cyst  be  very  large,  and  the  skin  over  it  thin  and 
tense,  the  hue  of  the  contained  fluid  may  be  apparent  through  the 
integument,  or  the  tumor  itself  may  be  translucent,  the  affection  being 
then  sometimes  designated  Hydrocele  of  the  BreasL  If,  as  sometimes 
happens,  the  cyst  communicate  with  a  milk  duct,  pressure  may  cause  a 
small  quantity  of  fluid  to  exude  from  the  nipple. 

Diagnosis, — The  diagnosis  of  simple  mammary  cysts,  if  superficial, 
is  attended  with  little  or  no  difficulty,  but  if  deep-seated  these  growths 
may  be  readily  mistaken  for  cancer.  Hence,  in  any  case  of  doubt,  the 
surgeon  should  not  neglect  the  use  of  the  exploring  needle. 

Treatment, — If  the  cyst  be  single^  or  unilocular^  a  cure  may  sometimes 
be  effected  by  the  application  of  stimulating  embrocations,  such  as  the 
tincture  of  camphor  with  lead-water,  or  the  tincture  of  iodine.  Should 
these  means  fail,  the  cyst  may  be  punctured  and  a  seton  established, 
or  stimulating  injections,  with  pressure,  may  be  employed,  so  as  to  induce 
adhesion  of  the  cyst  walls ;  or  a  free  incision  may  be  made,  and  the 
cavity  stuffed  with  lint,  so  as  to  convert  the  cyst  into  an  abscess. 
Finally,  if  the  cyst  wall  be  thick,  the  whole  tumor  may  be  dissected  out, 
the  mammary  gland  itself  being  allowed  to  remain.  In  cases  of  multiple^ 
or  of  multilocular  cj'sts,  excision  is  the  only  mode  of  treatment  to  be 
recommended ;  and  it  may  even  be  proper,  in  some  instances,  to  remove 
the  whole  gland,  so  as  to  insure  thorough  extirpation. 

2.  Proliferous  Cysts  wiih  Vascular  Introrcystic  Growths. — The  breast 
is  the  favorite  seat  of  this  variety  of  cyst,  which  constitutes  the  Sero- 
cystic  Sarcoma  of  Sir  Benjamin  C.  Brodie.    Its  pathology,  mode  of 

Fig.  414. 


Sero-cystic  sarcoma. 


growth,  and  symptoms,  and  the  means  by  which  it  may  be  diagnosticated 
from  a  cancerous  growth,  have  already  been  suflaciently  referred  to  (pige 
463).  The  only  treatment  likely  to  result  in  a  permanent  carei  is  ( 
plete  excision  of  the  affected  breast. 
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Glandular  Tumor  of  the  Breast  (Adenoid  Tumor^  Adenocele^ 
Chronic  Mammary  Tumor). — This  affection  appears  to  originate  as  a 
proliferous  cyst,  the  intra-cystic  growth  gradually  encroaching  upon  and 
filling  the  cavity  of  the  cyst,  which  is  thus  converted  into  a  solid  tumor. 
The  glandular  tumor  usually  occurs  in  young  women,  and  often  ac- 
companies irritation  or  other  derangement  of  the  reproductive  organs. 
It  is  usually  of  slow  growth  (occasionally,  however,  increasing  very 
rapidly),  commonly  painless,  except,  perhaps,  at  the  menstrual  periods, 
movable,  circumscribed,  and  with  a  curved  outline ;  it  is  somewhat  nodu- 
lated, and  does  not  implicate  the  neighboring  lymphatic  glands.  Though 
often  apparently  isolated  and  unattached,  this  form  of  tumor  is,  accord- 
ing to  Birkett,  invariably  connected  with  the  tissue  of  the  mammary 
gland — sometimes  by  a  narrow  peduncle — and  is  inclosed  within  the 
fascia  of  that  organ.  A  section  of  the  growth  presents  a  somewhat 
granular  appearance,  and  is  at  first  of  a  bluish-white  color,  becoming, 
by  exposure  to  the  air,  pinkish,  and  finally  quite  red.  A  viscid,  glairy, 
synovia-like  fluid  may  be  sometimes  expressed  from  the  cut  surface  of 
the  tumor,  but  is  very  different  in  character  from  the  "  cancer-juice"  of 
scirrhus.  By  microscopic  examination,  the  chronic  mammary  tumor  is 
found  to  consist  of  gland-structure  in  various  stages  of  development, 


Fig.  415. 


Glandular  tnmor  of  tbe  breast:  a,  portion  of  normal  gland-itraetnre ;  6,  adenoid  new  formation  ;  e, 
connective  and  fatty  tissue.    Magnified  250  diameters. 

surrounded  by  an  investment  of  areolar  tissue,  which  divides  the  growth 
into  minute  lobules ;  the  caecal  terminations  of  the  gland-tubes  contain 
epithelial  scales.     These  tumors  are  frequently  found  to  contain  cysts. 

Treatment — These  growths  sometimes  disappear  spontaneously,  and 
this  circumstance,  together  with  the  fact  that  their  removal  has  some- 
times been  followed  by  a  development  of  cancer  in  sUu,  should  make  the 
surgeon  hesitate  to  recommend  excision  in  any  case  in  which  the  tumor 
is  indolent  and  not  increasing.  Under  such  circumstances,  the  treatment 
should  consist  simply  in  the  adoption  of  measures  to  improve  the  general 
health,  with  the  application  of  sorbefacients  and  compression.  Should, 
however,  the  tumor  assume  a  rapid  growth,  or  should  its  presence  be  the 
source  of  anxiety  to  the  patient,  excision  may  be  practised,  and  usually 
with  excellent  results.  In  such  a  case,  it  will  commonly  be  sufficient 
to  remove  the  tumor  itself,  with  that  lobe  of  the  gland  to  which  it  is 
attached. 

Palnflil  Mammary  Tumor  (IrrUable  Tumor  of  the  Breast), — 
Two  Tarieties  of  tumor  are  eoibraoed  wider  tiiis  aame,  one  of  an  ade- 
noid or  glaadiilar  dupjpMlerriAd  Iteoflier  *  tkM  ^puiiifiil  sabcutaneous 
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tubercle''  (see  page  477).  The  treatment  consists  in  the  administration 
of  tonics,  with  compression,  and  the  local  use  of  anodynes — or  in  ezdaion, 
which  may  be  confidently  expected  to  give  permanent  relief. 

Cancer  of  the  Breast. — The  breast  is  the  favorite  seat  of  Scirrhus^ 
which  is  also  the  most  frequent  form  in  which  cancer  occurs  in  this  local- 
ity. Atrophic  Scirrhvs  is  a  term  used  by  CoUis,  and  some  other  writers, 
for  those  forms  of  scirrhous  cancer  which  reduce  the  organ  in  which  they 
are  seated  below  the  normal  size,  while  the  term  Lardaceoits  Scirrhus 
is  used  to  designate  those  tumors  in  which,  along  with  the  cancer  cells, 
there  is  also  a  deposit  of  a  large  quantity  of  fat — the  name  aptly  indi- 
cating the  brawn}'  feel  and  appearance  (like  that  of  hog's  skin)  which 
is  observ'ed  in  these  cases.  The  lardaceous  cancer  must  not  be  con- 
founded with  the  cancer  ^'  en  cuiraase^^  (p.  482),  which  commonly  rons  a 
course  as  chronic  as  that  of  the  other  is  acute. 

Encephaloid  of  the  breast  is  a  much  rarer  affection  than  scirrhus,  the 
proportionate  number  of  cases  being  variously  estimated,  by  different 
writers,  as  from  one-twentieth  to  one-fifth.  In  some  cases,  the  tumor 
appears,  microscopically,  to  occupy  an  intermediate  position  between 
scirrhus  and  encephaloid,  and  to  such  growths  the  terms  AciUe  8cirrhu$ 
and  Firm  Medullary  Cancer  have  been  applied.  Melanoid  and  Colloid 
Cancer  are  also  occasionally,  but  very  rarely,  found  in  the  breast. 

Diagnosis The  structure  and  microscopic  appearance  of  these  vari- 
ous forms  of  cancer,  as  well  as  their  course  and  symptoms,  have  already 
been  sufliciently  described  in  Chapter  XXYI.,  and  I  shall,  therefore,  in 
this  place  merely  recapitulate  those  points  which  may  serve  to  aid  in  the 
diagnosis  between  scirrhus  and  non-malignant  solid  mammary  tumors — 
the  characters  of  encephaloid  being  commonly  so  plainly  marked  as  to 
render  its  recognition  a  matter  of  comparative  facility. 


Non-malignant  Tumors  are  somewhat 
nodulated,  not  very  hard,  occasionally 
partially  clastic,  movable,  and  non-ad- 
herent. 


Scirrhus,  on  the  other  hand,  originat- 
ing as  a  small  nodule,  is  from  the  first  of 
a  stony  hardness,  and  soon  becomes  fixed 
and  adherent  to  subjacent  tissues,  being 
evidently  infiltrated  among  the  Btmc- 
tures  in  which  it  is  developed. 

The  skin  becomes  widely  involved, 
having  a  peculiar  pitted  or  dimpled  ap- 
pearance, from  the  shortening  of  variotu 
subcutaneous  fibres.  In  an  extreme  de- 
gree, this  pitting  gives  the  whole  breast 
a  brawny  or  lardaceous  appearance. 

The  nipple  is  commonly  retracted,  and 
the  superficial  veins  dilated.  The  pain 
is  severe,  but  not  continuous,  of  a  land- 
nating  or  **  electric"  character. 

The   neighboring  lymphatic   fflands, 
particularly  those  in  the  axilla  and  above 
the  clavicle,  become  involved  in  the  dis- 
ease, which  is  often  attended  by  a  marked 
state  of  cachexia.     The  tumor  usually 
grows  pretty  rapidly,  is  attended  with 
ulceration,  often  of  a  peculiar  character 
(p.  480),  and  frequently  recurs  after  ap- 
,  parent ly  thorough  removal. 
Non-mall|rnant  mammary  tumors  may  I     Scirrhus  is  seldom  met  with  in  persons 
occur  at  any  age,  but  are  most  common    under  forty  years  of  age. 
in  women  less  than  forty  years  old.  | 

Prognosis. — The  prognosis  of  cancer  of  the  breast  is,  of  course,  un- 
favorable.   The  most  rapidly  fatal  cases  are  those  of  encephaloid^  and  of 


They  are  covered  with  healthy  skin, 
except  in  the  ulcerative  stage  of  the  sero- 
cystic  sarcoma,  and  the  skin  even  then 
does  not  appear  infiltrated,  as  in  the  case 
of  scirrhus. 

The  nipple  is  rarely  retracted,  and  the 
superficial  veins  are  not  markedly  dilated. 
There  is  seldom  much  pain,  except  in  the 
case  of  the  *' irritable  tumor,"  and  then 
continuous,  and  of  a  neuralgic  cliaracter. 

The  neighboring  lymphatic  glands  arc 
not  involved;  there  is  no  tendency  to 
multiplication  in  internal  organs,  and, 
therefore,  no  cachexia;  and  the  tumor, 
which  grows. slowly,  rarely  recurs,  if  it 
have  been  thoroughly  excised. 
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lardaceouB  scirrhus^  and  the  least  so,  those  which  assume  the  atrophic 
form.  The  latter  are  chiefly  met  with  among  old  persons,  and,  the  course 
of  the  disease  being  chronic,  death  may  ensue  from  some  other  cause.  In 
the  cuirass-like  form  of  the  affection,  again,  life  is  often  prolonged  for  a 
considerable  period ;  in  these  cases  the  virulence  of  the  disease  appears 
to  be  expended  mainly  upon  the  skin,  the  lymphatic  glands  and  internal 
organs  not  being  implicated  until  at  a  comparatively  late  stage. 

Treatment. — The  only  treatment  which  offers  any  prospect  of  per- 
manent benefit,  in  cases  of  mammary  cancer,  is  excision  of  the  tumor, 
.together  with  the  whole  mammary  gland — though  as  palliative  measures, 
compression  and  the  application  of  cold  may  occasionally  be  of  service 
(see  page  488).  If  the  tumor,  though  in  the  region  of  the  breast,  do 
not  appear  to  involve  the  mammary  gland,  it  will  usually  be  suflacient 
to  remove  that  portion  of  this  organ  which  is  nearest  the  cancerous 
mass — unless  the  tumor  be  below  or  on  the  sternal  side  of  the  gland, 
when,  as  the  latter  becomes  infiltrated  at  an  early  period,  total  excision 
should  be  practised. 

Operative  measures  are  not,  however,  to  be  indiscriminately  resorted 
to  in  every  instance.  Certain  cases  are  totally  unsuited  for  excision: — 
such  are  those  in  which  there  are  multiple  tumors ;  in  which  there  is 
extensive  implication  of  the  lymphatic  glands,  particularly  of  those  above 
the  clavicle;  in  which  the  disease  appears  to  have  involved  internal 
organs ;  in  which  there  is  wide-spread  ulceration  ;  or  in  which  the  whole 
integument  of  the  breast  is  brawny  and  lardaceous.  The  presence  of 
any  of  these  conditions  would  forbid  the  hope  of  being  able  to  effect 
thorough  extirpation,  and  would  therefore  render  operative  interference 
improper.  Nor,  again,  would  excision  be,  as  a  rule,  advisable,  in  a  case 
of  atrophic  or  cuirass-like  cancer,  occurring  in  an  old  person,  nor  in  any 
case  in  which,  from  the  general  condition  of  the  patient,  or  from  other 
circumstances,  the  operation  would  probably  be  in  itself  attended  with 
unusual  risk.  Excluding  all  these  cases,  however,  there  remain  a  large 
number — probably  a  majority — in  which  early  excision  is  highly  de- 
sirable, and  in  which  the  surgeon  should  urge  its  performance.  The 
reasons  upon  which  this  advice  is  grounded  have  already  been  given 
(page  489).  Slight  brawniness  of  the  integument,  limited  ulceration, 
moderate  adhesion  to  subjacent  structures,  or  even  slight  lymphatic 
implication,  though  unfavorable  circumstances,  do  not  necessarily  contra- 
indicate  the  operation.  While*  no  rule  of  universal  application  can  be 
laid  down  upon  this  subject,  the  surgeon  will  not,  I  think,  have  cause 
to  regret  his  decision,  who  operates  in  those  cases  (and  those  only)  in 
which  it  appears  practicable  to  safely  extirpate  the  entire  mass  of  disease. 
When  excision  is  to  be  done  at  all,  it  should  be  done  as  soon  as  the 
nature  of  the  case  has  been  ascertained,  there  being  no  advantage  to  be 
gained  by  delay.  Caustics  may  be  employed  in  some  rare  cases,  to 
which  the  knife  may  be  deemed  inapplicable  (see  page  489).  Recurrent 
growths  should  be  removed  as  soon  as  detected,  with  the  same  limita- 
tions as  in  the  case  of  the  primary  tumor. 

Exoision  of  the  Mammary  Gland. — The  operation  is  thus  per- 
formed :  The  patient,  being  in  the  recumbent  posture,  is  thoroughly 
etherized,  and  her  clothing  so  arranged  as  fairly  to  expose  the  breast 
and  upper  extremit}'.  The  arm  is  then  held  out  of  the  way  by  an  as- 
sistant, in  such  a  manner  as  to  render  tense  the  fibres  of  the  pectoral 
muscle.  If  the  tumor  be  non-malignant  and  of  moderate  size,  a  single 
incision  will  suffice ;  this  may  be  a  simple  oblique  cut  in  the  direction  of 
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the  muscular  fibres ;  or,  if  more  room  be  required,  may  be  in  the  form 
of  a  double  curve,  or  S.  In  the  removal  of  malignant  growths,  however, 
the  affected  portion  of  integument  must  itself  be  excised ;  and  here  two 
semilunar  incisions  may  be  employed,  one  below  and  the  other  above 
the  nipple,  which  is  included  between  them,  or  a  double  S  incision  (Fig. 
228),  or,  if  the  tumor  be  very  large,  an  oblique  incision  over  its  upper 

Fig.  416. 


Excision  of  the  breast. 

part,  and  two  shorter  longitudinal  incisions  meeting  below  the  nipple, 
which  is  thus  removed  with  a  triangular  portion  of  skin.  In  other  cases, 
again,  the  surgeon  may  prefer  a  circular  or  an  oval  incision  around  the 
nipple,  as  advised  by  the  late  Mr.  Collis,  of  Dublin.  The  particular  line 
of  incision  is  a  matter  of  but  small  importance,  provided  that  care  be 
taken  to  remove  every  part  of  the  integument  which  appears  adherent 
or  infiltrated.  Having  completed  his  external  incisions,  the  surgeon 
dissects  rapidly  down  to  the  pectoral  muscle,  and  turns  up  the  edge  of 
the  mammary  gland  (Fig.  416),  which  may  then  often  be  separated  by  the 
fingers,  aided  by  a  few  strokes  of  the  knife.  In  other  cases,  a  portion  of 
the  pectoralis  itself  may  require  removal,  and  I  have  occasionally  been 
obliged  to  carry  the  dissection  so  deep  as  to  expose  even  the  surface  of 
the  ribs  and  the  intercostal  muscles.      * 

When  by  careful  examination  of  both  tumor  and  wound,  the  surgeon 
has  satisfied  himself  that  all  the  diseased  structure  has  been  removed, 
attention  should  be  directed  to  the  state  of  the  axillary  glands.  It  may 
happen  that  a  single  gland  is  enlarged,  but  not  markedly  indurated,  and 
that  it  is  so,  apparently,  as  the  result  of  transmitted  irritation,  rat  her  than 
from  being  itself  carcinomatous.  Under  such  circumstances,  the  axUla 
should  not  be  interfered  with,  the  gland  being  watched,  however,  and, 
if  necessary,  subsequently  removed  by  a  separate  operation.  If  the 
axillary  glands  are  evidently  involved  in  the  disease,  though  not  so 
extensively  implicated  as  to  forbid  operative  treatment  altogether,  it  is 
usually  advised  that  they  should  be  removed,  the  upper  extremity  of 
the  incision  being  extended  as  far  as  necessary  for  this  purpose.  This 
is  the  course  which  I  have  mj'self  always  pursued,  and  it  is,  as  mentioned, 
in  accordance  with  the  teaching  of  most  authors.  It  is  but  right  to  add, 
however,  that  the  late  Mr.  Collis  (for  whose  opinion  I  have  the  highest 
respect)  deprecated  incisions  into  the  axilla  in  almost  all  cases,  believ- 
ing that  such  incisions  were  apt  to  be  followed  by  the  development  of 
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lardaceous  cancer  of  the  arm  and  side,  and  that  they  were  likely  to 
hasten  the  death  of  the  patient.  When  axillary  glands  are  to  be  removed, 
they  should  as  far  as  possible  be  enucleated  with  the  fingers  and  handle 
of  the  scalpel,  rather  than  excised— the  use  of  the  edge  or  point  of  the 
knife  being,  in  the  deep  portions  of  the  axilla,  attended  with  considerable 
risk.  If  the  implicated  glands  should  unfortunately  be  so  deeply 
attached  as  not  to  admit  of  complete  removal,  the  best  that  can  be  done 
is  to  draw  down  the  mass  and  throw  a  strong  ligature  around  its  base, 
cutting  off  the  part  below  the  seat  of  strangulation,  in  hope  that  the 
remainder  may  be  destroyed  by  sloughing. 

The  wound  left  by  the  operation  of  excision  of  the  breast,  should 
be  simply  dressed.  A  few  ligatures  only  are  commonly  required ;  the 
lips  of  the  wound  are  brought  together  with  a  few  points  of  suture,  or 
with  adhesive  strips,  a  piece  of  oiled  lint,  covered  with  oiled  silk,  being 
then  applied,  and  held  in  place  with  strips  of  plaster  or  a  light  bandage. 
The  arm  should  be  laid  across  the  chest,  so  as  to  relax  the  parts  and 
thus  facilitate  union,  but  should  not  be  closely  confined.  The  mortality 
from  the  operation  is  small,  in  view  of  the  extent  of  the  wound,  being, 
even  in  hospital  practice,  less  than  ten  per  cent.  The  chief  risks  are 
from  the  development  of  erysipelas  or  pyaemia. 

The  Mammaxy  Qland  in  the  Male  may  occasionally  be  the 
seat  of  disease;  thus  it  has  been  found  hypertrophied,  and  has  been 
known  to  furnish  a  secretion  of  milk,  while  it  is  sometimes  the  seat  of 
cystic  growths,  or  of  scirrhous  or  medullary  cancer.  The  treatment 
would  be  the  same  as  for  similar  affections  in  the  female. 


CHAPTER    XL. 

HERNIA. 

The  term  Hernia  signifies  a  protrusion  of  any  portion  of  the  viscera 
through  an  abnormal  opening  in  the  walls  of  the  cavity  within  which  the 
protruded  part  is  naturally  contained.  A  protrusion  through  a  normal 
aperture  is  not  a  hernia ;  thus  the  term  is  never  applied  to  a  protrusion 
of  the  bowel  through  the  anus,  or  of  the  womb  through  the  vulva. 
Hemiae  of  the  brain,  and  of  the  thoracic  viscera,  have  already  been  con- 
sidered in  previous  portions  of  the  volume;  and  the  subject  for  discus- 
sion in  this  place  is  therefore  limited  to  Abdominal  Hernia^  or,  as  it  is 
familiarly  called,  Rupture, 

Any  part  of  the  abdominal  parietes  may  give  passage  to  a  hernia,  but 
rupture  is  most  likely  to  occur  where  the  muscular  and  tendinous  struc- 
tures are  comparatively  weak,  as  where  the  spermatic  cord  or  round 
ligament  issues  from  the  abdomen,  where  the  femoral  vessels  pass  into  the 
thigh,  or  at  the  umbilicus. 

Causes  of  Hernia. 

The  Predisposing  Causes  of  rupture  may  be  divided  into  such  as 
pertain  to  the  general  condition  of  the  patient,  as  age,  sex,  etc.,  and 
such  as  pertain  to  the  local  condition  of  the  part  in  which  the  hernia 
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subsequently  occurs :  the  latter  are  called  by  Birkett  the  Inciting  Cau8€8. 
The  Immediate^  or  Exciting  Cause  of  rupture,  when  any  such  can  be 
alleged,  is  usually  some  violent  exertion,  as  in  lifting,  coughing,  or 
straining. 

Qeneral  Predisi>08ing  Causes. — 1.  Age — The  majority  of  cases 
of  hernia  are  developed  in  infancy,  or  early  adult  life;  more,  that  is, 
before  the  age  of  thirty-five  years  than  afterwards.  This  statement  is 
contrary  to  the  ordinarily  received  doctrine,  but  has  been  clearly  estab- 
lished by  the  researches  of  Mr.  Kingdon  (of  the  City  of  London  Trass 
Society)  and  of  Mr.  Birkett.  As,  however,  the  number  of  infants  and 
young  persons  in  every  community  is  much  larger  than  that  of  adults, 
the  relative  frequency  of  hernia  is  greater  as  old  age  approaches.  Thus 
advancing  age  may  be  considered  a  predisposing  cause  of  hernia. 

2.  Sex, — The  male  sex  is  unquestionably  more  predisposed  to  the 
occurrence  of  hernia  than  the  female,  the  proportion,  for  all  ages  and 
forms  of  the  disease,  being,  according  to  Kingdon,  about  two  to  one. 
The  difference  is  most  marked  in  infancy  and  early  childhood,  on  ac- 
count of  the  frequency  of  a  congenital  malformation  in  the  male,  which 
will  be  presently  referred  to. 

3.  Occupation. — The  majority  of  cases  of  hernia  occur  among  the  labor- 
ing classes,  but  there  does  not  appear,  according  to  Kingdon,  to  be  any 
direct  connection  traceable  between  the  development  of  rupture  and  the 
pursuit  of  any  particular  occupation. 

4.  Inhei-itance, — A  predisposition  to  hernia  is  frequently  inherited,  the 
first  year  of  life  being  that  in  which  the  hereditary  influence  is  most 
marked.  The  anatomical  peculiarities  on  which  the  frequent  occurrence 
of  hernia  at  this  early  age  depends,  are,  (1)  imperfect  closure  of  the 
ventral  orifice  of  the  vaginal  process  of  the  peritoneum,  and  persisting 
patulousness  of  that  canal,  and  (2)  abnormal  lengthening  of  the  mesen- 
tery. The  first-named  malformation  is  always,  and  the  second  often, 
probably,  of  /congenital  origin ;  they  will  be  again  referred  to  under  the 
heading  of  inciting  causes. 

Local  Predisposing  or  Inciting  Causes. — l.TFounJs,  etc — ^The 
occurrence  of  hernia  is  occasionally  predisposed  to  by  wounds  or  subcu- 
taneous  lacerations  of  the  abdominal  parietes.  VeMral  hernia  usually 
results  under  these  circumstances  (see  page  365),  but  if  the  wound  be 
suitably  situated,  inguinal,  or  any  other  form  of  hernia  may  ensue. 

2.  Weakening  of  the  Abdominal  Parietes^  as  the  result  of  previous 
inflammation,  abscess,  etc.,  or  from  over-distension  by  the  pressure  of 
the  gravid  uterus,  by  the  accumulation  of  fat  in  the  omentum  or  mesen- 
tery, or  by  the  development  of  ovarian  tumors,  or  of  ascites,  may  act  as 
a  predisposing  cause  of  hernia. 

3.  A  Patulous  Condition  of  the  Vaginal  Process  of  the  Peritoneum^  or 
of  its  Ventral  Orifice^  is  a  frequent  predisposing  cause  of  hernia.  It  is 
known  that  the  testicles  are,  in  the  earlier  periods  of  fcdtal  life,  situated 
in  the  lumbar  region,  whence  they  graduall}'  descend  into  the  scrotum. 
During  their  descent,  they  are  behind  and  partially  invested  by  the  peri- 
toneum, a  prolongation  of  which  membrane  accompanies  them  into  the 
scrotum,  where  it  forms  the  tunica  vaginalis  on  either  side.  This  vagi- 
nal process  of  the  peritoneum  at  first  forms  one  common  sac  with  that 
of  the  peritoneum  itself,  and  the  communication  between  them  often 
persists  at  birth,  or  even  a  month  or  two  later.  Usually,  however,  about 
the  period  of  birth,  the  vaginal  process  divides  into  two  porttoasi  by  the 
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contraction  of  the  sheath  and  the  formation  of  adhesions  between  its 
sides,  at  about  the  position  of  the  head  of  the  epididymis.  The  lower 
portion  invests  the  testicle  (forming  the  tunica  vaginalis  propria  testis), 
while  the  upper  portion  lies  in  front  of  the  spermatic  cord,  and  consti- 
tutes the  tunica  vaginalis  propria  funiculi.  In  the  normal  state,  the 
tunica  vaginalis  of  the  testicle  continues  through  life  as  a  closed  sac, 
while  the  tunica  vaginalis  of  the  cord  becomes  obliterated  and  converted 
into  a  delicate  fibrous  band.  It  not  unfrequently  happens,  however, 
that  the  funicular  portion  of  the  vaginal  process  persists  as  a  tube  of 
small  calibre,  closed  at  both  ends,  or,  more  rarely,  that  either  its  ventral 
or  testicular  orifice,  or  both,  remain  patulous.  The  testicular  orifice  is, 
of  course,  that  by  which  the  funicular  portion  communicates  in  foetal  life 
with  the  testicular  portion  of  the  vaginal  process  of  the  peritoneum,  while 
the  ventral  orifice  is  that  by  which  it  communicates  with  the  general 
cavity  of  the  peritoneum,  and  corresponds  in  position  with  the  internal 
abdominal  ring.  From  the  above  brief  anatomical  description,  it  can  be 
readily  understood  that  a  patulous  state  of  the  vaginal  process,  or  of 
its  ventral  orifice,  would  predispose  the  person  in  whom  it  existed  to  the 
occurrence  of  rupture. 

4.  A  Relaxed  and  Elongated  Condition  of  the  Mesentery  acts  as  a  pre- 
disposing cause  of  hernia.  That  the  mesentery  is  actually  elongated, 
in  many  cases  of  hernia,  can  scarcely  admit  of  a  doubt — ^for  the  bowel 
could  not  descend  so  low  as  it  is  observed  to  do  in  the  scrotum,  were  its 
mesenteric  attachments  not  abnormally  relaxed — ^but  whether  this  relax- 
ation and  elongation  be  a  cause  or  a  consequence  of  hernia,  is  a  different 
question ;  that  it  is  often  a  cause  of  rupture,  is  rendered  probable,  as 
pointed  out  by  Birkett,  by  the  facts  that  (1)  persons  with  a  hernial  sac 
are  more  troubled  by  the  descent  of  a  hernia  when  out  of  health  than  at 
other  times ;  (2)  persons  of  a  relaxed  frame  are  more  apt  than  others  to 
become  subjects  of  hernia,  as  they  advance  in  life;  and  (3)  in  middle- 
aged  persons  of  either  sex,  affected  with  hernia,  the  abdominal  viscera 
generally  are  less  firmly  held  in  place  by  their  peritoneal  attachments, 
than  in  those  who  have  no  disposition  to  hernia.  This  elongation  of  the 
mesentery  may,  as  just  mentioned,  be  due  to  a  relaxed  state  of  the 
fibrous  tissues,  acquired  at  any  period  of  life,  or  may  probably,  in  some 
cases  at  least,  be  of  congenital  origin. 

6.  The  Gradual  Stretching  and  Protrusion  of  the  Parietal  Peritoneum 
at  weak  parts  of  the  abdominal  wall,  as  the  result  of  frequently  repeated 
muscular  exertion,  of  coughing,  of  straining  at  stool,  or  in  urinating, 
etc.,  may  act  as  a  predisposing  cause  of  hernia,  by  leading  to  the  ultimate 
development  of  a  sac  or  pouch  into  which  the  viscera  may  be  received, 
this  pouch  then  constituting  the  sac  of  the  hernia. 

Immediate  or  Exciting  Causes. — In  the  majority  of  instances, 
probably,  a  hernia  is  slowly  developed,  and  may  not  attract  the  patient's 
attention  until  fully  formed ;  in  other  cases,  however,  the  rupture  occurs 
suddenly,  as  the  result  of  a  fall,  or  of  some  violent  muscular  effort. 

Nomenclature. 

Hemise  are  classified  according  to  their  (1)  locality^  as  inguinal,  fem- 
oral, scrotal,  umbilical,  etc.;  (2)  condition^  as  reducible,  irreducible, 
strangulated,  etc. ;  (3)  contents^  as  intestinal  (entcrocele),  omental  (epi- 
plocele),  vesical  (cystocele),  etc,;  and  (4)  period  of  development^  as  con- 
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genital,  infantile,  etc.  The  latter  mode  of  classification  is,  however, 
incorrect,  as  many  cases  of  so-called  congenital  and  infantile  hernia  do 
not  occur  until  adult  life. 

Structure  of  a  Hernia. 

A  hernia  consists  essentially  of  a  sac  and  its  contents^  the  tissues  ex- 
ternal to  the  sac  being  the  skin,  subcutaneous  fascia,  etc.,  of  the  part  in 
which  the  hernia  occurs.  In  some  instances  the  sac  is  wholly  or  partially 
deficient,  as  in  csecal  and  vesical  hernise,  certain  congenital  umbilical 
hernise,  and  in  ventral  hernise  resulting  from  penetrating  wounds.  With 
these  exceptions,  every  hernia  has  a  sac  (or  peritoneal  investment),  that 
part  which  communicates  with  the  peritoneal  cavity  being  the  neck^  and 
that  which  surrounds  the  protruded  viscera  being  the  bcdy  of  the  sac. 

Varieties  of  the  Hernial  Sao. — There  are  two  distinct  varieties  of 

the  hernial  sac,  the  congenital  and  the  acquired. 

1.  The  Congenital  Sac  consists  of  the  patulous  vaginal  process  of 
peritoneum,  or  of  its  funicular  portion,  and  is  therefore  only  met  with  in 
those  forms  of  oblique  inguinal  hernia  which  are  often,  though  impro- 
perly, termed  congenital  and  infantile.  It  ma}^  exist  through  life  as  t 
pouch,  communicating  with  the  peritoneal  cavity,  without  ever  becoming 
the  seat  of  an  actual  hernia. 

2.  The  Acquired  Sac  is  slowly  developed  by  the  gradual  stretching  of 
a  portion  of  the  parietal  peritoneum,  as  the  result  of  frequently  repei^ 
pressure  from  within,  exercised  by  the  organs  which  ultimately  form  the 
contents  of  the  hernia.  This  is  the  form  of  sac  which  exists  in  the  ordi- 
nary oblique  and  direct  inguinal  hernlBe,  as  well  as  in  femoral  hernia,  and 
in  those  which  occur  in  other  regions. 

The  mode  of  development  of  the  acquired  hernial  sac  has  been  particu- 
larly studied  by  Cloquet  and  Demeaux,  and  is  well  described  by  Birkett 
When  the  parietal  peritoneum  first  protrudes  through  the  abdomiDaJ 
wall,  the  widest  portion  of  the  sac  is  that  which  commutiicatea  with  the 
peritoneal  cavity,  but  in  the  fully  formed  sac,  the  neck  is  smaller  thai 
the  body,  the  sac  being  puckered  like  the  mouth  of  a  purse,  b^*  the  con- 
striction of  the  fibrous  or  muscular  ring  through  which  the  hernia  bis 
escaped.  In  this  stage  of  the  hernial  sac^s  devcloptnctit^  which  Is  called 
the  period  of  formation^  the  neck  of  the  sac  itself  exercises  no  consiiie' 
tion  upon  the  protruded  viscus,  and  the  puckeriiit^  which  has  bpea 
described  disappears  upon  reduction  of  the  hernia,  or  upon  division  of 
the  ring  of  the  abdominal  wall  through  which  the  rupture  has  occurred. 
At  a  later  stage,  the  period  of  organization^  the  puckered  folds  at  %ht 
neck  of  the  sac  adhere  together,  while  at  the  same  time  the  fat  disapppiii 
from  the  adjacent  subserous  areolar  tissue,  this  becoming  converted  into 
an  indurated  and  vascular  ring  which  is  said  to  contftiti  a  layer  of  coi** 
tractile  fibres.  In  this  stage,  the  neck  of  the  sac  exercises  an  essential 
constricting  power,  and  requires  to  be  divided  if  the  hernia  biKKiine> 
strangulated.  The  ultimate  stage  is  the  2)eriod  of  vontraciion  ;  as  soon 
as  a  hernia  ceases  to  descend,  the  orifice  of  the  sac  manifedts  a  disp^jsi- 
tion  to  contract,  and  may  even  become  obliterated,  thus  aceomplii^iiig 
the  cure  of  the  disease — as  is  occasionally  witnessed  in  the  heniM»  of 
infants,  and  more  rarely  in  those  of  adults.  During  this  stage,  thn  rinf 
which  surrounds  the  neck  of  the  sac  becomes  thicker,  and  of  a  fibrDQuaf 
cartilaginous  hardness.  If  the  hernia  protrude  in  this  stage,  stmngnlv 
tion  is  very  apt  to  occur 
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The  sac  of  a  hernia  is  thus  at  first  thin  and  translucent,  but  often  at 
a  later  period  becomes  thick  and  indurated,  and  may  even  become  the 
seat  of  calcareous  degeneration ;  in  other  instances,  as  in  cases  of  large 
umbilical  hernia,  the  sac  may  by  distension  become  extremely  attenuated. 

The  aperture  in  the  abdominal  wall  through  which  a  hernia  has 
escaped,  eventually  assumes  a  more  or  less  circular  outline,  and  often 
becomes  enlarged;  it  may  become  displaced  by  the  weight  of  the  pro- 
truding viscera,  being  usually  dragged  downwards  and  towards  the 
median  line  of  the  body ;  thus,  in  an  oblique  inguinal  hernia  of  long 
standing,  the  internal  may  come  to  be  placed  directly  behind  the  external 
abdominal  ring.  The  supei'flcial  tissues  frequently  become  thinned  and 
stretched,  but,  if  a  truss  have  been  employed  for  a  long  time,  may  be  indu- 
rated and  thickened  from  the  pressure  of  the  pad  of  the  instrument. 

Contents  of  the  Hernial  Sao. — Almost  any  of  the  viscera  may 
be  occasionally  found  in  herniae,  but  the  parts  most  usually  protruded 
are  the  bowel  and  omentum.  The  small  intestine,  and  particularly  the 
ilium,  is  much  more  frequently  involved  in  a  hernia  than  the  large  in- 
testine :  only  a  portion  of  the  calibre  of  the  gut  may  enter  the  sac,  or  a 
large  coil  of  bowel  with  its  mesenteric  attachment.  In  some  very  large 
hemife,  almost  the  whole  of  the  small  intestine  may  descend  into  the 
sac.  When  long  protruded,  the  bowel  becomes  thickened  and  contracted, 
and  of  a  grayish  hue  externally :  its  mesentery  at  the  same  time  becomes 
hypertrophied  and  vascular.  When  the  sac  of  a  hernia  is  habitually 
occupied  by  omentum,  the  latter  tissue  becomes  indurated  and  thickened, 
and  often  matted  together  into  a  conical  mass,  the  apex  of  which  cor- 
responds to  the  neck  of  the  sac.  The  omental  veins  become  distended 
and  varicose,  and  apertures  or  depressions  often  exist  in  the  dense  mass, 
into  which  a  knuckle  of  intestine  may  slip,  and  become  strangulated. 
When  a  hernial  sac  contains  both  bowel  and  omentum,  the  latter  usually 
protrudes  in  front  of,  and  may  completely  surround  the  gut.  Cysts 
sometimes  exist  in  the  protruded  omentum,  and  may,  in  the  operation  of 
herniotomy,  confuse  the  surgeon  by  their  resemblance  to  knuckles  of 
intestine.  In  addition  to  the  viscera  which  are  contained  in  the  hernial 
sac,  a  certain  amount  of  serous  fluid  always  exists  in  its  interior :  under 
ortiinary  circumstances  the  quantity  is  but  small,  but  if  the  hernia  be- 
come inflamed  or  strangulated,  may  be  very  much  increased.  Adhesions 
often  exist  in  the  sac  of  an  old  hernia,  gluing 
together  the  contained  viscera,  or  binding  them  pjg  4^7 

to  the  wall  of  the  sac  itself:  while  recent,  these 
adhesions  are  soil  and  easily  separated,  but  in 
cases  of  long  standing  become  firm  and  form  an 
Impediment  to  reduction.  Loose  bodies^  consist- 
ing apparently  of  detached  appendices  epiploicfie, 
are  occasionally  found  in  the  interior  of  a  hernial 


Hydrocele  or  Dropsy  of  a  Hernifil  Sac 
la  the  name  given  to  iin  ufKisiml  cotidLtion  which 
'  OODSlttg  in  the  aoeuTtiiilation  of  fluid  in  t\m  bot- 
tom of  a  hcrnLfil  !^ae,  the  communication  of  which 
irltb  the  abdominal  oaviiy  is  occluded ,  either  by 
OUiteration  of  the  ori4)E^  or  by  the  formation 
of  adhtBiODB  botwerr  *  •illof  th<i  sac  and  the 
▼isowa  wbiah  oocu|v  n 'it  portion*    Caees 
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of  this  rare  form  of  disease  have  been  recorded  by  Pott,  Pelletan, 
Boyer,  Lawrence,  Curling,  Erichsen,  and  W.  F.  Atlee,  of  this  city. 
The  treatment  consists  in  evacuating  the  fluid  by  means  of  a  trocar  and 
canula. 


Symptoms  of  Hernia  in  General. 


Fig.  418. 


The  patient  often  experiences  a  sensation  of  weakness  in  the  groin  or 
other  region  In  which  a  hernia  is  about  to  occur,  before  any  protrusion 

takes  place.  Tiiere  is  also  frequently  a 
decided  fulness  in  the  part,  which  is 
most  marked  in  the  erect  posture,  or 
upon  contracting  the  abdominal  mus- 
cles.   The  hernia,  if  gradually  devel- 
oped, appears  as  a  small  tumor,  not 
larger  at  first,  perhaps,  than  the  tip  of 
the  finger,  which  can  be  reduced  bj 
pressure,  and  which  disappears  spon- 
taneously when  the  recumbent  posture 
is  assumed.    In  young  children,  the 
hernia  is  often  of  considerable  sin 
when  first  noticed,  and  the  same  is 
true  of  those  cases  of  rupture  which 
are  suddenly  developed  as  the  resnlt 
of  violent  exertion ;  in  the  latter  cases, 
the  formation  of  the  hernia  is  often  at- 
tended with  pain.    A  fully  developed 
hernia  forms  a  round  or  oval  tumor, 
usually  broader  below  than  above  (the 
neck  of  the  hernia),  increasing  in  sixe 
when  the  patient  stands  up,  holds  hii 
breath,  or  coughs,  either    subsiding 
spontaneously  when  the  patient  lies 
down,  or  being  readily  reduced  witiiin 
the  abdomen  by  gentle  pressure,  and  re-appearing  upon  the  resumption 
of  the  erect  posture.    When  the  patient  coughs,  a  distinct  tmpulge  may 
be  commonly  perceived  in  the  hernial  tumor.    The  syixiptoms  of  hemii 
are  somewhat  modified  by  the  nature  of  its  contents. 

Intestinal  Hernia  or  Enteroeele. — When  the  hernia  contaiii 
bowel  only,  the  tumor  is  smooth,  gurgles  under  pressure,  and  la  ofUai 
tympanitic  and  resonant  when  percussed.  The  hernia  is  often  the  seit 
of  borborygmus  or  flatulent  rumbling.  The  impulse  on  coughing  Is  wdl 
marked,  and  the  patient  frequently  complains  of  dyspeptic  symptomi, 
and  of  an  uncomfortable  dragging  feeling.  Reduction  is  attended  witl 
gurgling,  and  with  a  peculiar,  characteristic  sensation,  which,  when  onoe 
felt,  can  scarcely  be  mistaken,  and  which  is  spoken  of  by  some  writen 
as  the  "slip"  or  "  flop"  of  a  hernia. 

Omental  Hernia  or  Epiploeele. — In  these  cases,  the  tuniorii 
irregular  and  comparatively  ill-defined,  having  a  doughy  feel,  and  wiUi 
a  less  distinct  impulse  on  coughing  than  in  the  form  of  the  disease  M 
described ;  reduction  is  efilected  gradually,  and  without  the  chamotd^ 
istic  gurgling  sensation  which  has  been  referred  to.  Omental  herwia  h 
said  to  be  most  frequent  on  the  left  side,  and  is  chiefly  seen  in  adults 


Scrotal  hernia  in  a  child ;  a,  potitioa  of  left 
testis.  (From  a  patient  of  Dr.  C.  B.  Nancrede.) 
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Mixed  Hernia  or  Entero-ISpiplooele. — In  these  eases  the  symp- 
toms of  the  intestinal  and  omental  hemiae  are  variously  combined. 

CsBOal  Hernia  is  of  course  confined  to  the  right  side,  and  is  com- 
monly irreducible,  from  that  portion  of  caecum  which  is  uncovered  by 
peritoneum  forming  adhesions  to  the  adjacent  structures. 

HernisB  of  the  Stomach  or  Bladder  are  of  rare  occurrence;  the 
former  (Oastrocele)  has  been  observed  in  the  inguinal  and  umbilical 
regions,  and  in  cases  of  diaphragmatic  rupture;  there  are  no  distinctive 
symptoms  by  which  it  can  be  certainly  recognized  during  life.  Hernia 
of  the  bladder  (Gystocele)  is  irreducible,  and  attended  with  difficult 
micturition;  urine  may  be  made  to  flow  by  compressing  the  tumor. 

Treatment  of  Reducible  Hernia. 

The  treatment  of  reducible  hernia  may  be  palliative^  or  may  aim  at 
eflfecting  a  radical  cure. 

Palliative  Treatment. — ^This  consists  in  preventing  the  descent 
of  the  hernia  by  the  application  of  a  suitable  truss  or  bandage.  In  cases 
of  umbilical  and  ventral  rupture,  an  elastic  band  and  pad  may  be  the 
best  means  of  retention,  but  a  truss  is  preferable  for  the  ordinary  forms 
of  hernia.  I  do  not  purpose  to  enter  into  any  discussion  of  the  com- 
parative merits  of  the  many  forms  of  truss  which  are  offered  by  their 
respective  inventors  to  the  profession  and  the  public,  but  shall  merely 
mention  what  may  be  considered  the  requisites  of  a  good  truss. 

A  Truss  consists  essentially  of  a  pad  and  a  spring ;  the  pad  should 
be  firm,  slightly  convex  upon  the  surface  (except  in  particular  cases),  of 
an  oval  or  elongated  triangular  shape,  and  sufficiently  large  to  compress 
not  only  the  aperture  through  which  the  hernia  escapes,  but  the  whole 
canal  through  which  it  has  passed  to  reach  the  surface.  The  pad  may 
be  of  buckskin,  firmly  stuffed,  of  polished  wood,  or  of  such  other  material 
as  may  be  found  by  experience  to  produce  least  irritation  of  the  skin, 
some  patients  in  this  respect  differing  from  others.  In  certain  cases, 
in  which  the  ring  through  which  the  hernia  protrudes  is  very  large,  the 
ordinary  convex,  oval  or  triangular  pad,  may  be  advantageously  replaced 
by  one  of  a  horseshoe  or  ring  shape,  as  recommended  by  Mr.  J.  Wood. 
As  a  rule,  the  plate  which  forms  the  back  of  the  pad  should  be  made 
of  the  same  piece  of  metal  as  the  spring,  while  the  bearing  of  the  pad 
should  be  not  directly  inwards,  but  somewhat  upwards  as  well,  the 
particular  angle  varying  according  to  the  shape  of  the  patient's  abdo- 
men. The  spring  of  a  truss  is  made  of  metal  (covered  with  buckskin 
or  leather),  and  curved  so  as  to  pass  around  the  patient's  trunk,  just 
above  the  rim  of  the  pelvis ;  it  should  not  touch  except  at  the  point  of 
counterpressure,  which,  in  the  ordinary  single-pad  truss,  is  at  the  pa- 
tient's hip,  on  the  opposite  side  to  that  of  the  rupture — and  at  this  point 
the  spring  should  be  beaten  thin,  curved  to  fit  the  part,  and  suitably 
padded.  The  spring  should  be  elastic,  and  should  exercise  just  enough 
force  to  keep  the  hernia  reduced,  without  pressing  so  deeply  as  to  cause 
absorption  of  the  abdominal  parietes.  From  the  free  end  of  the  spring, 
a  leather  strap  passes  to  the  pad,  thus  completing  the  circle  around  the 

gtient's  pelvis,  while,  for  additional  MOOrt^^MOther  strap  may  pass 
mk  the  body  of  the  spring  along  tlitt4|MjHHk|ftiittock  and  around 
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the  inside  of  the  thigh,  to  be  fastened  to  a  button  at  the  lower  edge  of 
the  pad. 

In  many  cases,  particularly  in  those  of  persons  with  fat  and  pendu- 
lous abdomens,  it  is  difficult  to  keep  a  hernia  reduced  except  by  uaing  a 
spring  of  such  force  as  to  produce  great  discomfort,  beside  incurring 
the  risk  of  encouraging  the  development  of  a  rupture  on  the  opposite 
side ;  under  such  circumstances,  it  may  be  better  to  employ  a  double-pad 
truss  (such  as  Hood's),  thus  affording  support  to  both  sides  of  the  abdo- 
men. The  points  of  counterpressure,  when  such  an  instrument  is  used, 
are  situated  on  cither  side  of  the  spine.  The  double-pad  truss  is,  of 
course,  necessar}'  in  cases  of  double  hernia. 

Before  applying  a  truss,  the  hernia  should  be  completely  reduced, 
and  the  apparatus  then  adjusted,  while  the  patient  is  in  the  recumbent 
posture ;  tiie  truss  may  be  left  off  at  night,  being  removed  after  the 
patient  is  in  bed  and  re-applied  before  he  rises,  but  should  be  constantly 
Avorn  at  other  times.  Every  one  who  is  ruptured  should  be  provided 
with  at  least  two  trusses,  so  that  if  one  break,  another  may  be  imme- 
diately substituted ;  and  it  is  well  to  have  one  furnished  with  a  plain 
wooden  pad,  for  use  while  bathing,  etc.  If  the  pad  of  a  truss  tend  to 
produce  chafing,  as  is  apt  to  be  the  case  in  hot  weather,  the  part  should 
be  frequently  washed  with  alum  and  whiskey,  or  cologne  water,  and 
well  dusted  with  ordinary  toilet  powder,  or  lycopodium.  The  necessity 
of  constantly  wearing  the  truss,  and  of  never  permitting  the  descent  of 
the  hernia,  cannot  be  too  strongly  insisted  upon.  The  only  circumstanoe 
which  should  be  allowed  to  prevent  the  use  of  the  instrument,  is  the 
presence  of  an  undescended  testis  in  such  a  part  of  the  inguinal  canal  as 
to  render  the  pressure  of  the  truss-pad  unbearable ;  and  even  such  a  case 
should  not  be  abandoned,  without  an  attempt  to  effect  the  desired  object 
b}'  trying  various  forms  of  apparatus. 

As  a  test  for  the  efficiency  of  a  truss,  Erichsen  advises  that  the 
patient  should  be  directed  to  cough,  while  sitting  on  the  edge  of  a  chair, 
leaning  forwards,  and  with  the  legs  extended  and  widely  separated;  if 
the  hernia  do  not  slip  down  behind  the  pad  under  these  ciix^umstanoes, 
the  instrument  may  be  considered  satisfactory. 

Radical  Cure  of  Hernia. — In  those  cases  in  which  the  vaginal  pro- 
cess of  the  peritoneum  constitutes  the  sac  of  a  hernia  {congenital  sac)^  the 
application  of  a  well-fitting  truss  will  occasionally  effect  a  cure  (particu- 
larly if  the  patient  be  an  infant),  by  inducing  the  formation  of  adhesiooB 
between  the  opposing  sides  of  the  canal,  and  thus  imitating  the  process 
of  nature  in  accomplishing  tlie  closure  of  the  part.  In  the  other  forms 
of  hernia,  in  which  the  sac  is  slowly  developed  (acquired  sac),  it  may  be 
possible  to  prevent  the  formation  of  the  sac  by  the  employment  of  t 
truss  ;  but  when  once  formed,  all  that  can  usually  be  hoped  for,  in  the 
use  of  the  instrument,  is  to  check  the  further  enlargement  of  the  sac  by 
keeping  the  hernia  constantly  reduced.  Hence,  although  when  provided 
with  a  suitable  truss,  a  person  who  is  ruptured  may  go  through  a  long 
life  with  both  safety  and  comfort,  it  is  not  strange  that  attempts  should 
have  been  made  to  effect  a  radical  cure  of  hernia  by  other  means. 

Castration,  excision  of  the  sac,  ligation  or  scarification  of  its  neck, 
and  acupuncturation,  have  at  various  times  been  recommended  and  prac- 
tised, but  are  now  matters  chiefly  of  historical  interest.  The  injection  of 
the  sac  with  the  tincture  of  iodine,  has  been  advantageously  resorted  to 
by  Professor  Pancoast,  of  this  city.  Gerdy^s  operation,  which  consisted 
in  simply  invaginating  a  portion  of  the  sac  and  superjacent  integuments, 
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by  pushing  them  up  with  the  finger  into  the  canal  through  which  the 
rupture  descended,  and  holding  them  there  with  sutures,  while  adhesion 
was  promoted  by  the  application  of  liq.  ammonise  to  remove  the  cuticle 
of  the  invaginated  part,  has  been  revived  with  various  modifications 
and  improvements  by  Syme,  Fayrer,  Wutzer,  Wells,  Davies,  Armsby, 
D.  H.  Agnew,  and  others;  while  another  very  ingenious  procedure, 
combining  invagination  with  ligation  of  the  neck  of  the  sac,  has  been 
devised  by  J.  Wood,  of  King's  College,  London.  The  subcutaneous 
employment  of  the  silver-wire  suture  has  been  recently  recommended  by 
Richardson,  of  New  Orleans,  and  by  Chisolm,  of  Maryland.  The  more 
important  operations  for  the  radical  cure  of  hernia  will  be  described 
under  the  heads  of  the  special  forms  of  the  disease  for  which  they  are 
adapted ;  but  it  will  be  convenient  to  refer,  in  this  place,  to  the  general 
question  of  the  applicability  of  such  modes  of  treatment. 

The  objections  to  any  operation  for  the  radical  cure  of  hernia,  are  (1) 
the  risk  by  which  the  procedure  is  necessarily  attended,  and  (2)  the  pro- 
bability of  failure  by  the  hernia  recurring  in  spite  of  the  operation. 

(1.)  There  is,  in  the  first  place,  the  risk  of  inflicting  direct  injury  upon 
important  vessels,  the  peritoneal  cavity,  or  even  the  bowel  itself.  A 
skilful  operator  could  doubtless  avoid  these  accidents,  yet  the  possi- 
bility of  their  occurrence  should  be  borne  in  mind  in  estimating  the 
dangers  of  the  procedure.  But  even  if  no  such  untoward  event  as  has 
been  referred  to  mars  the  progress  of  the  operation,  it  is  evident  that  in 
every  case  there  is  necessarily  a  risk  of  the  development  of  peritonitis ; 
for  every  operation  aims  to  effect  a  cure  by  inducing  a  certain  amount 
of  inflammation  in  the  neck  of  the  sac,  and  it  is  impossible  to  be  sure 
that  this  inflammation  may  not  spread  further  than  is  intended.  And, 
although  the  statistics  of  various  modes  of  operating  show  that  but  few 
deaths  have  actually  occurred  from  peritoneal  inflammation,  in  pro- 
portion to  the  number  of  cases  in  which  the  operations  have  been  per- 
formed, yet,  as  justly  remarked  by  Birkett,  these  facts  only  show  that 
peritonitis  is  not  a  necessary  consequence  of  the  procedure. 

(2.)  If,  however,  the  chance  of  a  fatal  termination  is  small,  the  pro- 
bability of  failure  is  comparatively  great.  Mr.  Wood*  has  pointed  out 
that  the  main  cause  of  failure,  in  most  operations  for  the  radical  cure  of 
hernia,  lies  in  the  neglect  to  include  the  posterior  wall  of  the  canal  in  the 
part  operated  on,  the  rupture  sooner  or  later  redescending  behind  the 
seat  of  operation ;  and  hence  a  prominent  feature  in  his  own  mode  of 
procedure,  consists  in  drawing  foi-ward  the  posterior  wall  of  the  canal, 
so  as  to  induce  its  adhesion  to  the  anterior;  yet  of  the  sixty  cases 
reported  in  his  work,  one  ended  in  death,  and  eleven  in  failure;  of  six 
more  the  termination  was  doubtful;  while  of  the  forty-two  recoveries, 
ten  had  not  been  heard  from  since  their  discharge  from  hospital — so 
that  the  positively  ascertained  number  of  permanent  recoveries,  which 
he  was  then  able  to  report,  was  but  little  more  than  half  of  the  number 
operated  upon.^  Another  cause  of  failure,  which  equally  affects  every 
form  of  operation,  is  strongly  insisted  upon  by  Birkett,  though  denied 
by  Wood;  this  is  the  existence  of  relaxation  and  elongation  of  the 
mesentery,  which  will,  when  present,  tend  to  allow  the  reproduction  of 
the  rupture  in  the  same  or  another  part. 

»  On  Rupture,  etc.     London,  1863,  p.  147. 

•  According  to  Druitt,  however  (Surgeon's  Vade  Mecum,  10th  edit.),  of  155 
oases  operated  on  by  Wood  up  to  1870, 113  are  to  be  classed  as  recoveries,  and  only 
2  proved  fatal. 
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Hence  it  would  appear  that  the  most  favorable  view  to  be  taken  of 
an}'  operation  which  lias  been  as  yet  proposed  for  the  radical  cure  of 
hernia,  is  that  while  not  necessarily  foUoAved  by  grave  consequences,  it 
is  not  unattended  with  risk,  and  by  no  means  certain  to  effect  the  object 
designed  ;  and  that  in  consideration  of  the  safe  and  really  satisfactory 
means  of  palliation  afforded  by  the  use  of  a  truss,  the  radical  treatment 
must  Ije  looked  upon  as  at  best  an  operation  of  complaisance  or  expedi- 
enc3\  The  most  favorable  cases  for  operation  are  probablj"^  those  of 
hernia  into  the  vaginal  process  or  its  funicular  portion,  the  so-called 
congenital  or  infantile  cases ;  for,  as  remarked  by  Birkctt,  it  is  almost 
exclusively  in  these  cases  that  a  natural  tendency  to  spontaneous  cure 
has  been  observed.  The  operation  is  doubtless  justifiable  in  exceptional 
instances,  as  when  it  is  found  impossible  to  maintain  reduction  by 
means  of  a  truss,  or  when  the  occupation  of  the  patient  or  other  causes 
render  the  inconvenience  of  wearing  a  truss  more  than  ordinarily  burden- 
some ;  but,  though  occasionally  justifiable,  the  operation  is  not,  in  any 
case,  one  to  be  urged  upon  the  patient,  nor  to  be  performed  without  bis 
fully  understanding  the  uncertainties  and  dangers  of  the  procedure;  and 
in  the  immense  majority  of  cases  the  surgeon  will  best  consult  both  his 
own  reputation  and  the  good  of  his  patient,  by  dissuading  from  any  but 
palliative  treatment. 

Irreducible  Uerma. 

Various  circumstances  may  tend  to  render  a  hernia  irreducible ;  thus 
in  a  rupture  of  long  standing,  the  neck  of  the  sac,  as  was  mentioned  on 
a  previous  page,  becomes  constricted  and  smaller  than  its  body,  the 
shape  of  the  hernia  thus  sometimes  rendering  it  irreducible,  particularly 
if  the  ctise  be  one  of  omental  hernia,  in  which  the  omentum  is  matted  to- 
gether into  a  dense  conical  mass;  again,  a  hernia  may  become  irreducible 
from  the  formation  of  adhesions  between  its  contents  and  the  interior 
of  the  sac,  or,  in  the  case  of  hernia;  of  the  ctecum  or  bladder  (in  which 
the  sac  is  defective),  between  those  viscera  and  the  surrounding  tissues. 

Symptoms. — An  irreducible  hernia  constantly  tends  to  become 
larger,  and  causes  inconvenience  by  its  bulk  and  weight — the  latter  giv- 
ing rise  to  an  unpleasant  dragging  sensation,  with  perhaps  tormina,  and 
disturbance  of  the  digestive  functions ;  moreover,  an  irreducible  hernia 
is  constantly  exposed  to  the  risk  of  becoming  inflamed,  obstructed,  or 
strangulated. 

Treatment. — This  should  consist  in  preventing  the  further  increase 
of  the  hernia,  by  the  adaptation  of  a  truss  with  a  concave  pad,  or,  if  the 
rupture  be  very  large,  a  "  bag  truss"  or  suspensory  bandage.  B.  Cooper, 
and  other  surgeons,  have  succeeded  in  some  instances  in  converting  an 
irreducible  into  a  reducible  hernia,  by  keeping  the  patient  in  bed  and  on 
low  diet  for  six  or  eight  weeks,  administering  at  the  same  time  purga- 
tives, with  perhaps  mercurial  and  antimonial  preparations,  and  applying 
ice,  sorbefacient  unguents,  or  compression,  to  the  hernial  tumor.  Thii 
plan  could  hardly  be  expected  to  succeed,  unless  in  cases  of  omental 
hernia  in  which  irreducibility  was  due  solely  to  the  shape  of  the  protruded 
mass ;  and  the  treatment  itself  is  so  tedious  and  annoying,  that  few 
patients  can  be  found  who  are  willing  to  submit  to  it.  Yelpeau,  Boachnt, 
Gntfrini  and  Panooaat,  of  this  city,  have  resorted  to  subcutaneous  divi- 
siim  of  the  external  ring  or  other  seat  of  stricture,  in  these  cases,  the 
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operation  consisting  in  making  a  puncture  through  the  skin  and  subcuta- 
neous fascia,  introducing  a  grooved  director,  which  is  insinuated  beneath 
the  source  of  constriction,  and  then  dividing  the  latter  with  a  curved 
bistoury  passed  along  the  groove  and  made  to  cut  with  a  gentle  rocking 
motion;  it  is  evident  from  what  was  said  concerning  the  development  of 
the  hernial  sac,  that  in  any  case  of  long  standing — and  such  only  are 
as  a  rule  permanently  irreducible — it  would  be  necessary  to  divide  the 
neck  of  the  sac  itself  (which  would  materially  increase  the  danger  of  the 
operation),  and  that  even  then  reduction  could  not  be  effected  if  adhe- 
sions existed  between  the  sac  and  its  contents.  Hence  the  cases  must 
be  very  few  in  number  in  which  a  prudeiit  surgeon  would  feel  justified 
in  resorting  to  this  procedure. 

Inflamed  Hernia. 

Inflammation  may  attack  a  previously  irreducible  hernia,  or  may  itself 
be  the  cause  of  irreducibility. 

S3rinptoxns. — These  are  essentially  those  of  local,  or  in  some  cases 
of  general  peritonitis,  with  constipation,  but  not  complete  obstruction, 
and  occasionally  vomiting,  but  not  of  a  fecal  character.  The  tumor  is 
less  tense  than  that  of  strangulated  hernia,  and  the  protrusion  is  less 
closely  embraced  by  the  edges  of  the  opening  through  which  it  has 
passed.  The  inflammation  may  originate  in  the  hernia,  from  the  pres- 
sure of  an  unsuitable  truss  or  from  some  other  local  cause,  or  may  be 
secondary  to  an  inflamed  state  of  the  alimentary  canal.  As  the  result 
of  inflammation,  adhesions  are  apt  to  form  between  the  contents  and  sac 
of  the  hernia,  rendering  it  permanently  irreducible. 

Treatment. — The  patient  should  be  put  to  bed,  and,  if  his  strength 
permit,  a  few  leeches  may  be  applied  over  the  hernial  tumor.  Opium 
may  be  pretty  freely  given,  in  doses  suited  to  the  age  of  the  patient,  and 
if  there  be  any  tendency  to  general  peritonitis,  the  anodyne  may  be  pro- 
perly combined  with  calomel.  The  application  of  an  ice-bag,  the  skin 
being  protected  by  the  interposition  of  flannel,  will  often  prove  of  the 
greatest  service.  The  administration  of  cathartics  should  be  strictly 
prohibited,  but  the  action  of  the  bowels  may^be  solicited  by  simple  ene- 
mata.  .  The  diet  should  be  moderate  in  amount  and  unirritating  in 
quality. 

Littre  and  Birkett  have  described  a  variety  of  inflamed  hernia  in  which, 
a  limited  portion  of  the  wall  of  the  bowel  becomes  adherent  to  a  small 
hernial  sac,  inflammation  extending  to  the  neighboring  viscera,  and  thus 
ultimately  inducing  intestinal  obstruction  and  death. 

Obstructed  or  Incarcerated  Hernia. 

A  hernia  is  said  to  be  incarcerated,  when  the  portion  of  bowel  which 
it  contains  becomes  obstructed  by  the  accumulation  of  gas,  or  of  solid 
or  liquid  fecal  matter — a  condition  which  was  formerly  supposed  to  be 
tile  cause  of  obstruction  in  cases  of  strangulated  hernia.  This  condition 
la  chiefly  met  with  in  old  persons  with  chronically  irreducible  hernise, 
flind  may  be  due  to  the  impaction  of  a  mass  of  cherry-stones  or  simUai^ 
•ubstances  in  the  protruded  gut. 
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Symptoms. — The  symptoms  are  those  of  intestinal  obstmction — 
moderate  constipation,  nausea,  eructation,  and  perhaps  vomiting — ^with- 
out any  of  the  acute  distress  which  accompanies  strangulation ;  the  tumor 
is  painful  and  flatulent,  but  not  particularly  tense,  and  its  gaseous  and 
liquid  contents  may  be  sometimes  pressed  into  the  neighboring  portions 
of  bowel  by  cautious  manipulation,  when  solid  masses  of  feces  may  per- 
haps be  recognized  by  the  touch. 

Treatment. — This  consists  in  the  administration  of  purgative  ene- 
mata,  thrown  up  as  far  as  possible  by  means  of  an  O'Beirne's  tube,  so 
as  to  promote  the  natural  peristaltic  action  of  the  bowels,  opium  being 
at  the  same  time  given  in  moderate  quantities  by  the  mouth.  lea  may 
be  applied  to  the  tumor  for  a  short  time,  the  patient  being  kept  in 
bed;  and  a  cautious  trial  of  the  taxis  (as  will  be  presently  described) 
may  then  be  made,  so  as  to  at  least  partially  empty  the  protruded  bowel 
of  its  contents.  When  this  has  been  accomplished  (but  not  before),  a 
cathartic  may  be  given  by  the  mouth.  Should  it  be  found  that  by  these 
means  the  incarceration  cannot  be  overcome,  owing  to  the  contracted 
state  of  the  neck  of  the  sac,  it  may  be  necessary  to  resort  to  herniotomy^ 
either  by  the  subcutaneous  operation  described  in  speaking  of  irreduci- 
ble hernia,  or  by  one  or  other  of  the  methods  ordinarily  employed  in 
cases  of  strangulation.  It  should  never  be  forgotten,  however,  that 
incarcerated^  unlike  strangulated  hernia^  is  essentially  a  chronic  affec- 
tion, and  the  surgeon  should  beware  of  converting  it  into  one  which  is 
acute  by  a  premature  resort  to  the  knife. 

Strangulated  Hernia. 

A  hernia  is  said  to  be  strangulated^  when  it  is  so  constricted  that  its 
circulation  is  materially  interfered  with,  inflammation  and  ultimately 
gangrene  of  the  protruded  viscus  inevitably  resulting,  if  the  strangula- 
tion be  not  relieved.  If  the  case  be  one  of  enterocele,  the  function  of 
the  strangulated  portion  of  intestine  ceases,  and  obstruction  of  the 
bowel  necessarily  ensues ;  but  if  the  omentum  or  vermiform  appendix 
alone  be  involved,  though  there  will  be  constipation,  it  may  not  be 
complete. 

Causes  of  Strangulation. — In  some  cases,  the  occurrence  of  stran- 
gulation is  preceded  for  several  hours  by  a  feeling  of  relaxation  and 
weakness  in  the  bowels,  with  perhaps  a  tendency  to  diarrhcea.  Hence, 
Birkett  believes,  and  probably  with  reason,  that,  in  some  instances  at 
least,  mechanical  constriction  is  not  the  sole  cause  of  strangulation, 
which  may  be  partially  due  to  a  morbid  action  engendered  in  the  tissues 
of  the  bowel  itself.  Strangulation  usually  results  from  the  protrusion 
of  an  additional  portion  of  intestine  into  an  already  existing  and  per- 
haps irreducible  hernia,  or  from  the  descent  of  a  hernia  which  has  been 
long  restrained  by  a  truss  into  a  sac  which  has  reached  its  ultimate 
stage  of  development,  that  of  contraction  (see  page  746);  occasionally, 
however,  a  hernia  becomes  strangulated  when  first  protruded — ^this  form 
of  strangulation  commonly  occurring  as  the  result  of  violent  effort  in 
young  persons,  and  running  a  more  acute  course  than  that  which  occurs 
in  large  hernise  of  long  standing.  Finally,  a  hernia  which  is  at  first 
merely  obstructed  or  incarcerated,  may  eventually  become  strangulated 
b}'  the  gradual  arrest  of  its  venous  circulation. 
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Mechanism  of  Strangulation. — The  occurrence  of  strangulation 
was  formerly  attributed  to  spasm  of  the  walls  of  the  opening  through 
which  the  hernia  descends;  as,  however,  the  tissues  which  surround 
the  neck  of  the  hernial  sac  are  in  most  instances  fibrous  or  tendinous, 
the  occurrence  of  spasm  must  be  considered  at  least  doubtful,  though 
the  contractile  fibres  which  are  said  to  have  been  found  in  cases  of  long 
standing  (p.  746)  might  aid  in  causing  strangulation*  The  mechanism 
by  which  this  condition  is  induced,  in  most  cases,  is  as  follows :  a  seg- 
ment of  bowel  or  portion  of  omentum  is  suddenly  extruded,  under  the 
influence  of  some  violent  effbit,  and  being  immediately  compressed  by 
the  sides  of  the  opening  through  which  it  has  escaped,  is  prevented  from 
returning;  or  from  some  morbid  action  in  the  alimentary  canal  generally, 
or  in  the  peritoneal  tissue,  a  previously  existing  hernia  becomes  con- 
gested, swollen,  and  temporarily  irreducible;  or  the  same  eflfect  may  be 
caused  by  the  accumulation  of  gaseous  or  fecal  matter  in  the  protruded 
bowel.  Whatever  be  the  particular  circumstances  of  the  case,  the  con- 
tents of  the  hernial  sac  become  congested,  swollen,  and  oedematous,  the 
disproportion  in  size  between  the  protruded  viscera  and  the  orifice 
through  which  the}'  have  escaped,  becoming  momentarily  greater.  The 
constriction  may  be  so  tight  as  to  deprive  the  strangulated  part  of 
vitality  in  a  very  short  time,  gangrene  thus  sometimes  occurring  in  acute 
cases  in  the  course  of  a  few  hours ;  under  other  circumstances  gangrene 
is  preceded  by  inflammation — and  a  patient  with  this  chronic  form  of 
strangulation,  may  die  of  exhaustion  and  general  peritonitis,  without 
actual  sphacelus  having  occurred. 

Seat  of  Constriction. — This  may  be — 1,  external  to  the  sac;  2,  in 
the  tissue  of  the  sac  itself;  or  3,  entirely  within  the  sac. 

1.  In  cases  of  recent  hernia,  in  which  the 

sac  has  not  passed  beyond  the  period  of  Fig.  419. 

formation  (p.  746),  strangulation  is  com- 
monly due  solely  to  the  compression  exer- 
cised by  the  tissues  external  to  the  neck  of 
the  sac;  this  is  usually  the  case  in  small 
strangulated  hemiie  which  occur  as  the 
result  of  sudden  efiforts  in  young  persons. 

2.  In  a  large  number  of  instances,  the 
neck  of  the  sac  itself  is  the  seat  of  con- 
striction: this  is  the  case  usually  when  the 
hernia  has  existed  for  a  considerable  time 
before  the  occurrence  of  strangulation. 
Occasionally,  the  seat  of  constriction  may 
be  in  the  body  of  the  hernia)  sac,  which  may 

present  an  hour-glass  shape^  due  either  to  a  

congenital  peculiarity  (p.  771),  or  to  the       stricture  m  the  neck  of  the  b^c, 
formation  of  a  recent  sac  above  an  old  one,    uid  open. 

the  neck  of  which  has  undergone  contraction. 

3.  In  some  rare  cases,  the  seat  of  constriction  is  entirely  within  the 
hernial  sac,  being  due  to  the  presence  of  bands  of  organized  lymph;  or 
strangulation  may  result  from  a  knuckle  of  intestine  being  caught  in 
a  rent  or  pocket  of  omentum,  in  cases  in  which  both  are  involved  in  the 
hernia. 

Struotural  Changes  resulting  from  Strangulation.— These 

nifested  in  the  contents  of  the  hernia  itself,  and  subsequently 
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in  its  sac  and  other  coverings,  and  in  the  contents  of  the  abdominal 
cavity. 

1.  Changes  in  Contents  of  Hernia. — The  first  effect  of  strangulation  is 
to  produce  congestion  of  the  strangulated  part,  followed  more  or  less 

quickly  by  inflammation    and    gin- 
Fig.  420.  grene.    In  cases  of  acute  strangula- 
tion, the  bowel  may  present  a  distinct 
grooA'e  at  the  part  corresponding  to 
the  seat  of  constriction,  and  ulcer- 
ation and  perforation  may  take  place 
at  this  point.    The  congested  portion 
of  intestine  is  swollen,  of  a  "  leathery" 
consistency,  dark-red    or    brownish- 
purple  in  color,  and  often  dotted  with 
ecchj-moses.    In  the  stage  of  inflam- 
mation, patches  of  lymph  may  be  ob- 
served on  the  peritoneal  surface  of  the 
bowel,  and  the  part  feels  sticky  to  the 
touch.    As  gangrene  approaches,  the 
serous  covering  of  the  intestine  loses 
its  natural  lustre,  the   gut  becomes 

Gangrene  of  Inte-tlne  from  ttranffuUtion.  SOfl  and  dOUghy,  the   COlor   iS  a  grsj- 

ish-black,  and  the  various  Ia3*er8  of 
the  bowel  become  readily  separable  from  each  other;  ultimately  the  part 
gives  way,  and  focal  extravasation  occurs,  resulting  either  in  death  or  in 
the  formation  of  a  focal  fistula.  Fortunately,  before  perforation  occurs, 
adhesions  have  usually  sealed  the  sides  of  the  gut  to  the  neck  of  the 
sac,  80  that  the  contents  of  the  bowel  do  not  enter  the  peritoneal  cavity. 
The  omentum^  in  the  stage  of  congestion,  presents  a  good  deal  of  Tenons 
engorgement,  assuming  a  reddish  hue  when  inflamed, and  becoming  purpk 
or  grayish-yellow  when  gangrene  supervenes.  The  Jiuid  of  the  hernial 
sac  is  usually  increased  in  quantity,  and  assumes  a  reddish-brown  color 
from  the  transudation  of  blood,  becoming  cloudy,  dark,  and  fetid,  upon 
the  occurrence  of  gangrene.  Hemorrhage  into  the  sac  is  occasionaUy 
met  with,  and,  still  more  rarely,  sviqmration  takes  place,  probably  as 
the  result  of  injury  inflicted  hy  the  prolonged  emplo3'ment  of  the  taxis. 

2.  Changes  in  Sac  and  Coveinngs  of  Hernia. — The  sac  and  its  external 
coAcrings  become  inflamed,  if  the  strangulation  be  not  relieved,  the 
skin  over  the  hernial  tumor  becoming,  on  the  approach  of  gangrene,  of 
a  reddish-purple  hue,  tender,  dough}',  and  ultimately  emphysematous, 
from  the  occurrence  of  mortification  or  the  escape  of  gas  from  the  ulcer- 
ated bowel ;  finall}-,  if  the  case  be  left;  to  itself,  sloughing  will  ensue, 
when  the  patient  may  possibly  recover  with  a  fecal  fistula. 

3.  Changes  in  Abdominal  Cavity. — The  peritoneum  always,  probably, 
becomes  inflamed  when  strangulation  has  ix^rsisted  for  any  length  of 
time,  the  inflammation  usually  assuming  a  diffused  character,  and  being 
attended  with  the  effusion  of  cloudy  scrum,  and  the  production  of  ill- 
formed  lymph  or  pus. 

Symptoms  of  Strangulated  Hernia.— These  are  either  local  or 

constitutional. 

1.  Local  Symptoms. — If  the  hernia  has  existed  for  some  time,  it  will 
be  found,  when  strangulated,  to  be  larger  than  usual,  and  somewhat 
painful,  and  if  it  contain  bowel,  to  be  tense,  resisting,  and  semi-elastic 
to  the  touch ;  an  omental  hernia,  however,  may  be  soft  and  dooghyi  ^ 
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Igi)  strangulated ;  or  if,  as  rarely  happens,  a  recent  bemiii  beeomes 
ngulated  beliind  an  old  and  empty  sac,  the  flaceidit}'  of  the  latter 
isAAk  the  tenseness  of  the  former.  The  hernia  is,  of  course,  irre- 
ible*  There  is  no  longer  an}'  ira pulse  on  coughing,  the  constriction 
jSveDtiDg  any  fresh  descent  of  bowel,  and  not  allowing  the  shock  of 
*iog  to  be  transmitted  to  the  hernial  contents — a  fact  which  sug- 
*  to  Luke  au  ingenious  plan  of  determining  the  seat  of  strangu- 
J  by  noUng  the  exact  point  at  which  the  irapidso  ceased  to  be  felt. 
beffnui  may  continue  to  increase  in  size,  after  the  occurrence  of 
agulation,  from  the  effusion  of  serum  into  tile  sac;  this  is  particu- 
Ij  observed  in  cases  in  which  the  taxis  has  been  repeatedly,  though 
lit lesaly, employed*  On  the  approach  of  gangrene,  the  liernial  tumor, 
mm  alreaidy  mentioned,  presents  the  ordinary  signs  of  inflammation,  and, 
In  some  instances,  suppuration  or  sloughing  may  ensue* 
^S.  Constitutional  St/mpioms. — These  arc  referable  to  obslruction  of  the 
rjftinr-^  and  to  subsequent  inflammation  of  the  sac  and  peritoneum. 
[I.)  The  symptoms  of  intesHnal  obstruction  are  essentially  the  same, 
ilever  may  Ije  the  cause  of  obstruction  ;  they  consist  of  griping  pains 
the  umbilicus,  a  sense  of  constriction,  with  flatulence,  tympanites, 

BUS,  constipation,  nausea,  and  vomiting.     There  may  be  one  or 

two  passnges  from  the  lower  bowel  after  the  establishment  of  strangu- 
itolioti^  aod,  if  the  hernia  be  altogether  omental,  tliere  may  not  be  at  any 
I  complete  constipation.  There  is  also  a  variation  in  the  degree  to 
jdi  vomiting  is  present;  in  some  cases  early  and  profuse,  in  other 
there  may  be  merely  slight  nausea,  so  long  as  the  patient  is  quiet, 
mgh  even  in  these  instances  vomiting  may  be  induced  by  the  admiti' 
ition  of  liquids.  The  matter  ejected  consists  at  first  of  the  contents 
tlie  stomach,  next  of  the  gastric  fluids,  mixed  with  regurgitated  bile, 
oltimately  of  the  intestinal  contents,  the  vomiting  then  being  called 
tor  stercomceous.  As  the  patient  becomes  exhausted,  and  particu- 
'  if  opium  have  been  freely  given,  the  vomiting  may  subside;  the 
Id  not,  however,  be  deceived  by  this  delusive  calm,  which 
is  real  aive  of  a  most  dangerous  condition;  the  pulse  now  be- 

eomed  f^eUc,  the  surface  cold,  and  the  extremities  shrivelled,  while  tlie 
cciuutenmncc  assumes  a  pinched  and  anxious  expression*     Death  may 

gme  in  Ibis  stage,  or,  on  the  other  hand,  the  extreme  relaxation  may 
ow  radnction  to  be  readily  accomplished. 
S.)  The  symptoms  of /i*'n/o;nYi>,  when  this  condition  is  fully  developed, 
I  eommonly  well  marked.  Often,  however,  there  is  but  little  pain  and 
t#»danie«8,  and  but  for  the  peculiar  small  and  wiry  pulse,  and  anxious 
coiutt4mance,  the  existence  of  peritoneal  inflammation  might  not  be 
rscognixed.  Upon  the  occurrence  of  gangrene,  the  patience  falls  into  a 
stAle  of  collapse :  the  p&in  suddenly  ceases,  the  skin  is  cold  and  bathed 
in  a  clammy  sweat,  the  pulse  is  weak  and  running,  sometimes  intermit- 
lifaCt  *»^  death  may  be  preceded  by  slight  delirium.  The  period  at 
the  inflammatory  symptoras  occur  is  a  matter  of  some  impor- 
In  a  ease  of  acute  strangulation  (pp.  t54,  755),  such  as  is  met 
In  young  persons  as  the  result  of  violent  exertion,  inflammation 
in  early,  and  may  terminate  in  fatal  gangrene  in  the  course  of  a  few 
ar«t  while,  if  the  strangulation  be  of  a  more  chronic  character,  the 
npioms  of  obstruction  may  last  for  several  days  before  the  oecurrenoe 
any  eerious  inflammatory  changes;  hence,  while  in  the  former  ca^ 
u  anrly  opctration  is  imperative,  in  the  latter,  more  time  may  be  properly 
mpetki  in  a  trial  of  other  measures. 


758 


HEHNIA, 


Diagnosis  of  Strangulation, — A  ftfrangnlafetf^  may  nsutUlybefliv 
tiDgiiished  from  an  incarcerated  hernia,  by  noting  the  abseace  of  itu- 
pulse  on  coughing,  the  persistent  vomiting  and  etcrcoraceous  character 
of  the  matters  ejected,  and,  in  an  acute  case,  the  sudden  onset  of  ih 
symptoms.  From  an  inflamed  hernia,  or  from  general  peritonitii  vtvi* 
isting  with  an  irreducible  hernia^  it  may  be  distinguished  by  oliservinsr 
the  character  of  the  vomit  and  the  completeness  of  the  constipation,  lo 
a  case  of  merely  coincident  peritonitis,  moreover,  the  point  of  greateit 
tendernesa  may  be  at  a  distance  from  the  hernial  sac.  The  'comitin^(>f 
jregnancy^  if  the  patient  have  an  irreducible  hernia,  may  simulate  %\n> 

^^lation,  but  may  be  distinguished  by  observing  the  nature  of  the  matter 
ejected  (which  is  never  stercoraceous),  and  the  absence  of  c: 
stipation.     The  coexistence  of  an  in*educible  hernia  T^ith  v 

iStriiction  from  another  cause,  may  deceive  the  most  skilful  sunrt 
existence  of  an  impulse  on  coughing  being,  in  such  a  case,  proba!  i . 
only  symptom  to  distinguish  it  from  one  of  strangulation.     If  there  tr 
tivo  or  more  hernias^  one  only  of  which  is  strangulated,  it  will  probablrt*** 
found  that  there  is  most  tension  and  tenderness  about  the  neck  of  tbat 
which  is  the  seat  of  constriction.     Certain  tumors,  as,  for  instance,  w 
inflamed  lymphatic  gland,  occurring  in  one  of  the  common  localitiwrf 
hernia  in  connection  with  the  ratronal  symptoms  of'  strangidatioa,  idit 
closely  simulate  the  latter  condition,  and  the  true  state  of  the  esaemir 
be  only  revealed  by  making  an  exploratory'  incision.     In  ft 
an  tmdescended  testicle  may  be  distinguished  from  strangrJ 
by  observing  the  absence  of  the  gland  from  the  correspoodiug  *i<Ae<*f 
the  scrotum. 

Prognosis.  —  In  cases  of  acute  strangnlatlon  (pp,  t65,  T5I),  tlie 
prognosis  is  extremely  grave,  ulceration  and  gangrene  sometimes  o^ 
curring  in  the  course  of  a  few  hours.  In  chronic  strangulation,  therein 
less  immediate  danger,  though  the  afTection  Is  always  one  of  a  Terr 
serious  character.  It  is  difficult  to  estimate  properly  the  dcatb-rakof 
strangulated  hernia,  from  the  fact  that  the  oi>eration,  which,  in  minj. 
if  not  most,  cases,  aflbrds  the  only  chance  of  life,  is  unfort  *    i^ 

often  postponed  until  death  is  inevitable  under  any  circui  I 

cannot  subscribe  to  tlie  dogma,  which  has  been  recently  proi  '  ^7 

high  authority  both  at  home  and  abroad,  tliat  surgeons  u  nrt 

too  prone  to  operate  in  cases  of  strangulated  hernia.  1  am  %v€il  con- 
vinced, on  the  contrary  (and  in  this  view  I  am  sustained  by  the  almost 
unanimous  testimony  of  hospital  surgeons  of  large  experience?,  Ibit 
lives  are  constantly  sacrificed  by  the  hesitancy  which  man}'  medicil 
men  feel  in  resortiug  to  herniotomy;  and  yet  this  is  an  operation  which, 
like  tracheotomy,. every  physician.f  as  well  as  every  surgeon^  should  fee! 
himself  competent  to  perform.  While  no  one  can  deprecate  mot^  thm 
I  do  a  premature  resort  to  the  knife,  I  firmly  believe  that  many  Htm 
would  annually  be  saved,  were  the  profession,  as  well  as  the  public,  mow 
aware  of  the  dangers  attending  a  strangulated  hernia,  and  of  the  n 
sibility  which  attaches  to  him  who  undertakes  its  treatment.  This 
is  certain:  that  every  strangulated  hernia,  if  not  relieved  in  a  varial 
but  always  brief,  period,  will  almost  inevitably  cause  the  death  of  the 
patient;  and  that,  if  a  moderate  and  cautious  employment  of  the  taiif 
does  not  afford  relief,  the  sole  hope  of  safety  lies  in  the  use  of  the  knife— 
the  operation,  moreover,  not,  as  a  rule,  adding  anj'thing  to  the  daiigw 
of  tlie  case,  though,  fi-om  being  postponed  until  too  late,  it  niiforto- 
nately  often  fails  to  save  life.  Birkett  estimates  the  proportion  of  cases 
lost  by  delay,  as  being  two-thirds  of  those  who  die  after  the  operation, 
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■d  jadiciouslj  advises  that  the  surgeon  should  not  A!ei  himself  justified 
leaTiQg,  for  any  length  of  time,  a  case  of  straiig:ii luted  heruia,  until 
I  constriction  haa  been,  in  one  way  or  another,  relieved. 
"Eren  in  a  case  in  which  the  diagnosis  is  not  quite  elear,  an  cxplora* 
>ry  incision  may  be  highly  proper,  and  the  ofl*repeated  rule,  "  when  in 
mbt,  operate/*  is  unqueslionably  founded  on  sound  surgical  principles. 

Treatment  of  Strangulated  Hernia. — The  two  principal  me- 
y]04U  employed  in  the  treatment  of  strangulated  hernia  are  the  taxis 
kiMl  herniotomy.  There  are,  besides,  certain  auxiliary  measures,  which 
fere  employed,  either  before  resorting  to  or  in  conneotion  with  the  taxis. 
Bt  Is  of  the  utmost  importance,  in  regard  to  treatment,  that  the  surgeon 
■hoald  distinguish  between  the  two  conditions  which  have  been  referred 
■p  MB  acute  and  chronic  strangulation. 

m  In  the  acute  form  (which,  it  may  be  repeated,  nsuallj^  occurs  in  young 
Bersons,  often  as  the  result  of  sudden  and  violent  exertion,  the  hernia 
■•elf  being  commonly  of  small  size),  but  little  time  is  allowed  for  tlie 
^Biplojmeut  of  expectant  treatment;  and  if  the  intensity  of  the  cousti- 
HHpiml  disturbance,  the  restlessness  and  anxiety  of  the  patient,  and 
^^Hloiistaint  Tomiting,  with  pain  and  other  evidences  of  threatening 
^^^fcmation,  show  the  case  to  be  one  of  this  classH^  the  surgeon  should 
^^Bt  at  once  to  the  taxis,  aided  by  the  induction  of  complete  anaesthesia, 
^n^  the  understandiug  that,  if  a  moderate  trial  of  this  method  prove 
Huavailing,  herniotomy  is  to  be  immediately  proceeded  with. 
H  If,  on  the  other  hand,  the  case  be  one  of  chronic  strangulation  (which 
K  nsually  met  with  in  old  persons  who  have  long  been  ruptured,  in 
Brhich  the  hernia  is  comparatively  large,  and  in  which  the  symptoms  are 
Hi  first  simply  those  of  obstruction),  the  necessity  for  immediate  action 
K  le«8  urgent.  If  no  vomiting  have  occurred,  or  if  merely  the  contents 
Hf  the  stomach  have  been  rejected  without  there  having  Vjeen  any 
MBgiirgitation  from  the  bowels,  it  may  even  be  proper  to  postpone  the 
Hbxis^  and  try  the  effect  of  rest,  position,  and  cold,  with  the  internal 
HdmiciistrAtion  of  opium.  The  patient  may  be  placed  in  bed,  with  the 
HilM  elevated  and  the  knees  flexed,  the  scrotum  (in  a  case  of  scrotal 
HBtaia)  luring  well  supported,  and  an  ice-bag,  guarded  by  flannel,  applied 
^pir  the  neck  of  the  sac  and  adjacent  parts.  The  lower  bowel  may  be 
Hmptied  by  the  use  of  an  enema,  and  a  full  dose  of  opiimi  or  morphia 
Hiven  by  the  mouth  (or  by  the  rectum  if  there  is  much  nausea),  the  room 
^■1^  then  darkened  and^the  patient  left  to  sleep,  U|x>u  the  surgeon ^s 
^^^P^^  ader  an  interval  of  four,  six,  or  eight  hours,  according  to  the 
HHmr  or  less  urgency  of  the  case,  be  will  often  And  that  either  reduc- 
Bon  has  Iteeu  spontaneously  accomplished,  or  is  readily  eflTected  by 
BUil  maoipnlation.  It  is  impossible  to  lay  down  any  positive  rule  as 
^^Hbe  length  of  time  during  which  this  expectant  mode  of  treatment 
^^H  be  properly  employed,  but  probably  twenty-four  hours  may  be 
^^Hl  as  an  extreme  limit;  at  the  end  of  this  |>eriod,  or  before  (if  urgeut 
^^^htODis  should  arise),  the  patient  should  be  thoroughly  anaesthetized, 
HHSIten,  if  the  taxis  fail,  the  surgeon  should  at  once  proceed  to  the 
Hpmtioa. 

K  Tlie  above  remarks  are  based  upon  the  supposition  that  the  surgeon 
Hm  hjul  the  opportunity  of  directing  the  treatment  of  the  case  from 
^^^mTj  beginning.  It  unfortunately  happens,  however,  that,  in  many 
^^■iMee^  precious  time  is  wasted  on  account  of  the  ignorance  or  obsti- 
^PiPof  the  patient,  or  still  worse,  that  his  condition  has  been  greatly 
^nravated  by  ill-judged  and,  perhaps,  violent  efl'orts  at  reduction  by 
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himself  or  others.  The  surgeon  is  often  not  called  to  the  case  until 
ulceration  or  gangrene  of  the  gut  is  impending,  if,  indeed,  it  has  not 
already  occurred.  Under  such  circumstances,  an  operation  is,  of  course, 
the  only  treatment  admissible.  In  any  case,  if  the  matters  vomited  be 
colored  with  bile,  showing  that  intestinal  regurgitation  has  begun,  and 
still  more  if  the  vomiting  be  stercoraceous,  no  time  should  be  lost  in 
relieving  the  constriction,  and  if  the  taxis  have  been  already  fairly  tried 
by  another  practitioner,  it  may,  under  these  circumstances,  be  even 
proper  to  operate  without  its  repetition.  As  justly  remarked  by  Birkett, 
^^  The  vital  importance  of  liberating  the  bowel  from  constriction,  at  the 
earliest  moment,  cannot  be  overestimated.  As  upon  the  speedy  accom- 
plishment of  this  the  salvation  of  life  depends,  a  little  precipitate  action 
may  even  be  forgiven,  so  hazardous  is  the  position  of  a  patient  with  the 
bowel  strangulated.  But. what  is  the  risk  attending  the  operation  of 
exposing  the  hernial  sac,  dividing  the  impediment  to  the  reduction  of 
the  hernia,  and  reducing  it,  even  should  the  peritoneal  sac  require  to  be 
opened?  Practically  none.  In  comparison  with  that  of  leaving  the 
bowel  strangulated,  it  is  harmless." 

The  Taxis.* 

This  is  the  name  given  to  the  various  manipulations  by  which  the  sur- 
geon endeavors  to  effect  the  reduction  of  a  hernia  without  resorting  to  any 
cutting  operation.  The  ordinary  and  commonly  the  best  mode  of  apply- 
ing the  taxis  is  as  follows :  The  patient  being  thoroughly  ansesthetized,  in 
the  recumbent  posture,  with  both  the  shoulders  and  hips  slightly  raised, 
the  thighs  adducted  and  flexed  (so  as  to  relax  the  abdominal  muscles), 
and  the  bladder  and  rectum  emptied,  the  surgeon  fixes  the  orifice  and 
neck  of  the  hernial  sac,  by  surrounding  the  corresponding  part  of  the 
tumor  with  the  thumb  and  fingers  of  the  left  hand,  while  with  the  palm 
and  fingers  of  the  right  he  gently  compresses  the  body  of  the  tumor,  so 
as,  if  possible,  to  empty  it  of  some  of  its  gaseous  or  fluid  contents. 
Then  drawing  down  the  tumor  a  little,  so  as  to  dislodge  the  hernia  from 
the  constricting  neck  of  its  sac,  he  attempts,  by  a  combination  of  gentle 
kneading  and  compressing  movements,  to  return  the  protruding  viscera 
into  the  abdominal  cavity,  the  line  of  pressure  strictly  corresponding  to 
that  by  which  the  hernia  came  down,  and  that  portion  of  the  hernial 
contents  being  first  replaced  which  last  descended.  The  success  of  the 
manipulation  is  made  apparent  by  the  disappearance  of  the  tumor  with 
the  peculiar  gurgling  and  slipping  sensation  which  has  been  already 
deferred  to  as  characterizing  the  reduction  of  a  hernia  (p.  748). 

The  mode  of  applying  the  taxis  above  described,  may  be  advantage- 
ously varied  in  certain  cases ;  thus,  if  the  seat  of  constriction  be  not 
hidden  by  the  thickness  of  the  superincumbent  fat,  the  surgeon  may 
attempt  to  dilate  the  hernial  aperture,  by  introducing  the  tip  of  the 
finger  or  the  finger-nail,  and  drawing  the  edge  of  the  ring  to  one  side, 
while  pressure  on  the  tumor  is  maintained  with  the  other  hand.  This 
plan,  the  suggestion  of  which  is  attributed  to  Seutin,is  chiefly  applicable 
in  cases  of  femoral  hernia,  and  should  be  only  tried  in  cases  of  quite 
recent  strangulation,  for  if  the  constricted  bowel  were  already  softened 
by  inflammatory  changes,  the  pressure  of  the  finger  might  possibly  lead 
to  serious  consequences.  In  some  cases  in  which  the  ordinary  taxis  fails, 
taxis  with  inversion  may  succeed.     This  consists  in  drawing  the  lower 

*  From  the  Greek  Ta{»f,  from  ma-a-x,  I  arrange  or  put  in  order. 
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extremities  and  body  of  the  patient  upwards  in  a  vertical  direction, 
while  the  shoulders  rest  on  the  bed,  thus  bringing  the  force  of  gravity 
to  aid  the  manipulations  of  the  surgeon.  The  same  end  may  be  some- 
times attained  with  less  discomfort  to  the  patient,  by  simply  elevating 
the  pelvis,  and  practising  slow  and  gentle  frictions  of  the  abdomen,  in 
a  direction  from  below  upwards,  so  as  to  encourage  the  recession  of  the 
viscera  from  the  seat  of  constriction.  Again,  success  may  be  occasion- 
ally attained  by  causing  the  patient  to  lie  on  the  side  opposite  to  that 
of  the  hernia,  by  placing  him  on  his  elbows  or  knees,  or  by  directing 
him  to  lean  forwards  over  the  back  of  a  chair.  In  a  case  admitting  of 
procrastination,  any  or  all  of  these  plans  may  be  tried  before  resorting 
to  severer  measures. 

The  taxis  should  invariably  be  practised  with  the  utmost  caution  and 
gentleness ;  forcible  squeezing  and  pushing  is  not  at  all  likely  to  be  pro- 
ductive of  the  slightest  benefit,  while  it  will  almost  certainly,  by  increas- 
ing the  tendency  to  congestion,  hinder  reduction,  and  may  not  impro- 
bably lead  to  serious  and  perhaps  fatal  inflammation.  The  time  during 
which  the  taxis  may  be  employed  should  not,  as  a  rule,  exceed  from  a 
quarter  to  half  an  hour  on  each  occasion  ;  if  on  its  first  trial  it  do  not 
prove  successful,  and  if  the  urgency  of  the  case  admit  of  delay,  a  trial 
should  be  given  to  opium,  cold  applications,  etc.,  in  the  way  already 
described,  the  taxis  being  renewed  after  some  hours'  interval:  if  the 
second  attempt  also  fail,  herniotomy  should  ordinarily  be  at  once 
resorted  to. 

Adjuvants  to  the  Taxis. — Of  these  the  most  valuable  is  un- 
questionably anaesthesia.  Chloroform  is  preferred  to  ether  by  many 
surgeons,  aB  being  less  likely  to  provoke  vomiting ;  but  as  the  fullest 
effect  of  the  anaesthetic  agent  is  required,  ether  is  probably  safer,  and 
will,  I  believe,  be  found  quite  satisfactory.  Etherization  should  be 
pushed  not  only  until  the  patient  is  insensible  to  pain,  but  until  complete 
muscular  relaxation  is  induced.  Venesection  was  formerly  much  em- 
ployed in  these  cases,  the  bleeding  being  sometimes  carried  ad  deliquium^ 
but  since  the  introduction  of  anaesthetics  is  comparatively  seldom 
resorted  to ;  the  same  may  be  said  of  the  use  of  the  tobacco  enema^  an 
uncertain  and  dangerous  remedy.  The  warm  bath  is  often  an  efficient 
adjuvant  to  the  taxis,  and  may  be  properly  used  in  hospitals,  or 
wherever  there  are  facilities  for  its  employment,  as  a  preliminary  to  the 
taxis  in  acute  cases.  The  patient  may  be  kept  in  a  bath  of  a  temperature 
of  about  95^  Fahr.,  until  some  relaxation  or  faintness  is  induced,  when 
he  should  be  wrapped  in  blankets  and  immediately  etherized.  The  taxis 
is  then  employed,  and  if  this  fail,  herniotomy.  The  warm  bath  is  less 
applicable  in  cases  of  chronic  strangulation,  in  which  it  seems,  some- 
times, to  increase  the  tension  and  bulk  of  the  hernial  tumor.  The  local 
application  of  cold^  in  the  form  of  an  ice-bag  guarded  by  flannel,  is  often 
of  great  use  in  cases  admitting  of  some  hours'  delay,  in  conjunction 
with  a  position  which  insures  relaxation  of  the  abdominal  walls,  and  the 
internal  administration  of  opium  (see  page  759).  Purgatives  are  very 
commonly  taken  by  patients  on  their  own  responsibility,  or  by  the  pre- 
scription of  non-professional  advisers,  but  can  exercise  only  an  injurious 
influence.  They  may,  as  already  mentioned,  be  of  service  in  the  treat- 
ment of  incarcerated  hernia  (p.  754),  but  should  be  strictly  interdicted 
when  actual  strangulation  exists.  A  purgative  enema  of  castor  oil  and 
oil  of  turpentine,  suspended  in  gruel  or  soapsuds,  may,  however,  be  pro- 
perly administered  in  a  case  of  chronic  strangulation,  with  a  view  of 
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emptying  the  bowel  below  the  seat  of  constriction,  and  thus,  by  lessening 
the  distension  of  the  abdomen,  facilitating  the  reduction  of  the  hernia. 

Management  of  the  Case  after  Reduction. — ^The  ajmptoms  of 
strangulation  commonly  disappear  immediately  or  very  soon  after  the 
accomplishment  of  reduction ;  all  that  is  then  necessary  is  to  apply  t 
compress  and  bandage  to  prevent  the  re-descent  of  the  hernia,  and  to 
keep  the  patient  in  bed  until  any  constitutional  disturbance  that  mtj 
be  present  has  subsided.  If  the  bowels  are  not  moved  spontaneonslj 
in  the  course  of  twentj'-four  or  forty-eight  hours,  an  opening  enema  may 
be  administered. 

Persistence  cf  Ssrmptoms  after  Reduction. — ^It  occasionally 
happens  that,  though  the  hernial  tumor  has  disappeared  under  the  use  of 
the  taxis,  the  s^-mptoms  of  strangulation  still  continue :  this  may  arise 
from  the  occurrence  of  what  is  called  reduction  in  mass  (only  met  with  in 
inguinal  hernia) :  from  the  gut  having  been  so  tightl}*  constricted  as  to 
l>e  more  or  less  completelj*  paralyzed^  in  which  case  gangrene  will  pro- 
bably follow;  from  the  existence  of  strangulation  within  the  sac  (as  from 
the  existence  of  internal  adhesions,  or  from  a  knuckle  of  intestine  being 
caught  in  a  pocket  of  omentum,  in  a  case  of  entero^piplocele);  or  from 
the  coexistence  of  a  sec^md  strangulated  hernia  in  another  locality. 

1.  Reduction  in  Matis  (en  bloc). — This  name  is  commonly  applied  to 
several  distinct  pathological  conditions. 

(1 .)  The  whole  hernia  may  be  pushed  back  behind  the  abdominal  walls, 
into  a  space  formed  by  the  separation  of  these  from  the  parietal  perito- 
neum ;  this  is  a  very  rare  accident,  according  to  Birkett,  who  believes 
that  more  frequently*  only  the  neck  and  mouth  of  the  sac  are  detached 
from  their  extenial  connections,  the  scrotal  tissues  being  pushed  up  with 
the  body  of  the  sac,  which  then  lies  partially  within  the  inguinal  canal 
In  either  case,  the  strangulation  is  maintained  by  the  neck  of  the  hernial 
sac 

(2.)  The  neck  of  the  sac  may  give  way  under  forcible  pressure,  the 
hernia  as  a  consequence  escaping  into  the  subserous  areolar  tissue,  where 
it  forms  a  pouch  for  itself  between  the  peritoneum  and  the  internal 
abdominal  fascia. 

(3.)  There  may  be  an  intra-parietal  sac^  or  rather  the  sac  may  consist 
of  two  part^  which  are  separated  by  a  contracted  portion ;  if  the  seat  of 
strangulation  be  at  the  ventral  orifice,  the  hernia  ma}*  be  pushed  from 
the  outer  into  the  inner  or  intra-parietal  sac  (which  is  situated  in  the 
abdominal  wall\  the  tumor  as  a  consequence  disappearing,  thou^  the 
strangulation  still  continues. 

The  occurrence  of  reiluction  in  mass  is  not  attended  with  the  gurgling 
sound  and  sensation  which  is  characteristic  of  the  return  of  a  hernia 
from  its  sac  into  the  cavity  of  the  abdomen ;  and  hence,  if  this  sign  should 
in  an}'  case  be  absent,  the  surgeon  would  at  once  suspect  that  the  acci- 
dent in  question  had  happened.  If  reduction  in  mass  should  have  taken 
place  before  the  surgeon  is  called  to  the  case,  he  would  be  forced  to  rely 
mainly  upon  the  history  of  the  accident,  in  making  a  diagnosis,  though 
if  the  whole  hernia  were  within  the  abdominal  wall,  he  would  be  aicted 
by  observing  that  there  was  no  fulness  of  the  part  such  as  would  be 
caused  by  the  sac  remaining  in  situ^  and  that  the  inguinal  canal  and 
abdominal  rings  were  unusually  patulous.  In  the  case  of  rupture  of  the 
neck  of  the  sac,  or  of  the  e3dstence  of  an  intra-parietal  sac,  these  signs 
would  of  course  be  absent. 
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The  treatment  of  reduction  in  mass  consists  in  directing  the  patient  to 
cough,  so  as  if  possible  to  cause  the  re-descent  of  the  hernia  (when  herni- 
otomy should  be  at  once  performed),  or,  if  this  fail,  in  making  an  explo- 
ratory incision,  exposing  the  abdominal  ring,  prolonging  the  wound  if 
necessary  into  the  inguinal  canal,  laying  open  the  sac  of  the  hernia,  and 
dividing  the  neck  of  the  sac,  or  other  source  of  constriction. 

2.  Paralysis  of  the  Bowel. — This  condition  may  be  suspected  if  the 
symptoms  of  strangulation  continue  in  spite  of  reduction  attended  with 
the  characteristic  gurgle^  so  often  referred  to.  Under  these  circumstances, 
the  surgeon  should  wait  for  a  few  hours,  for  it  may  be  that  the  constric- 
tion, though  sufficient  to  cause  temporary  paralysis  of  the  gut,  has  not 
impaired  its  vitality,  in  which  case  the  vomiting  will  by  degrees  lose  its 
stercoraceous  character,  the  tympanites  subside,  and  all  the  symptoms 
of  strangulation  gradually  disappear ;  to  operate  under  such  circum- 
stances, would  expose  the  patient  to  a  totally  unnecessary  risk.  If,  how- 
ever, the  symptoms  persist  with  unabated  violence  for  several  hours,  the 
best  that  can  be  done  is  to  lay  open  the  hernial  sac  and  deal  with  the 
gangrenous  intestine  (if  this  can  be  found)  in  the  way  which  will  be 
presently  described,  or,  as  a  last  resort,  to  cover  the  wound  with  a  light 
poultice,  in  the  hope  that  when  the  gut  sloughs  the  patient  may  recover 
with  a  fecal  fistula. 

3.  Internal  Strangulation. — The  symptoms  in  this  case,  if  the  hernia 
were  inguinal,  might  be  undistinguishable  from  those  of  reduction  in 
mass;  the  hernial  sac  could,  however,  always  be  felt  in  the  inguinal 
canal,  and  there  would  be  no  undue  patulousness  of  the  abdominal  rings. 
The  treatment  would  consist  in  laying  open  the  sac,  and  in  searching  for 
and  removing  the  cause  of  constriction,  dividing  bands  of  adhesion,  and 
unravelling^  as  it  were,  the  omentum,  J)y  the  folds  of  which  the  strangula- 
tion might  probably  be  caused ;  if  it  should  be  found  that  the  seat  of  con- 
striction was  not  within  reach,  the  case  being  one  of  internal  strangula- 
tion and  the  existence  of  the  hernia  a  mere  coincidence,  the  surgeon 
would,  in  my  opinion,  be  justified  in  extending  the  incision  upwards  into 
the  abdominal  wall,  so  as  to  allow  a  careful  exploration  of  the  adjacent 
intestine;  by  such  a  proceeding,  Bryant  was  enabled  to  discover  and 
divide  a  fibrous  band  which  produced  internal  strangulation,  and  thus 
saved  his  patient's  life. 

4.  Coexistence  of  another  Hernia. — If  a  second  hernia  should  exist  in 
a  state  of  strangulation  (which  could  be  ascertained  by  a  careful  examina- 
tion of  the  various  parts  in  which  hernifle  may  occur),  it  should  of  course 
be  at  once  reduced  by  the  taxis,  or,  if  necessary,  by  herniotomy. 

Rupture  of  the  Intestine. — This  is  the  most  serious  complication 
which  can  follow  the  employment  of  the  taxis,  and  is  only  likely  to  ensue 
when  the  force  used  has  been  very  great;  it  must  not  be  forgotten,  how- 
ever, that  a  portion  of  bowel  which  has  been  strangulated  for  twenty-four 
hours  or  longer,  is  very  much  softened,  and  will  give  way  under  much 
slighter  pressure  than  in  its  normal  condition.  The  signs  by  which  the 
occurrence  of  this  accident  may  be  recognized,  are  sufficiently  obvious ; 
the  hernia  disappears,  but  without  the  characteristic  gurgle  which  is  per- 
ceived when  reduction  is  properly  accomplished,  and  the  development  of 
intense  abdominal  pain,  with  hiccough  and  collapse,  indicates  the  occur- 
rence of  fecal  extravasation  into  the  peritoneal  sac.  Death  is  inevitable, 
unless,  as  rarely  happens,  adhesions  should  have  previously  shut  off  the 
part  from  the  general  cavity  of  the  peritoneum,  when  recovery  with  a 
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fecal  fistula  may  possibly  ensue.  The  only  admissible  treatment  woald 
consist  in  laying  open  the  hernial  sac,  so  as  to  facilitate  the  latter 
termination. 


^v. 


Herniotomy  or  Eelotomy. 

There  are  two  principal  modes  of  operating  for  the  relief  of  strangu- 
lated hernia,  in  one  of  which  the  hernial  sac  is,  and  in  the  other  of  which 
it  is  not  opened.  The  latter,  which  is  sometimes  known  as  Petit'S  ope- 
ration, is  preferable  in  certain  selected  cases,  and  will  be  referred  to  in 
its  proper  place. 

Herniotomy  Opening  the  Sac. — The  ordinary  operation,  in  which 
the  sac  is  opened,  is  thus  performed.    The  patient  is  thoroughly  anies- 

thetizcd,  his   bladder  and 
Fig.  421.  rectum  emptied,  and  the 

hair  removed  from  the  sett 
of  operation.  The  sorgeon 
makes  his  first  incisioD, 
from  two  to  four  inches 
long,  through  the  skin  and 
superficial  fascia  over  the 
neck  of  the  sac,  either  bj 
transfixing  a  fold  of  inte- 
gument and  catting  from 
without  inwards,  or,  which 
I  prefer,  by  simply  cutting 
down  as  if  for  the  remoTsl 
of  a  tumor.  After  the 
first  incision,  the  operator 
should  proceed  cantiooslj, 
picking  up  each  successite 
layer  of  tissue  with  forceps, 
and  notching  it,  so  as  to 
introduce  a  grooved  director,  upon  which  it  is  then  to  be  slit  np ;  any 
artery  that  bleeds  should  be  at  once  secured.  When  the  sac  is  reached, 
it  is  in  the  same  way  picked  up  (at  its  anterior  and  lower  part)  with 
delicate  forceps  or  a  tenaculum,  notched  by  a  light  touch  of  the  knife 
laid  flatwise,  and  then  slit  up  upon  a  broad  director.  The  sac  may  be 
usually  recognized  by  its  tension,  its  rounded,  semi-translucent  appet^ 
ance,  its  fibrinous  structure,  and  the  arborescent  distribution  of  its  ves- 
sels. A  flow  of  scrum  commonly  marks  the  opening  of  the  sac.  The  next 
step  is  to  divide  the  source  of  constriction;  this  is  effected  by  passing  the 
left  forefinger  up  to  the  neck  of  the  sac  (Fig.  421),  and  insinuating  the  ntU 
beneath  the  tense  edge  (drawing  the  coil  of  intestine  slightly  downwards, 
if  necessary  for  the  purpose),  and  then  introducing  flatwise,  along  the 
palmar  surface  of  the  finger,  a  probe-pointed  "hernia-knife"  with  a  lim- 
ited cutting  edge  (Fig.  422);  by  turning  the  edge  forwards,  as  soon  as 
the  blade  has^entered  the  stricture,  the  latter  may  be  readily  divided,  an 
incision  of  from  two  to  three  lines  being  usually  quite  sufiScient.  If  the 
stricture  will  not  admit  the  finger-nail,  a  grooved  director  mnst  he 
substituted.  As  soon  as  the  constriction  is  relieved,  the  surgeon  ex- 
amines the  contents  of  the  hernia,  dealing  with  bowel  and  omentum 
according  to  the  condition  in  which  each  is  found ;  if  their  state  be  satis- 
factory, reduction  is  cautiously  eficctcd,  the  gut  being  first  returned,  and 
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the  edges  of  the  sac  held  in  place,  so  as  to  avoid  the  accident  which  has 
been  referred  to  as  reduction  in  mass.  The  linger  should  then  be  can- 
tiously  introduced  into  the  abdominal  cavity,  to  make  sure  that  the  con- 
striction has  been  removed,  when  the  wound  may  bo  closed  at  its  upper 
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part  with  a  few  stitches,  and  a  compress  and  bandage  applied.  The 
lower  part  of  the  wound  should  always  be  left  open  to  secure  free  drain- 
age, the  subsequent  dressings  being  varied  according  to  tiio  exigencies 
of  each  particular  case. 

The  after-treatment  consists  in  keeping  the  patient  in  bed,  and  under 
the  influence  of  moderate  doses  of  opium,  liquid  diet  only  being  allowed 
for  four  or  five  days.  If  the  bowels  are  not  moved  spontaneously,  a 
simple  enema  may  be  given  after  forty-eight  hours,  and  repeated  when 
necessary,  but  the  administration  of  purgatives  by  the  mouth  should  bo 
avoided. 

Treatment  of  Complioations. — ^Yarions  complications  may  arise 
during  the  performance  of  herniotomy  or  subsequently,  the  treatment 
of  which  must  now  be  briefly  considered. 

Treatment  of  Intestine. — If  the  bowel  contained  in  a  strangulated 
hernia  be  merely  congested,  it  should  be  gently  returned  into  the  abdo- 
minal  cavity,  in  the  way  already  directed.  If  it  be  injlamedj  and  pre- 
sent a  distinct  groove  or  sulcus  corresponding  to  the  seat  of  constriction, 
(see  page  756),  it  should  be  left,  after  division  of  the  stricture,  at  or 
near  the  orifice  of  the  hernial  sac,  so  that  if,  as  is  likely  to  happen,  per- 
foration ensae,  the  part  will  be  in  the  most  favorable  position  for  the 
formation  of  a  fecal  fistula.  The  external  wound  should  be  lightly 
dressed  with  oiled  lint  or  a  poultice.  If  the  bowel  be  absolutely  gan^ 
grenoiu!^  it  should  be  slit  up  and  left  in  siiii;  to  return  the  gut  in  this 
condition  would  be  to  insure  the  occurrence  of  fecal  extravasation,  and 
the  deveioptnent  of  fatal  peritonitis.  In  every  case,  the  source  of  con- 
striction dhofzld  be  freely  divided.  A  wound  of  the  intestine  may  be 
accidentally  mflicted.  either  in  opening  the  sac  prematurely  or  in  divi' 
ding  the  strictare.  if  a  grooved  director  be  used  instead  of  the  finger- 
nail tn  thi^  port  of  the  operation,  the  gut  spreading  over  the  groove  of 
the  instrument,  and  thus  coming  in  the  way  of  the  knife.  Hence,  if  a 
director  be  employed^  the  surgeon  should  see  that  it  is  irte  from  the 
boweL  and  then  keep  it  firmly  pressed  against  the  stricture,  until  the 
latter  hoA  been  divided.  To  avoid  the  risk  of  wounding  the  gut,  Rich- 
ard^ju.  of  Dublin,  has  recently  recommended  a  knife  with  a  hroa/1 
flange  ritrached  to  it,'^  back^  and  projecting  in  front  an/^l  on  eith^  »idc, 
thus  -ler^in?^  the  double  purpose  of  knife  and  director:  a  ?^omf5whAt  <»imi- 
lar  inatrnment  was  also  employed  in  the  laat  century  by  Led  ran.  The 
treat mt*m  of  wounded  intestine  has  been  already  considered  in  another 
portion  of  chi»  volume  (see  page  ^70). 

Trent m*>^u  of  Onv t>ntnm,. — If  the  omentum  found  in  the  hernial  sac  he 
.n  i|uantity.  and  unalt^ed  in  structure,  though  congested,  it 
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slioiilcl  be  returned  into  the  abdominal  cavity.  If  thickened  and  indn- 
rated,  it  should,  on  the  otlier  hand,  be  left  in  the  sac,  as  it  is  apt  in  this 
state  to  become  inflamed,  and  its  re<luction  would  probably  lead  to  the 
development  of  general  peritonitis.  If,  in  addition,  the  protruded  omen- 
tum be  deeply  congested,  it  should,  as  a  rule,  be  excised,  and  this  should 
invariably  be  done  if  the  omentum  be  inflamed  or  gangrenous.  Exci- 
sion is  efVected  by  transflxing  the  base  of  the  constricted  omentum  with 
a  double  ligature,  tying  it  in  two  parts  so  as  to  avoid  hemorrhage,  sad 
then  cutting  otf  the  mass  below  the  seat  of  ligation.  Retraction  of  the 
stump  is  prevented  b}'  bringing  the  ligatures  through  the  wound,  and 
fixing  them  on  the  abdominal  wall  by  means  of  adhesive  strips;  the 
external  wound  may  l>e  closed  over  the  stump,  except  in  the  case  of 
gangrene,  when  it  should  be  left  open  and  simplj'  dressed  with  a  light 
poultice. 

It  is  perhaps  scarcely  necessar}'  to  say  that  before  excising  any  portion 
of  omentum,  it  should  be  thoroughly  unravelled,  and  carefully  examined, 
to  make  sure  that  no  portion  of  gut  is  entangled  in  its  folds.  Any  cifsl8 
that  may  be  found  may  be  treated  by  simple  puncture. 

Jrrcdiicibiliti/  after  Operation. — It  sometimes  happens  that  though 
the  constriction  is  relieved,  the  hernia  cannot  be  reduced;  this  is  usually 
owing  to  the  existence  of  adhesions  between  the  protruded  bowel  and 
the  inner  surface  of  the  sac,  but  may  occasionally  be  due  to  extreme 
disteniiion  of  the  iiitetitine  itself 

(1. )  The  Management  of  Adhesions  depends  chiefly  on  the  state  of  the 
bowel ;  if  this  be  in  a  condition  to  admit  of  its  being  returned  into 
the  abdomhial  cavity,  the  adhesions  should,  as  a  rule,  be  gently  sepa- 
rated with  the  finger,  or  handle  of  the  knife,  or,  if  necessar^"^,  cautiously 
dissected  through.  In  some  instances,  however,  the  adhesions  may  be 
so  broad  and  firm  as  to  render  it  proper  to  leave  the  intestine  unreduced. 
In  case  the  bowel  be  ulcerated  or  gangrenous,  the  adhesions  around  the 
neck  of  the  sac  should  be  scrupulously  resi)ected,  as  upon  them  depends 
the  prevention  of  fecal  extravasation  into  the  peritoneum.  Bauds  of 
adiiesion  passing  between  the  gut  or  mesentery  and  the  omentum,  shoold 
be  carefully  divided,  as  the}'  may  be  the  real  source  of  constriction  (pp. 
755,  7G3);  the  operation  must  be  done  with  great  care,  to  avoid  the 
risk  of  wounding  the  intestine. 

(2.)  Distension  of  the  Bowel  by  an  accumulation  of  gas,  may  impede 
reduction,  particularly  if  the  gut  contain  a  large  quantity  of  indurated 
fecal  matter  as  well.  The  treatment  consists  in  making  one  or  more 
jiiinctures  with  a  very  fine  trocar,  as  has  been  successfully  done  by 
Tatum,  of  London,  and  by  several  German  surgeons. 

JJeniorrhaye. — It  sometimes  happens  that,  from  an  abnormal  dis- 
tri])ution  of  a  vessel,  or  from  other  causes,  serious  arterial  hemorrhage 
arises  when  the  neck  of  the  hernial  sac  is  divided.  The  treatment  con- 
sists in  enlarging  the  wound  and  securing  both  ends  of  the  bleeiiing 
vessel.  If  the  proximity  of  an  artery  be  suspected,  Erichscn  advises 
that  the  edge  of  the  hernia-knife  should  be  dulled  by  drawing  it  over  the 
back  of  the  scalpel ;  it  will  then  push  the  artery  before  it,  though  still 
sharp  enough  to  relieve  the  strangulation. 

Cinnplications  arising  during  the  After- Treatment. — The  most  im- 
portant of  these  are  the  development  of  jyeritonitiSj  which  usually 
assumes  a  diffused  character,  and  the  formation  of  sl  fecal  fistula.  For 
the  treatment  of  these  conditions,  see  pages  3G7  and  371.  Sloughing  of 
the  hernial  sac  is  a  rare  occurrence,  and  one  which  is  very  apt  to  prove 
fatal ;  its  treatment  presents  no  features  calling  for  speciml  comment. 
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Herniotomy  -without  Opening  the  Sac  (Petit's  Operation). — 

This  method  was  employed  in  the  earl^'  part  of  last  century  by  Petit, 
and  has  been  particularly  advocated  by  Aston  Key,  Luke,  and  other 
British  surgeons.  It  is  now  generally  acknowledged  to  be  the  most 
eligible  procedure  when  the  circumstances  of  the  case  allow  a  choice  of 
operations.  It  is  attended  with  the  obvious  advantage  of  not  involving 
the  peritoneum,  and  of  therefore  exposing  to  less  risk  of  the  occurrence 
of  peritonitis ;  but,  on  the  other  hand,  with  the  disadvantages  of  not 
allowing  the  surgeon  to  detefmine  by  inspection  the  condition  of  the 
protruded  viscera,  and  of  possibly  permitting  a  continuance  of  strangu- 
lation by  the  occurrence  of  reduction  in  mass,  or  by  leaving  internal 
adhesions  undivided,  etc.  It  is  of  course  only  applicable  to  those  cases 
in  which  the  seat  of  constriction  is  external  to  the  sac  (p.  755) ;  but  as 
this  point  cannot  always  be  determined  beforehand,  this  mode  of  ope- 
rating should  be  tried  in  every  instance  in  which  the  duration  of  strangu- 
lation and  the  urgency  of  the  symptoms  do  not  contra-indicate  its 
employment.  A  safe  rule  is  that  given  by  Birkett — to  try  this  method 
in  those  cases  and  those  only  in  which  the  taxis  would  be  deemed  justi- 
fiable. If  afler  exposing  the  sac  and  dividing  the  tissues  external  to  its 
neck,  the  hernia  be  found  still  irreducible,  or  (in  the  case  of  an  old 
irreducible  hernia,  recently  strangulated)  the  symptoms  of  strangulation 
still  continue,  it  is  easy  to  open  the  sac  and  complete  the  operation  in 
the  ordinary  way. 

Petit's  method  is  particularly  applicable  in  cases  of  femoral  and  um- 
bilical hernia ;  but  should  be  attempted  in  those  of  inguinal  hernia  as 
well.  It  is  especially'  desirable  to  avoid  opening  the  sac  in  large  herniae 
which  have  been  long  irreducible,  and  in  which  strangulation  is  due  to 
the  protrusion  of  a  fresh  portion  of  gut. 

The  statistics  of  this  operation  are  very  favorable,  the  mortality  being, 
according  to  the  figures  given  by  Erichsen,  but  23.5  per  cent.,  as  com- 
pared with  a  mortalit}'  of  47.7  per  cent,  after  the  ordinary  operation. 
It  must  be  remembered,  however,  that  Petit^s  method  is  only  resorted 
to  in  selected  cases. 

Gaxfs  Modification  of  Pelit^s  Method  consists  in  making  a  small 
opening  near  the  neck  of  the  sac,  introducing  the  finger  to  search  for 
the  seat  of  constriction,  and  upon  the  finger  a  concealed  bistoury,  the 
point  of  which  is  cautiously  insinuated  between  the  neck  of  the  sac  and 
the  stricture ;  by  then  protruding  the  blade  of  the  instrument,  division 
is  effected.  This  method  will  be  again  referred  to  in  speaking  of  femoral 
hernia,  to  which  it  is  chiefly  applicable. 


CHAPTER    XLI. 

SPECIAL  HERNIA. 

The  following  classification  of  the  various  forms  of  abdominal  hernia, 
according  to  their  locality  and  anatomical  peculiarities,  is  based  upon 
that  given  by  Birkett,  in  his  excellent  monograph  in  Holmes's  System  of 
Surgery,  but  is  modified  and  slightly  extended,  in  the  hope  that  it  will 
thus  be  more  readily  understood  by  the  student. 
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CLASSIFICATION  OF  HERNIJE. 

Hebnue  in  the  Epigastric  Region. 

1.  Diaphrapnatic. 

2.  Epigastnc. 

Hernijs  in  the  Mesogastric  Region. 

1.  Ventral.    [This  form  may  also  occur  in  other  regions.] 

2.  UmbilicaL 
8.  Lumbar. 

Hernias  in  the  Hypogastric  Region. 
I.  Inguinal. 

1.  Oblique, 
f  IlemicB  of  iudden  development. 

(a.)  Into  the  vaginal  process  of  peritoneum. 
(b.)  Into  funicular  portion  of  vaginal  process. 
(1.)  In  the^male.    •[      (e.)   Inguino-crural,  etc. 

Hernia  of  gradual  development, 
(a.)  Inguino-scrotal. 
(6.)  Encysted. 

/ci  \  T«  ♦!,«  #v.,».ia  f     («•)  Into  the  canal  of  Nuck. 
(3.)  In  the  female.  |     ^j^^  inguino-labiaL 

2.  Direct. 

n.  Femoral  or  Cmral. 

m.  Pelvic. 

1.  Anterior  Obturator. 

((1.)  Perineal. 

2.  Inferior  <  (2.)  Pudendal. 

((8.)  Vaginal. 
8.  Posterior  Ischiatic. 


The  pathology  and  treatment  of  each  of  these  forms  of  hernia  are  dov 
to  be  briefly  considered. 

Diaphragmatic  Hernia. 

In  this  rare  form  of  hernia,  some  of  the  abdominal  yiscera  protrude 
into  the  thoracic  cavity.  The  protrusion  may  occur  through  one  of  the 
diaphragmatic  orifices  which  has  undergone  dilatation,  through  an  ape^ 
ture  resulting  from  congenital  defect  of  development,  or,  which  is  most 
common,  through  a  laceration  or  wound  of  the  part.  The  affection  is 
seldom  recognized  during  life,  the  symptoms  being  necessanly  of  a  very 
equivocal  nature;  even  if  strangulation  should  occur,  the  diagnosis  from 
other  forms  of  intestinal  obstruction  could  rarely  be  made  out,  and  the 
treatment,  consequently,  would  be  chiefly  expectant. 

Epigastric  Hernia. 

In  this  variety  of  the  disease,  the  protrusion  occurs  in  or  near  the  linea 
alba,  between  the  en  si  form  cartilage  and  the  umbilicus.  Reduction  is 
usually  easy.  The  treatment  consists  in  the  application  of  a  pad  and 
elastic  bandage.  If  strangulation  occur,  and  herniotomy  be  required, 
care  must  be  taken  to  divide  the  stricture  by  an  incision  made  in  the 
direction  of  the  long  axis  of  the  body,  and  exactly  in  the  mesian  line,  so 
as  to  avoid  wounding  the  epigastric  artery.  This  variety  of  rupture  may 
be  properly  considered  as  a  form  of  Ventral  hernia,  though  the  latter 
term  is  here  applied  more  particularly  to  similar  hernise  in  the  meaogastric 
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TentraL  Hernia. 

This  may  occur  in  the  linea  alba  or  lineae  semilunares,  or  indeed  in 
any  part  of  the  abdominal  wall.  It  may  result  from  rupture  of  the 
abdominal  muscles  (p.  365),  from  wounds,  or  from  stretching  of  the 
fibrous  tissue  in  the  median  line — due  to  over-exertion,  to  distension 
from  pregnancy,  etc.,  or  to  weakening  of  the  part  by  the  discharge  of  an 
abscess.  The  diagnosis  can  readily  be  made  if  the  hernia  be  reducible, 
but  under  other  circumstances  the  affection  may  be  mistaken  for  a  cold 
abscess,  an  enlarged  lympliatic  gland,  or  a  cystic  or  fatty  tumor,  from 
any  of  which,  however,  it  maybe  distinguished  by  careful  palpation  and 
inquiry  into  the  history  of  the  case.  The  treatment  consists  in  the  appli- 
cation of  a  suitable  truss  or  bandage.  Strangulation  rarely  occurs  in 
this  form  of  hernia. 

Umbilical  Hernia.  ^ 

(Exomphalos,  Omphalocele^  Ruptured  Navel.) 

In  this  variety  of  hernia,  the  protrusion  occurs  through,  or  in  close 
proximity  to,  the  umbilical  ring  or  navel.  Occasionally  congenital,  it  is 
more  commonly  acquired,  appearing  usually  during  the  early  months  of 
infancy,  but  sometimes  not  until  adult  life;  it  is  probable,  however,  that 
in  many,  if  not  most,  of  the  latter  cases,  the  umbilical  ring  has  been 
patulous  since  birth,  or  at  least  never  firmly  closed.  In  congenital  cases, 
the  hernia  has,  it  is  said,  been  strangulated  by  the  application  of  the 
ligature  to  the  umbilical  cord.  In  infancy  both  sexes  are  equally  liable 
to  this  form  of  hernia,  but  in  adult  life  it  is  much  more  common  in 
women,  owing  to  the  influence  of  pregnancy  in  distending  and  stretching 
the  walls  of  the  female  abdomen.  The  sac  of  an  umbilical  hernia  is 
always  of  the  acquired  variety  (see  page  746). 

Syxnptoins. — In  infancy^  the  hernia  appears  as  a  smooth,  tense, 
rounded  tumor,  varying  in  size  from  that  of  a  marble  to  that  of  a  small 
orange,  easily  reducible,  and  reappearing  spontaneously  when  the  child 
struggles  or  cries.  In  adult  life^  the  hernia  often  attains  a  very  large 
size,  is  irregular  in  shape,  and,  in  parts  at  least,  doughy  to  the  touch;  it 
usually  contains  both  bowel  and  omentum,  the  latter  being  often  indu- 
rated, hypertrophied,  and  adherent  to  the  sac.  The  hernial  tumor 
varies  in  shape  in  different  cases,  but  most  commonly  tends  to  hang 
downwards  in  front  of  the  abdomen;  in  a  remarkable  case  which  was 
under  my  care  some  years  ago,  the  tumor,  when  the  patient  was  in  a 
sitting  posture,  rested  on  the  chair  between  her  thighs.  The  coverings 
of  an  umbilical  hernia  are  in  most  cases  very  thin  (consisting  merely  of 
skin,  fascia,  and  sac),  and  are  often  closely  connected  together.  The  fascia 
sometimes  presents  perforations,  through  which  a  knuckle  of  intestine 
may  protrude  and  become  strangulated.  Umbilical  hernia  in  the  adult 
is  usually  irreducible,  or  at  least  not  completely  reducible,  often  becomes 
incarcerated,  and  is  not  rarely  subject  to  strangulation,  this  accident 
being  comparatively  infrequent  in  the  case  of  children.  In  some  instances, 
double  and  even  triple  umbilical  hernioe  have  been  observed  in  the  same 
individual. 

Treatment. — In  infants,  it  is  usually  possible  to  effect  a  cure  by  the 
use,  for  some  months,  of  a  compress  of  cork  or  metal,  held  in  place  by 
49 
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means  of  a  suitable  bandage ;  or,  which  I  prefer, 
tion  of  a  couple  of  broad  strips  of  adhesive  j 
Fergusson.  The  strips  should  be  renewed  froa 
become  detached  by  washing.  If  the  umbilical  i 
and  particularly  in  the  case  of  adults  (if  the  he 
ring  pad  devised  by  J.  Wood  may  be  advantage 
irreducible  umbilical  hernia,  a  concave  pad  or  b 
by  an  elastic  bandage,  will  atford  the  best  means  < 

Radioal  Cure. — Various  operations  for  the  ra 
hernia  have  been  suggested  and  practised  by  D( 
Lee,  and  other  surgeons,  the  method  which  has  att 
probably  that  recommended  by  J.  Wood,  of  Loi 
consists  in  approximating  subcutaneously  the  ten 
aperture  through  which  the  protrusion  has  occui 
bent  at  a  right  angle,  which  are  introduced  in  o] 
then  twisted  together,  or  by  means  of  two  or  m< 
duced  with  a  curved  needle,  and  secured  over  i 
lint.  The  operation  is  more  likely  to  succeed  in  c 
but,  even  in  them,  is  believed  by  Mr.  Wood  to  I 
obliterating,  at  least  in  diminishing  the  size  of  th 
thus  facilitating  subsequent  retention  with  a  trus; 

Herniotomy. — It  is  very  important,  in  the  ope 
umbilical  hernia,  to  relieve  the  constriction  wit 
particularly  if  this  be  of  large  size — its  implicati< 
under  these  circumstances,  apt  to  be  followed  by  t 
the  coverings  of  the  hernia  are  commonly  very  tli 
proceed  with  great  caution  in  their  division.  T 
down  and  thus  made  tense,  an  incision  two  or  thi 
made  over  the  neck  of  the  tumor  at  its  upper  p 
median  line;  the  skin  and  fascia  being  divided,  th< 
is  slipped  under  the  margin  of  the  ring,  which  is 
ward  direction.  If  the  symptoms  of  strangulati 
sac  must  be  opened,  and  any  internal  source  o 
The  omentum,  if  closely  adherent  to  the  inner  s 
often  the  case),  should  be  left  undisturbed,  the 
turned,  and  the  wound  closed  with  sutures.  Tl 
sists  in  the  application  of  a  broad  compress  an 
sac  have  been  opened)  the  adoption  of  means  to 
which  may  be  expected  to  follow. 

Fergusson  recommends,  instead  of  the  median  ir 
one  at  the  side  of  the  tumor's  neck,  as  in  Gay' 
for  femoral  hernia  (see  page  784). 


I 


Lumbar  Hernia. 

In  this  very  rare  form  of  hernia,  the  protrusi 
between  the  crest  of  the  ilium  and  the  last  rib.  T 
by  Birkett,  in  one  of  which  the  iiernia  was  of  tra 


Inguinal  Hernia. 

This  is  the  most  common  variety  of  rupture, 
about  two-thirds  of  the  whole  number  of  hernife  < 
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In   oblique    inguinal   hernia,  the  Fig.  433. 

protruding  viscera  pass  through 
both  the  internal  and  external 
abdominal  rings,  traversing  thus 
the  whole  length  of  the  inguinal 
canal ;  in  direct  inguinal  hernia, 
the  viscera  pass  only  through  the 
external  abdominal  ring.  The 
oblique  ysLTiety  is  sometimes  called 
external^  because  in  it  the  neck 
of  the  hernial  sac  is  placed  to  the 
outer  side  of  the  internal  epigas- 
tric artery,  the  direct  inguinal 
hernia  receiving  the  name  of  in- 
temal^  because  in  it  the  neck  of 
the  sac  is  to  the  inner  side  of  the 
same  vessel.  An  oblique  inguinal 
hernia,  in  which  the  protrusion 
is  still  within  the  limits  of  the  in- 
guinal canal,  is  called  a  bubono- 
cele^ or  an  incomplete  or  intersti- 
tial hernia ;  while  one  in  which  the  protrusion  has  passed  the  external 
ring  is  called  a  complete  hernia,  and,  when  it  occupies  the  scrotum,  an 
oscheocele,  or  scrotal  hernia. 


Ingnioal  hernlA;  on  the  right  side  oblique,  on  the 
left  direct,  a.  The  hernial  sac.  b.  The  epigaatrie 
arterj. 


I.  Oblique  Inguinal  Hernia  in  the  Male. 

Of  this  we  may  recognize  five  varieties,  three  of  which  are  suddenly 
developed,  as  the  result,  usually,  of  violent  exertion,  and  in  which  a 
congenital  defect  allows  the  production  of  the  hernia,  while  the  other 
two  are  gradually  developed.  The  distinction  is  of  importance,  as  the 
former  offer  a  better  prospect  of  radical  cure,  while,  at  the  same  time, 
if  strangulated,  they  are  less  apt  to  yield  to  the  taxis  than  the  latter. 


1.  Hernia  into  the  Vaginal  Process  of  the  Peritoneum. — This 
is  the  variety  ordinarily  spoken  of  as  congenital.  As  a  matter  of  fact, 
however,  the  hernia,  though  most  common  in  infancy,  is  occasionally  not 
developed  until  late  in  life — it  being  not  the  disease,  but  the  anatomical 
peculiarity  which  allows  its  occurrence,  that  is  congenital.  The  vaginal 
process  of  peritoneum  remaining  patulous  (pp.  744,  746),  the  hernia 
(which  is  suddenly  developed)  descends  at  once  into  the  scrotum,  where 
it  lies  in  contact  with  and  surrounds  the  testicle.  In  some  cases,  how- 
ever, the  hernia  may  descend  into  a  patulous  vaginal  process,  while  the 
testis  itself  is  retained  in  or  immediately  outside  of  the  inguinal  canal, 
or  even  within  the  abdominal  cavity ;  in  the  former  instances  the  hernia 
would,  but  in  the  latter  instance  would  not  be  in  contact  with  the  gland. 
The  sac,  in  this  variety  of  hernia,  is  the  vaginal  process  itself,  its  mouth 
corresponding  with  the  position  of  the  internal  abdominal  ring,  and  its 
neck  occupying  the  inguinal  canal,  which  is  not  shortened  by  the  ap- 
proximation of  the  internal  and  external  rings,  as  in  the  ordinary  oblique 
inguinal  hernia  of  slow  formation.  A  sub-variety  of  the  hernia  into  the 
vaginal  process,  is  the  hour-glass-shaped  hernia,  in  which  a  constriction 
or  narrowing  of  the  hernial  sac  (vaginal  process)  exists  at  -^^l^e  point 
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between  the  position  of  the  testis  and  that  of  the  external  abdominal 
ring. 

Fig.  424. 


Hernia  Into  rafinal  procMt  of  peritononm. 


Fig.  425. 


2.  Hernia  into  the  Funicular  Portion  of  the  Vaginal  Pro- 
cess.— This  variety  of  hernia  (which  is  sometimes  called  "infantile," 

in  contradistinction  to  the  last  mentioned  or 
so-called  "congenital"  hernia), is  of  freqaeat 
occurrence.  It  is  suddenly  developed,  and 
though  common  in  infancy,  often  does  not 
make  its  appearance  until  adult  life.  The 
sac  is  the  funicular  portion  of  the  vaginal 
process  of  the  peritoneum  (pp.  745,  746),  and 
the  hernia,  when  it  reaches  the  scrotum,  lies 
above  and  separate  from  the  testis,  which  is 
inclosed  in  its  own  proper  tunic* 

8.  Inguino-Crural  Hernia*— This  is  the 
name  proposed  by  Holthonse  for  cases  of 
suddenly  developed  oblique  inguinal  hernia, 
in  which,  owing  to  the  non-descent  of  the 
testicle,  or  to  other  causes,  the  hernia,  instead 
of  passing  down  into  the  scrotum  (or  labium, 
in  the  case  of  a  woman),  protrudes  otitwardt 
along  the  fold  of  the  groin,  presenting  somewhat  the  appearance  of  a 
femoral  hernia.*  Similar  to  these,  are  the  cases  in  which  prolongations 
of  the  hernial  sac  (vaginal  process)  extend  in  various  direetiona  wUhrn 
the  abdominal  walls,  constituting  the  intra-parietal  or  int€ 
hernife.  of  English  authors,  and  the  '^hemies  en  6t*scM?*'  ofi 
surgeons. 


Flernla  into  fuolcular  portion  of 
vaginal  procesH. 


•  See  a  case  reported  hv  Prof.  Parker,  of  New  York,  in  Am*  3Ied.  Tlmefl«  Sffrt. 
18G2,  and  Am.  Journal  of  Med.  Sciences,  Oct.  1862,  p.  668. 
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4.  Inguino-Scrotal  Hernia  of  Slow  Formation.— This  is  the 

common  form  of  oblique  inguinal  hernia  in  persons  past  the  middle 
period    of    life;     the     hernia 


Fig.  426. 


Common  inguino-tcrotal  hernia. 


"  points"  at  the  internal  ab- 
dominal ring,  forming  a  small 
circumscribed  swelling,  which 
is  most  prominent  when  the 
patient  is  erect,  and  which 
transmits  an  impulse  when  he 
coughs.  As  the  hernia  de- 
scends through  the  inguinal 
canal,  it  pushes  before  it  the 
parietal  layer  of  peritoneum, 
thus  forming  its  own  sac  by  a 
process  of  gradual  distension. 
In  this  situation,  it  forms  a 
somewhat  elongated  tumor  (Bu- 
bonocele)^ lying  parallel  to  the 
line  of  Poupart's  ligament,  and 
usually  in  front  of  the  spermatic  cord.  When  the  hernia  makes  its 
appearance  at  the  external  abdominal  ring,  it  forms  a  tumor  of  a  some- 
what globular  shape,  which,  however,  becomes  more  or  less  pyriform 
as  the  protrusion  descends  into  the  scrotum.  Scrotal  hernise  often 
attain  an  enormous  size,  hanging  perhaps  as  low  as  the  knee ;  in  such 
cases  the  hernia  is  commonly  irreducible.  In  the  descent  of  the  hernia, 
the  internal  and  external  rings  are  approximated,  thus  shortening  the 
inguinal  canal,  through  which,  when  the  hernia  is  reduced,  the  finger 
may  be  readily  passed  (invaginating  the  coverings  of  the  hernia) 
within  the  abdominal  cavity.  This  is  not  usually  practicable  in  the 
suddenly  developed  hernise,  in  which  the  inguinal  canal  maintains  its 
normal  length. 

5.  Enoysted  Hernia. — This  is  the  ^'  encysted  hernia  of  the  tunica 
vaginalis"  of  Cooper,  and  the  "  infantile  hernia"  of  Hey,  of  Leeds.  It 
is  a  hernia  of  slow  formation,  and  is  therefore  to 
be  distinguished  from  the  ordinary  '^  infantile 
hernia"  intp  the  funicular  portion  of  the  vagi- 
nal process.  The  peculiarity  of  this  form  of 
hernia  consists  in  the  persistence  of  the  testicular 
orifice  of  the  funicular  portion  of  the  vaginal 
process  of  peritoneum^  the  ventral  orifice  being 
closed  (p.  745) ;  as  a  consequence  of  this  con- 
genital defect,  the  tunica  vaginalis  testis  extends 
up  to  the  external  abdominal  ring,  and  the  her- 
nia, forming  its  own  sac  from  the  parietal  peri- 
toneum, protrudes  into  the  tunica  vaginalis, 
which  is  therefore  first  cut  into  when  an  opera- 
tion is  required  in  a  case  of  this  kind.  This 
variety  of  hernia  is  very  rare,  and  is  seldom 
recognized  before  the  parts  are  exposed  in 
herniotomy. 


Fig.  427. 


Ooverinnof' 
These  are  (1)  tlui 


BM&ia.— T  Bnejsted  hernia. 

flwoia, 

Auicia,  (4)  the  cremasteric 
IntirmntilT^'l'"^  mnscle,  (5)  the 
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fascia  propria,  internal  spermatic,  or  infundibuliform  fascia,  correspond- 
ing to  the  fascia  transversalis,  and  (6)  the  sac,  which  may  consist  of  a 
dilatation  of  tlie  parietal  peritoneum,  or  of  part  or  all  of  the  vaginal  pro- 
cess. In  the  encysted  hernia^  there  is  apparently  a  double  sac,  the  true 
sac  being  surrounded  by  both  layers  of  the  tunica  vaginalis  testis;  hence, 
in  laying  open  the  sac  of  an  encysted  hernia,  three  layers  of  serous 
membrane  are  divided. 

.  Though  the  six  coverings  above  mentioned  are  properly  described  by 
systematic  writers,  it  is  seldom  in  practice  that  they  can  be  individually 
recognized,  the  third,  fourth,  and  fifth  being  commonly  blended  together 
so  as  to  be  indistinguishable. 

Relations  of  Oblique  Inguinal  Hernia. — The  spermatic  cord  is 
almost  invariabl}'  behind  the  hernia,  its  component  parts  being  commonly 
together,  but  occasionally  separated;  more  rarely  the  various  structures 
of  the  cord  may  be  spread  out  in  front  of  the  hernia.  The  position  of 
the  testicle  corresponds  with  that  of  the  cord,  lying  below  and  behind  the 
hernia,  or  very  rarely  in  front  of  it ;  the  hernia  and  testis  are  in  contact 
in  the  so-called  congenital  hernia  (into  the  vaginal  process)  and  in  the 
inguino-^yrural  variety,  but  in  all  others  are  separate.  The  epigastric 
artery  lies  to  the  inner  side  of  and  behind  the  neck  of  the  hernia ;  it  is, 
in  inguino-scrotal  hernise  of  long  standing,  somewhat  deflected  from  its 
normal  oblique  course,  by  the  shortening  of  the  inguinal  canal,  and  then 
passes  upwards  and  slightly  inwards  l^neath  the  outer  border  of  the 
rectus  abdominis  muscle. 

II.  Oblique  Inguinal  Hernia  in  the  Female. 

Of  this  we  may  recognize  two  varieties,  one  of  sudden  development, 
in  which  the  hernia  descends  into  the  canal  of  Nuck^  this  variety  corre- 
sponding with  the  hernia  into  the  vaginal  process  of  the  male  (^^con- 
genital" hernia),  and  one  of  gradual  development,  the  inguino-labial^ 
corresponding  to  the  ordinary  inguino-scrotal  hernia  of  the  male.  When, 
in  a  case  of  hernia  into  the  canal  of  Nuck,  the  protrusion  extends  ob- 
liquely outwards  in  the  line  of  Poupart's  ligament,  the  hernia  may  be 
properly  called  inguino-crural  The  coverings  and  relations  of  these 
herniae  are  the  same  as  in  the  corresponding  hemisB  of  the  male,  substi- 
tuting merely  round  ligament  for  spermatic  cord,  and  labium  pudendi 
for  scrotum. 

Hernia  into  the  Canal  of  Nuok  is  the  commonest  form  of  hernia 
met  with  in  girls,  and,  with  the  exception  of  umbilical  hernia,  is  the  only 
form  which  occurs  in  female  infants.  It  is  in  these  cases,  according  to 
Kingdon,  not  unusual  to  find  the  ovary  in  contact  with  the  hernia. 

Inguino-Ijabial  Hernia,  contrary  to  the  commonly  received  notion, 
is  almost  as  frequent  in  women  as  femoral  hernia.  The  symptoms  are 
very  much  those  of  the  inguino-scrotal  hernia  of  the  male,  except  that 
the  tumor  rarely  attains  so  large  a  size,  and  is  less  pyriform  in  shape. 
The  neck  of  the  hernia  is,  besides,  larger  and  narrower  than  in  the  cor- 
responding hernia  of  the  male. 

III.  Direct  Inguinal  Hernia. 

This  occurs  in  both  sexes.    The  direct  inguinal  hernia  is 
dually  developed,  except  in  the  contingency  of  a  tnu 
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I  stmctures  immediately  boh  in  d  the  external  abdominal  ring,  when  a 
lia  may  suddeQly  protruile.   The  hernia  ^^  points'*  behind  the  external 

lominal  rin^,  and  escapes  through  the  space  known  as  Hessel baches 
JASgle,  usually  pushing  before  itself,  or  separating  the  libres  of,  the 
^i^olQed  tendon,  but  oecaslonalU*  passing  to  the  outer  side  of  the 
iter*     Leaving  the  external  ring,  the  hernia  reaches  the  upper  portion 

tile  scrotum,  where  it  forms  a  tumor  which  is  more  globular  in  form 
ban  that  of  an  oblique  inguinal  hernia.    The  long  axis  of  the  sac,  raore- 

er,  is  parallel  to  the  median  line  of  the  body,  and  its  neck  close  to  the 
Uter  border  of  the  rectus  muscle — not  curving  outwards  in  the  line  of 
popart *s  ligament,  as  in  the  case  of  a  hernia  which  lias  traversed  the 
itire  length  of  the  inguinal  canaL 

[Oorrerings  of  Direct  Inguinal  Hernia.— These  vary  according 
file  particular  part  of  the  triangle  of  Hcsselbach  througii  which  the 
m  protrudes.  In  the  common  form  of  direct  inguinal  hernia  the 
mngis  are  (1)  skin,  (2)  superficial  fascia,  (3)  intercolumnar  fascia, 

I)  fibres  of  the  conjoined  tendon,  (5)  transversal  is  fascia,  and  (G)  the 
In  the  comparatively  rare  instances  iu  which  the  protrusion  occurs 
the  outer  side  of  the  conjoined  tendon,  the  latter  does  not  furnish 
part  of  the  investments  of  the  hernia,  which  then  carries  with  it  a 
licMi  of  the  cremasteric  fascia,  as  in  the  case  of  the  oblique  inguinal 
liiL 

Relations. — The  spermatic  cord  (or  round  liganxent)  passes  along 
be  outer  and  posterior  side  of  the  hernial  sac,  while  the  epigastric  ar- 
'  also  courses  along  the  outer  side  of  the  sac,  arching  above  the  neck 
Uio  latter  to  reach  the  sheath  of  the  rectus  muscle* 

'Anomalous    Inguinal    Hernias. — It  occasionally,  though   very 

ely,  hapf>ens  that  an  inguinal  hernia  escapes,  not  tbrougli  the  ex- 

rnal  abdominal  ring,  but  through  an  abnormal  opening  in  the  aponeu* 

sis  of  the  external  oblique  muscle,  close  to  tlie  ring.     In  wmch  a  case 

spermatic  card  would  not  be  in  direct  contact  with  the  hernia. 


Diagnosis  of  Inquiptal  HeaNiA, 

[Piom  Femaral  i/<?rrti«,  an  inguinal  hernia  may  be  distinguished  by 

'ag  (1)  that  it  invariably  protrudes  above  the  lit}€  of  Pouparl's 

eii/i  and  (2)  that  the  external  abdominal  ring  (through  which  an 

_     nal  hernia  escapes)  lies  to  the  inner  side  of  the  pubic  spine.    Hence, 

the  neck  of  the  sac  be  found  outside,  of  this  prominence,  it  may  be 

ed  that  the  hernia  is   not  iuguinal.     The  Differential  Diagno$i9 

Qn  the  various  forms  of  inguinal  hernia,  may  usually  be  made  by 

igating  the  history  of  the  case,  and  by  attention  to  the  symptoms 

I  hare  been  described  as  characterizing  the  several  varieties  of  the 

In  other  instances,  however,  and  particularly  in  case  of  stran- 

lon^  the  surgeon  m&y  be  unable  to  say  positively  even  whether  the 

is  oblique  or  direct. 

Inguinal  Hernia  vrhioh  has  not  descended  into  the  Scrotum 

is  to  be  distinguished  from  abaccss,  hydrocele  or  haematocele  of  the  cord^ 
tumf/r  of  the  cord^  adenitis^  and  undescemled  testis, 

(L)  Abgct'tis  arising  within  the  pelvis  and  pointing  in  the  course  of 
[  lagQUial  canal  is  reducible,  and  may  transmit  au  impulse  when  the 
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patient  cotighs,  but  can  be  distingaisbecl  from  hernia  by  its  flactaithg 
dMiracter,  and  by  the  absence  of  gurgling  in  recUiction. 

(2.)  EydroceU'  of  (he  Cord  may  be  distlnguisbed  by  its  elastic,  s^mi- 
fluctnating  character,  its  translucency  if  low  down,  the  impossibilitjof 
complete  reductiDn  within  the  abdominal  cavity,  and  Ihe  absence  of 
gurgling.  The  same  signs  may,  in  the  female,  serve  for  the  diagiiasdj 
from  hernia,  of  a  serous  cyst,  which  sometimes  occupies  the  canal  of 
Kuck  (Hydrocele  of  ihe  Hound  Ligament), 

(3.)  Hannatocele  of  (he  Cord  may  be  recognized  by  the  exist enct  of 
fluctuation  and  ecchymosis,  by  the  impossibUity  of  complete  redQCti<m, 
and  by  the  absence  of  gurgling. 

(4.)  Tumors  of  the  Cord  have  a  well-defined  ontline,  transmit  no 
impulse  on  coughing,  and  are  irreducible. 

(5.)  Enlarged  lAiinphatic  Glands  are  commonly  situated  below  Poo- 
part -s  ligament;  but  when  a  single  gland  is  above,  and  inflamed,  thecal 
may  be  mistaken  for  one  of  strangulated  hernia,  the  diagnosis  perhipi 
being  only  cleared  up  by  an  exploratory  incision. 

(6.)  An  Undescended  Te^hs  occupying  the  inguinal  canal  may  he  *ii»- 
tinguished  from  hernia  by  the  impossibility  of  reduction,  the  absence  of 
gurgling,  the  peculiar  sickening  sensation  caused  by  pressure,  and  tbi 
fact  that  there  is  no  testicle  in  the  scrotum  of  that  side.  The  dLfflcuUy 
is  greater  when  the  undescended  testis  is  inflamed,  but  here  (nnlotii 
strangulated  hernia  coexist)  the  diagnosis  may  be  made  by  attentioato 
the  points  alread}'  mentioned,  and  by  noting  the  character  of  the  voroil* 
ing,  which  iu  the  case  of  au  inflamed  testis  is  not  persistent,  and  oerer 
stercoraceous. 

Scrotal  Hernia  is  to  be  distinguished  from  hydrocele  of  ihe  fiuwof 

vaginalia^  hsematocelCj  varicocele^  and  titmorg  of  (he  tesds, 

( 1.)  Hydrocele  is  to  be  distinguished  by  its  transluceney,  its  tenseand 
semi-elastic  character,  its  irreducibility,  and  the  absence  of  impalse  oo 
coughing;  it  begins  at  the  bottom  of  the  scrotum^  instead  of  at  the  fv/>,ii 
is  the  case  with  hernia,  and  is  distinctly  circumscribed,  the  cord  being 
readily  perceptible  above  it*  If  a  hydrocele  of  the  cord  coexist,  llie 
diagnosis  is  more  difficult.  Congenital  hydrocele^  in  which  the  comma* 
uicatiou  between  the  tunica  vaginalis  and  peritoneum  persists,  thougil 
reducible  b}^  pressure,  may  be  dtstingiiished  b}'  the  absence  of  gurgling, 
and  by  the  gradual  manner  iu  which  the  tumor  reappears  when  the  pre*- 
sure  IS  removed.  Hernia  and  hydrocele  may  coea^ist^  in  which  case  the 
hydrocele  is  usually  in  front,  and  each  tumor  presents  itd  own  chamctif- 
istic  peculiarities- 

(2.)  Hmnafocele  may  be  distinguished  by  its  history  (of  tmamatic 
origin),  its  irreducibility,  the  absence  of  impulse  and  gurgling,  and  tlie 
distinctness  with  which  the  cord  may  be  felt  above. 

(3.)  Varicocele  may  be  distinguished  from  hernia  by  making  the  patieut 
lie  down  and  by  elevating  the  scrotum,  when  the  tumor,  if  a  varicocele,  wiU 
disappear  slowly  and  without  gurgling;  if  now  the  surgeon  press  ffrnflif 
on  the  external  abdominal  ring,  and  direct  the  patient  w>riset  the  toraar^ 
if  a  varicocele,  will  be  slowly  reproduced,  beginning  at  the  b<>^  ^  *i« 

scrotum,  but,  if  a  hernia,  will  not  reappear;  if,  on  the  other  Ij  '■^' 

ratehj  firm  pressure  be  made  upon  the  cord  below  the  extern ;u  :    ^,  - » 
as  to  take  off  the  weight  of  the  superincumbent  colnmn  of  M      '.    ^^ 
thus  prevent  distension  of  the  spermatic  veins,  the  tumor,  if  a 
will  not  be  reproduced,  whereas  a  hernia  will  slip  down  along-  'tj 

finger. 
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[(4»)    7\imorM  of  the   Testis  may  he  distingiiisbed  by  tlicir  roimded 

Ipe  and  solid  feel,  by  the  absence  of  impulse  or  gurgling:,  by  tbcir 

lucibility,  and  by  the  non-implication  of  the  cord  and  inguinal  canal. 

Treatment  of  iNoumAL  Hernia. 

le  Palliative  Treatment  of  obliqtie  inguinal  hernia  consists, 
tlie  rupture  is  reducible,  in  the  application  of  a  truss,  the  pad  of 
Dh  should  be  of  an  elongated  shape,  and  should  press  upon  the  whole 
detent  of  the  inguinal  canal  and  upon  the  internal  abdominal  ring.     In 
»plying  a  truss  for  hernia  into  the  vaginal  process,  in  a  child,  great  care 
be  taken  not  to  press  injuriously  upon  the  testis,  if  this  have  not 
By  descendcil.     For  direct  inguinal  hernia^  a  truss  is  reqaii-ed  which 
support  the  abdominal  parietes  behind  the  external  abdominal  ring  ; 
"  instrument  for  the  purpose  is  that  with  an  "  ovoid-ring  pad,"  as 
Dy«d  by  Mr*  John  Wood.     For  irreducible  inguinal  hernia  of  either 
,  a  hollow  pad,  or  susi>ensory  or  bag-truss,  is  to  be  applied. 

leal  Cure. — Of  the  numerous  ingenious  operations  which  have 
devised  for  the  radical  treatment  of  inguinal  hernia,  I  shall  describe 
fotir,  viiE.:  1,  Wutzer's;  2,  Syme's  and  Fayrer's  (which  are  essentially 
I  tame);  3,  Agnew^s;  and  4,  J.  Wood*s* 

I.  Wu(zer^9  Method  consists  in  invaginattng  a  plug  of  scrotum  in  the 
linal  canal,  and  endeavoring  to  fix  it  there  by  exciting  inflammation 
Tthe  neck  of  the  sac.     The  patient  is  placed  in  a  supine  posture,  the 
turn  and  bladder  being  empty,  the  affected  part  carefully  shaved,  and 
I  bemia  thoroughly  reduced.     Invagination  is  effected  by  pushing  up 
ne  of  the  scrotal  tissues  with  the  left  forefinger,  which  is  introduced 
Itn  the  internal  ring;  an  oiled,  hollow,  boxwood  cylinder  (Fig.  428, 
\  is  next  carefully  introduced  as  the  finger  is  withdrawn,  so  as  to  main- 
Fig.  438. 
B 


m 


Wotwr'i  ftppftntiu  or  ndfoil  oars  of  hernia. 

teui  invagination ;  along  the  inner  surface  of  this  cylinder,  a  flexible  needle 
),  gilt  to  prevent  corrosion,  is  passed  by  means  of  a  movable  handle, 
rust  through  the  scrotum,  hernial  sac,  anterior  wall  of  the  inguinal 
[mnd  tissues  of  the  groin,  the  operation  being  completed  by  the 
ition  externally  of  a  concave  boxwood  case  or  roof  (B),  the  curve 
[which  corresponds  to  that  of  the  cylinder,  and  which  passes  over  the 
at  of  the  needle  and  is  held  in  place  by  means  of  a  screw  at  the  other 
The  apparatus  is  kept  in  place  for  about  a  week,  the  invagtnated 
_  being  subsequently  supported  by  a  roll  of  lint  and  aspica  bandage  ; 
I  patient  is  kept  in  bed  about  three  week^,  and  should  wear  a  Light  truss 
'  aeyeral  months  afterwards* 

Syme'ji  Method  is  a  modification  of  the  above,  and  is  thus  described 
Ha  author:  ^^ Instead  of  a  complicated  machine  for  distending  the 
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invoginated  integument,  I  employed  a  piece  of  bougie  or  gutta-percha, 
to  one  end  of  which  was  attached  a  strong  double  thread.  The  plug  thus 
prepared  and  smeared  with  cantharides  ointment,  was  drawn  into  its 
place  by  the  threads,  which,  by  means  of  a  curved  needle  guided  on  the 
finger  fairly  within  the  ring,  were  passed,  at  the  distance  of  rather  more 
than  an  inch  from  each  other,  through  all  the  textures  to  the  surface, 
where  they  were  tied  firmly  together  on  a  piece  of  bougie,  to  prevent 
undue  pressure  on  the  skin."  The  plug  is  lefl  in  position  ten  da^'^s,  and 
the  patient  kept  in  bed  a  fortnight  longer.  Frof.  Fayrer^s  Method  differs 
from  Syme's,  merely  in  the  substitution  of  an  oiled  wooden  plug  for  that 
of  gutta-percha;  in  the  fact  that  the  ligatures  (which  are  of  silk),  though 
introduced  at  different  points,  are  brought  out  through  the  same  aperture 
in  the  groin,  where  they  are  tied  over  a  piece  of  wood  or  ivory ;  and  in 
the  withdrawal  of  the  plug  in  from  two  to  six  days.  Thirty-eight  cases 
operated  on  in  this  way  by  Fayrer  gave  twenty-four  cures  (the  penna- 
nence  of  which  was,  however,  not  ascertained),  while  twenty-five  cases 
operated  on  by  Wutzer's  plan  gave  the  smaller  proportion  of  fourteen 
cures. 

3.  Agnew^s  Method — For  this  operation,  a  special  instrument  is  re- 
quii*ed,  which  resembles  a  bivalve  speculum,  and  consists  of  two  semi- 
cylindrical    blades    with    handles, 
Fig.  429.  with  two  grooves  on  the  inner  or 

concave  surface  of  each  blade,  and 
a  rod  and  screw  to  regulate  the  de- 
gree to  which  the  blades  are  sepa- 
rated. An  incision  2^  inches  long 
is  made  over  the  scrotum,  pass- 
ing downwards  from  a  point  three- 
.       ...        .#   .u     J.   1        #11      fourths  of  an  inch  below  the  external 

Agnew's  initrament  for  the  radical  care  of  hernia.        ,  j         •       i      •  *./^*vr  tt  wu«2  ^A«M;tuM 

abdominal  ring;  the  subjacent  tis- 
sues are  separated  from  the  skin  of  the  scrotum  by  the  finger,  introduced 
through  the  incision,  and  then  invaginated,  the  ^^  speculum"  being  made 
to  replace  the  finger,  as  in  Wutzer's  operation.  The  blades  of  the  instra- 
mcnt  are  then  separated,  and  a  long-handled  needle,  armed  with  a  silver 
wire,  passed  along  one  of  the  grooves  of  the  lower  blade,  thrust  through 
the  intervening  structures,  and  brought  out  on  the  surface  of  the  body 
over  the  internal  ring ;  the  needle  is  then  unthreaded  and  withdrawn, 
rethrcadcd  with  the  other  end  of  the  wire,  and  passed  along  the  second 
groove,  to  be  brought  out  at  the  same  aperture  as  before.  Both  ends  of 
the  wire  are  then  drawn  tight  and  twisted  over  a  roll  of  lint.  A  short 
needle  is  next  armed  with  a  silk  ligature,  and  passed  across  the  inguinal 
canal  between  the  blades  of  the  speculum  at  three  points,  near  the  sum- 
mit, at  the  middle,  and  just  above  the  external  ring;  these  threads  are 
loosely  tied,  the  si>eculum  removed,  and  the  operation  completed  by  the 
application  of  a  compress  and  bandage.  The  silver  wire  is  removed 
after  seven  or  eight  days,  and  the  silk  threads  (which  are  to  be,  fh>in 
time  to  time,  tightened)  allowed  to  cut  their  way  out  by  ulceration;  the 
patient  is  kept  in  bed  for  about  three  weeks,  and  subsequently  furnished 
with  a  light  truss.  This  operation,  which  I  have  seen  most  skilfully 
performed  by  Prof.  Agnew,  was  first  employed  by  that  surgeon  in  1864; 
it  is  known  to  have  been  successful  in  atr  least  seven  cases  up  to  Octo- 
ber, 1870. 

Wood^s  Method. — The  most  important  feature  of  Mr.  Wood's  Tarioos 
operations  consists,  as  has  been  already  mentioned,  in  applying  satures 
iu  such  a  way  as  to  effect  compression  and  closoie  of  the  teadinoiis 
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sides  of  the  hernial  canal  in  its  whole  length.  The  instruments  required 
are,  (1)  a  strongly-curved  needle,  eyed  near  the  point,  and  mounted  in  a 
firm  handle;  (2)  a  knife  somewhat  resembling  a  tenotome;  (3)  a  strong, 
hempen  thread,  or  silvered  coppler  wire;  and  (4)  a  compress,  which,  if 
the  thread  be  used,  is  to  be  made  of  boxwood,  glass,  or  porcelain. 

(I.)  Operation  with  Thread. — The  patient  being  anaesthetized,  and 
the  rupture  thoroughly  reduced,  a  small  scrotal  incision  is  made  over  or 
below  the  fundus  of  the  hernial  sac,  and  the  skin  and  fascia  separated 
over  an  area  two  or  more  inches  in  diameter,  by  means  of  the  knife  in- 
troduced flatwise.  The  knees  of  the  patient  are  then  brought  together, 
and  elevated  so  as  to  relax  the  structures  of  the  groin,  and  the  detached 
fascia  invaginated  with  the  forefinger  which  is  pushed  well  up  into 
the  inguinal  canal,  with  the  nail  directed  backwards.  The  finger  being 
hooked  forwards,  so  as  to  raise  the  lower  border  of  the  internal  oblique 
muscle,  and  with  it  the  conjoined  tendon,  the  unarmed  needle,  well  oiled, 
is  passed  up  on  the  pubic  side  of  the  finger,  pushed  deeply  through  the 
tendon  at  its  most  salient  part,  made  to  traverse  the  internal  pillar  of 
the  superficial  ring  obliquely  upwards  and  inwards,  and  finally  brought 
through  the  skin,  which  is  first  drawn  inwards  and  upwards  as  much  as 
its  deep  attachments  will  allow.  One  end  of  the  thread  is  then  passed 
through  the  eye  of  the  needle,  which  is  quickly  withdrawal,  leaving  the 
other  end  of  the  thread  in  the  puncture.  The  finger  is  next  placed  be- 
hind the  external  pillar  of  the  superficial  ring,  close  to  Poupart's  liga- 
ment, opposite  the  internal  hernial  opening,  in  the  groove  between  the 
spermatic  cord  and  the  ligament.  The  finger  is  again  raised,  stretching 
the  aponeurosis,  and  the  needle  (which  is  now  armed)  passed  between 
the  point  of  the  finger  and  Poupart^s  ligament,  pushed  through  the  lat- 
ter, and  brought  out  at  the  same  opening  as  before;  a  loop  of  the  thread 
is  this  time  left  in  the  puncture,  and  the  needle  carrj'ing  the  free  end 
again  withdrawn.  The  finger  is  now  placed  on  the  inner  side  of  the 
spermatic  cord,  just  above  the  pubic  spine,  and  pressed  firmly  upon  the 
conjoined  tendon,  pushing  this  backwards  and  the  cord  outwards,  so  as 
to  feel  the  border  of  the  rectus  tendon.  Into  the  tendinous  layer  of  the 
triangular  aponeurosis  covering  this  part  of  the  rectus,  the  needle  is 
then  deeply  thrust,  turned  obliquely  towards  the  surface,  and  a  third 
time  brought  out  through  the  original  puncture,  which  now  contains 
both  ends  of  the  thread  and  an  intermediate  loop ;  two  portions  of 
thread  thus  cross  the  hernial  canal,  invaginated  fascia,  and  sac,  closely 
embracing  but  not  including  the  spermatic  cord,  and  joining  together 
the  front  and  back  walls  of  the  canal.  The  compress  is  placed  obliquely 
over  the  canal,  the  free  ends  of  thread  and  the  loop  crossed  and  firmly 
drawn  in  opposite  directions,  and  the  whole  then  secured  by  passing  one 
end  of  the  thread  through  the  loop  and  tying  it  back  to  the  other  end 
in  a  "bow-knot."  The  operation  is  completed  by  the  application  of 
pads  of  lint  and  a  spica  bandage.  The  knot  is  untied  and  the  compress 
removed,  from  the  third  to  the  seventh  day,  the  threads  being  allowed 
to  remain  as  setons  as  long  as  may  be  deemed  necessary. 

(2.)  Operation  with  Wire. — The  preliminary  steps  are  the  same  as  when 
the  thread  is  used,  but  in  passing  the  needle  for  the  second  time  it  is 
unarmed,  and  withdrawn  armed  with  the  other  end  of  the  wire,  thus 
leaving  a  loop  above  and  bringing  both  free  extremities  out  at  the  scro- 
tal incision  below:  the  hernial  sac  and  the  fascia  covering  it  opposite  the 
scrotal  aperture  are  then  pinched  up  with  the  finger  and  thumb,  and  the 
cord  slipped  back  as  in  the  operation  for  varicocele,  when  the  needle  is 
jj^asaed  (entering  and  emerging  through  the  scrotal  wound)  from  without 
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inwards  and  a  little  upwards,  immediately  in  front  of  the  spermmticoord; 
it  is  now  armed  with  one  of  the  ends  of  wire  (either  will  mnswer  tke 
purpose)  and  withdrawn ;  the  next  step  is  to  straighten  and  draw  down 
the  ends  of  wire  until  the  loop  is  near  the  skin,  where  it  is  held  white 
the  ends  are  twisted  together  with  three  or  four  turns,  the  indooed  sac 
and  fascia  being  thus  twisted  and  held  between  the  ends  of  wire.  The 
loop  is  now  drawn  upwards,  so  as  to  effect  complete  invaginatioii  of  the 
twisted  sac  and  scrotal  fascia,  and  in  its  turn  twisted  down  into  the 
groin  puncture ;  the  ends  of  wire  are  then  cut  off  aboat  three 
firom  the  surface  and  bent  into  a  hook  which  is  carried  apwmrds  to  i 
the  loop,  both  lieing  locked  together  over  a  compress  of  lint,  mnd  the 
whole  covered  with  a  spica  bandage.  The  wire  may  be  untwisted  mboot 
the  eighth  or  tenth  day,  and  removed  about  the  fourteenth. 

(3.)  Operation  icUh  Pins, — For  small  ruptures  in  children,  pftrlieii- 
larly  for  ruptures  into  the  vaginal  process.  Mr.  Wood  resorts  to  the  use 
of  pins  bent  at  a  right  angle :  these  are  passed  in  opposite  directioBS, 
one  through  the  conjoined  tendon  and  internal  pillar,  mnd  the  other 
through  the  external  pillar  of  the  ring,  the  hernial  sac  being  transfixed 
by  both  pins,  which  are  then  twisted  together.  The  pins  are  withdrawn 
firom  the  second  to  the  tenth  day. 

The  statistics  of  the  operations  for  the  radical  care  of  inguinal  hernia 
performed  by  Mr.  Wood  himself,  have  already  been  given  fpage  751); 
22  cases  operated  on  by  one  or  other  of  his  methods*  which  nre  taba- 
lateti  in  the  Report  of  the  Boston  City  Hospital,  gave  Z  recoverieB,  3 
^fair  results,"  2  deaths,  and  14  failures. 

Taxis  fbr  Inguinal  Hernia. — ^In  employing  the  taxis,  in  a  case  of 

inguinal  hernia,  the  pressure  must  be  applied  ^rictly  in  the  direction 

R^.  49). 


of  the  LnOTinal  canal,  t.  *?.  obuqaely  upward*  *a»l  Qatmmr^f^,    ft 
however,  be  remembenid.  uhat  in  a  case  of  -       mI  hcmla  of 

Iims  ^tanilin^.  the  •iirei:tioEi  of  the  oanal  i^se.  U3g<eil,1ij  tha 

spncaximatLoa  of  the  abiiominal  flags. 

Wmw  iiiiifeimy — An  LnoUioa  of  froci  :wo  t 
iisiit  n  rtm  'firection  of  the  IoQ;r  axL*  of  *:li.^  : 
"'"^non-Tf  "iieexsenial  rinz  wili  he  a  Little  ab«.v 
'Ljt  'inoTianwBEinga  of  the  hernia  ar«i  tiiea 
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director  or  tip  of  the  finger  can  be  insinuated  beneath  the  edge  of  the 
ring,  when,  if  this  be  found  to  exercise  any  constriction,  it  is  to  be  incised 
in  an  upward  direction,  in  a  line  parallel  to  the  linea  alba.  The  taxis 
may  be  then  gently  emploj'ed,  when  it  will  occasionally  happen  that 
reduction  can  be  effected  without  further  trouble,  but  if  such  is  not  the 
case,  the  internal  ring  is  to  be  explored  and  similarly  dealt  with :  in  the 
majority  of  instances,  however,  the  stricture  is  in  the  neck  of  the  sac 
itself,  and  an  opening  must  then  be  made  of  sufficient  size  to  allow  the 
introduction  of  the  finger,  which  is  passed  up  to  the  seat  of  obstruction, 
a  hernia-knife  following  and  nicking  the  stricture  in  the  way  described 
at  page  764.  It  is  a  well-established  rule  that  the  incision  in  this  part 
of  the  operation  is  to  be  made  directly  upwards,  in  a  line  parallel  to  the 
linea  alba,  so  that  whether  the  rupture  be  of  the  oblique  or  direct  variety 
(and  this  cannot  always  be  determined  beforehand),  the  epigastric  artery 
may  escape  injury. 


Femoral  or  Crural  Hernia. 
(Merocele.) 

In  this  form  of  hernia,  which  is  more  common  in  women  than  in  men, 
the  protrusion  takes  place  beneath  Poupart's  ligament,  and  almost 
invariably  to  the  inner  side  of  the  femoral  vein.  Descending  through 
the  femoral  ring,  the  hernia  pushes  before  it  the  parietal  layer  of  peri- 
toneum (thus  forming  its  own  sac),  with  the  dense  layer  of  areolar 

Fig.  431. 


I,  Femoral  hernia  ;  2,  femoral  vein  ;  3,  femoral  arterj,  giving  off,  4,  common  tmnk  of  epigantric  and 
obturator  arteries,  and  5,  epigastric  artery  ;  6,  spermatic  cord. 

tissae  which  normally  closes  the  ring  and  is  known  as  the  septum 
erurale;  passing  downwards  along  the  crural  canal,  in  the  inner  com- 
partment of  the  sheath  of  the  femoral  vessels,  the  hernia  changes  its 
coarse  upon  aniTing  at  the  saphenous  opening,  and,  turning  forwards, 
poshes  before  it  the  cribriform  fascia,  and  curves  upwards  on  to  the  fal- 
ciform proce%^(jJ||^  fascia  lata  and  lower  portion  of  the  external 
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oblique  tendon,  lying  at  this  point  beneath  the  superficial  fiLsdx  isA 
skin. 

Varieties, — Several  varieties  of  femoral  lieriun  are  cle^ribedW 
systematic  writers.  Thns,  when  the  niptum  is  still  within  tbe  cnjril 
canal  it  is  called  incomplete^  being  complete  when  it  has  passed  \^ 
saphenous  opening.  Another  division  is  founded  upon  the  relatioDB^if 
the  sac  to  the  internal  epigastric  and  obliterated  umbilical  arteries, li« 
common  form,  in  which  the  mouth  of  the  sac  lies  between  these  rasel*, 
being  called  middle  crural  hernia,  and  the  rare  varieties  in  which  it  lb 
to  the  outer  side  of  the  epigastric,  or  to  the  inner  side  of  the  umbjjictl 
Rrtery,  being  callt^d,  respectively,  external  and  infernal  crural  heniii 
LeGendre  has  described  four  rare  varieties,  to  wliich  Birkett  has  %dit^ 
a  fifth:  these  are,  (I)  the  pectineal  crural^  or  hernia  of  Cloquet^to  wbiA 
after  passing  the  femoral  ring,  the  hernia  turns  within  and  heliind  tb« 
femoral  vessels,  resting  on  the  pectineus  muscle;  (2)  tbe  hernia  thmi^ 
Oimhernaf'i^  ligamenf^  or  hernia  of  Laugier,  the  anatomical  pecaliirit» 
of  which  are  sufficiently  expressed  by  its  name;  (3)  tbe  hernia  triihi 
direrticuhnn  fhrough  the  cribriform  fascia^  or  hernia  of  Hesselbaclt, m 
which  the  hernia  protrudes  through  several  openings  in  the  cribrikt 
fascia,  getting  thus  a  lobulated  appearance;  (4)  tbe  heriiia  with  a  Jl><•^ 
ticulum  through  the  superficial  faitcia^  or  hernia  of  Cooper,  irtt 
mutatis  mutandis^  is  similar  to  that  last  mentioned;  and  (o)  the  htm^ 
ediernal  to  the  femoral  veaaels^  or  hernia  of  Partridge. 

Coverings. — The  coverings  of  an  ordinary  complete  femoral  to^ 

are  (1)  skin,  (2)  superficial  fascia,  (3)  cribriform  fascia,  (4)  crural  ^k'J''•l. 
(5)  septum  crnrale,  and  (fi)  sac.  The  septum  crurale  and  adjacent p«^f' 
tion  of  the  crural  sheath  are  commonly  matted  together,  con^titiitin' 
the  /V7,Kem /*n>pna  of  Cooper.  The  coverings  of  an  incomplf'te  km^ 
hernia  are  the  same,  substituting  tbe  falciform  process  of  the  fascia  1*1* 
for  the  cribriform  fascia. 

Relations.— The  femoral  vein  lies  close  to  the  outer  side  ♦^f  ^^^ 
hernia,  and  separated  from  It  merely  by  a  septum  of  the  crumi  s^licnt-* 
the  epi<ja,sfric  artery  is  above  and  to  its  outer  side,  while  tbe  ^*f»*^ 
cord  or  round  ligament  passes  almost  immediately  above  it  on  thcitt"'' 
side.  The  obturator  artery^  when,  as  not  unfrequently  happeuB,  itirw* 
from  the  external  iliac,  common  femoral,  or  epigastric,  instead  of  fri® 
the  internal  iliac  artery  (as  in  the  normal  condition),  usually  deK^fi"* 
on  the  outer  side  of  the  crural  ring  to  reach  the  obturator  foramen. tf' 
occasionally  skirts  along  the  free  border  of  Girabemat'S  ligament*  ^^•»* 
it  would  almost  completely  encircle  the  neck  of  the  hernial  sac.  Ia»«* 
rare  cases  in  which  the  hernia  escapes  externally  to  the  femoral  ^tps«^ 
the  circumflex  ilii  artery  would  lie  to  the  outer  side  of  the  sac- 

Diagnosis. — Femoral  hernia  seldom  attains  a  large  size.  appeariD? 
usually  as  a  firm,  tense,  rounded  tumor,  on  the  inner  side  of  the  f*?aKir* 
vessels,  and  invariably  originating  beloiv  Poupart's  ligament — ibough^* 
frequently  passes  above  that  structure,  as  it  curves  upwards  alter  <^JDe^ 
ging  from  tire  saphenous  opening.  When  of  large  size^  the  appearance* 
are  somewhat  ditferent,  the  tumor  then  being  often  aoft  and  doaghf 
even  though  strangulated.  The  diagnosis  of  crural  from  inguinal  hemi^ 
can  ahvnys  be  made  by  observing  the  relations  of  the  neck  of  the  bcfo"* 
to  Poupart^s  ligament  and  the  spine  of  the  pubes,  as  pointed  out  i* 
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page  TT5.  Obturator  hernia  can  be  distinguished  by  noting  its  deep 
situation  and  the  freedom  of  the  femoral  ring.  Enlarged  lymphatic 
glands  may  be  mistaken  for  crural  hernia,  but  can  usually  be  distin- 
.gui^hed  by  observing  that  there  is  more  than  one  tumor,  and  that  there 
is  no  impulse  on  coughing,  and  by  attention  to  the  history  and  progress 
of  the  case.  As,  however,  a  strangulated  femoral  hernia  may  exist 
behind  an  enlarged  gland,  in  any  case  of  doubt  an  exploratory  incision 
should  be  made.  The  same  course  may  be  necessary  if  symptoms  of 
strangulation  occur  in  a  case  in  which  a  fatty  or  cystic  growth  occupies 
the  region  of  the  femoral  ring.  For  the  diagnosis  of  crural  hernia  from 
psoas  abscess^  see  page  633.  A  dilated  and  varicose  condition  of  the 
aaphena  vein  may  be  distinguished  by  the  absence  of  gurgling  on  reduc- 
tion, and  by  the  return  of  the  tumor  when  the  patient  stands  up,  even 
though  pressure  be  made  at  the  crural  ring. 

Treatment  of  Femoral  Hernia. — The  Palliative  Treatment 

consists  in  the  application  of  a  well-fitting  truss,  which,  in  ordinary 
eases,  should  be  furnished  with  a  small  and  convex  pad,  made  to  press 
just  below  Poupart^s  ligament  and  a  little  to  the  outside  of  the  pubic 
spine,  in  the  line  of  the  crural  canal.  If,  however,  as  is  sometimes  the 
case,  the  whole  crural  arch  be  much  relaxed,  a  large  and  rather  flat  pad 
is  preferable,  in  order  to  press  Poupart's  ligament  against  the  body  of 
the  pubes,  and  thus  approximate  the  walls  of  the  canal.  A  hollow  pad 
or  bag-truss  must  be  employed  if  the  hernia  is  irreducible. 

Radical  Cure. — Mr.  Wood  has  described  an  operation  in  which 
wire  is  used  in  the  same  manner  as  in  his  second  method  of  treating 
inguinal  hernia,  and  by  which  ^Hhat  part  of  the  tendinous  crural  arch 
which  overrides  the  neck  of  the  sac  is  drawn  backwards  and  downwards, 
and  becomes  adherent  to  the  pubic  portion  of  the  fascia  lata."  Cheever, 
of  Boston,  has  recorded  one  case  in  which  this  plan  was  resorted  to 
without  any  permanent  benefit,  but  no  extended  statistics  of  the  opera- 
tion have,  I  believe,  as  yet  been  published. 

Taxis. — In  applying  the  taxis  in  a  case  of  femoral  hernia,  the  thigh 
of  the  affected  side  should  be  strongly  flexed,  rotated  inwards,  and  car- 
ried well  across  the  opposite  limb,  so  as  to  relax  the  crural  arch.  Pres- 
sure is  to  be  made  in  accordance  with  the  direction  of  the  descent  of  the 
hernia,  viz.,  first  downwards,  so  as  to  clear  the  falciform  process,  then 
backwards,  and  finally  upwards  in  the  .line  of  the  crural  canal.  The 
taxis  is  less  likely  to  succeed  in  femoral  than  in  inguinal  hernia,  and 
the  proportion  of  cases  requiring  herniotomy  is  therefore  greater.  More- 
over, there  is  less  time  for  delay,  as  strangulation  in  crural  rupture  is 
commonly  of  the  acute  variety  (see  p.  769). 

Herniotomy. — The  external  incision  may  vary  according  to  the 
fancy  of  the  operator,  some  surgeons  preferring  a  single  longitudinal 
incision,  others  one  which  is  oblique  and  parallel  to  Poupart's  ligament, 

while  still  others  combine  both,  thus,    T***  *T^ ,  or  make   a  slightly 

curved  cut  over  the  pubic  side  of  the  neck  of  the  tumor,  reaching  one 
inch  above  and  one  or  two  below  the  crural  arch.  The  superficial  cover- 
ings having  been  divided,  the  condensed  layer  formed  by  the  septum 
crurale  and  crural  sheath  (fascia  propria)  is  cautiously  opened,  so  as 
expose  without  wounding  the  sac.    The  finger  is  theu  passed  up 
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below  the  fascia  propria,  and  the  nail,  or  th< 
director,  insinuated  under  the  sharp  edges  of  < 
the  falciform  process,  at  their  point  of  juncti 
hernia-knife  being  then  introduced  and  made  to 
for  a  space  not  exceeding  two  lines.  If  reducti< 
any  constricting  fibres  of  the  fjeiscia  propria  ^ 


Incision  for  stranguUted  femoral  hi 

are  to  be  carefully  severed,  when,  if  the  hemi 
sac  must  be  opened,  and  the  stricture  sought 
precautions  described  on  a  previous  page.  It 
relieve  the  strangulation  by  nicking  Gimberr 
outside  of  the  fascia  propria.  In  the  majority 
stricture  is  in  this  structure  itself,  requiring  it  t 
ner  above  described.  The  fascia  propria,  when 
gestcd,  may  be  mistaken  for  the  hernial  sac,  o 
It  has  not,  however,  the  arborescent  arrangen 
ractcrizes  the  former,  and  is  more  rounded  ai 
than  tlie  latter.  The  direction  in  which  the 
whether  the  sac  be  opened  or  not,  is  invarial 
An  outward  incision  might  wound  the  femori 
outwards  the  epigastric  artery,  and  one  direct 
cord,  while  an  inward  incision  would  divide  Gi 
and  therefore  probably  fail  to  relieve  the  coi 
sible  risk,  in  the  incision  upwards  and  inwards 
rator  artery,  in  the  rare  cases  in  which  this  vesi 
of  the  sac  (page  782).  This  danger  may  be  obv 
the  edge  of  the  hernia-kuife,  which  will  then  ; 
while  it  will  still  be  sharp  enough  to  divide 
impede  reduction.  As  already  mentioned,  a 
sufficient.  Should  the  obturator  artery  be  acci 
rhage  from  either  end  must  be  arrested  by  ton 
application  of  a  ligature. 

Herniotomy  by  Gay's  Method. — An  incision  ( 
is  to  be  made  on  the  iniier  side  of  the  tumor, 
and  the  various  tissues  cautiously  divided  unti 
be  introduced  flatwise  between  the  neck  of  the 
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of  the  crural  ring.  The  edge  of  the  knife  is  then  turned  towards  the 
pubes,  when,  by  projecting  the  blade,  the  stricture  is  readily  divided. 
The  small  lateral  incision,  which  is  practised  in  this  mode  of  operating, 
is  highly  commended  by  Sir  William  Fergusson,  who  declares  that  he 
rarely  employs  any  other.  This  distinguished  surgeon,  however,  ap- 
parently completes  the  operation  with  the  ordinary  hernia-knife,  instead 
of  with  the  bistouri  cachie^  as  originally  advised  by  Gay. 

Obturator  Hernia. 

In  this  rare  form  of  hernia,  which  was  first  described  by  Qarengeot, 
the  protrusion  takes  place  through  the  obturator  foramen,  forming  in 
some  cases  a  well-marked  tumor  in  Scarpa's  triangle,  though,  in  other 
instances,  not  even  the  slightest  fulness  of  the  part  has  been  perceptible. 
The  affection  is  commoner  in  women  than  in  men,  and  the  hernial  sao 
(which  is  one  of  gradual  development)  is  always  small,  not  unfrequently 
containing  a  portion  only  of  the  calibre  of  the  bowel.  Obturator  hernia 
is  occasionally  complicated  by  the  coexistence  of  femoral  or  inguinal 
hernia,  and  in  a  case  recorded  by  Hilton,  the  sac  of  an  obturator  hernia 
was  found  on  either  side  of  the  body.  The  position  occupied  by  an 
obturator  hernia  is  in  Scarpa's  triangle,  behind  and  somewhat  to  the 
inner  side  of  the  femoral  vessels,  and  to  the  outer  side  of  the  adductor 
longus  tendon;  the  hernial  tumor  is  covered  by  the  pectineus  muscle. 

Diagnosis. — When  the  protrusion  is  perceptible,  the  case  may  be 
diagnosticated  from  one  of  femoral  rupture  by  observing  the  position  of 
the  tumor  in  relation  to  the  femoral  artery  and  body  of  the  pubes — 
these  structures  lying  behind  the  tumor  in  the  case  of  a  crural,  but 
in  front  of  it  in  the  case  of  an  obturator  hernia.  When  no  swelling  is 
observable,  the  symptoms  of  strangulation  being  at  the  same  time 
present,  the  diagnosis  of  obturator  hernia  may  be  made,  according  to 
Birkett,  by  attending  to  the  following  particulars :  (1)  there  is  often  a 
history  of  colicky  pains  previously  felt  in  the  pelvic  region,  sometimes 
relieved  with  an  accompanying  sensation  of  something  having  slipped 
back  into  the  abdomen  ;  (2)  the  evidences  of  strangulation  may  be  pre- 
ceded by  a  sudden  and  violent  pain  at  the  inner  and  upper  part  of  the 
thigh ;  (3)  cramp  in  the  abdominal  muscles,  rather  than  pain  within  the 
abdomen,  may  be  complained  of,  obviously  due  to  reflected  irritation 
from  the  cutaneous  filaments  of  the  obturator  nerve ;  (4)  pain  in  the 
course  of  the  distribution  of  the  obturator  nerve — a  very  significant 
symptom,  the  value  of  which  was  first  pointed  out  by  Howship — may 
be  induced  or  increased  by  rotating  the  thigh  outwards,  and  thus  putting 
the  obturator  muscles  on  the  stretch;  (5)  pain  may  be  elicited  by  making 
pressure  over  the  external  outlet  of  the  obturator  canal,  comparing  the 
effect  on  either  side  of  the  body;  and  (6)  pain  may  be  elicited  by 
pressing  on  the  pelvic  outlet  of  the  canal  with  the  finger  introduced 
into  the  vagina  or  rectum. 

Treatment. — If  the  hernial  tumor  be  perceptible,  an  attempt  may 
be  made  to  effect  reduction  by  means  of  the  taxis ;  but  if  this  fail,  or  if 
there  be  reason  to  suspect  the  existence  of  strangulated  obturator  hernia^ 
though  no  swelling  can  be  recognized,  an  exploratory  operation  should 
at  once  be  resorted  to.  A  longitudinal  incision  about  three  inches 
in  extent  may  be  made,  beginning  a  little  above  Poupart's  ligament, 
and  passing  downwards  on  the  inner  side  of  the  femoral  vessels.  The 
60 
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pectineus  muscle  being  divided,  and  the  fibres  of  the  obturator  separated 
with  the  director  or  handle  ot  the  knife,  the  sac  of  the  hernia,  if  there 
be  one,  will  be  exposed.  The  taxis  should  now  be  tried  again,  when, 
if  still  unsuccessful,  the  sac  should  be  opened,  and  the  stricture  can- 
4;iously  divided  in  an  upward  direction.  Birkett  has  collected  twentj- 
five  recorded  cases  of  strangulated  obturator  hernia,  in  fourteen  of  which 
the  nature  of  the  affection  was  not  discovered  until  after  the  patient's 
death,  while  in  one  the  symptoms  disappeared  spontaneously  without 
treatment.  Of  the  ten  cases  recognized  during  life  and  submitted  to 
treatment,  four  recovered  and  six  died.  The  taxis  was  employed  in  two 
cases,  with  one  recovery ;  and  herniotomy  in  six  cases,  with  three  re- 
coveries. In  one  case  the  diagnosis  was  not  made  until  after  the  per- 
formance of  gastrotomy  (the  patient  dying),  and  in  another,  in  which 
the  integuments  were  becoming  gangrenous  when  the  case  was  first  seen, 
the  patient  died  the  day  after  the  establishment  of  a  fecal  fistula. 

Pkbineal  Hernia. 

In  this  form  of  rupture,  the  protrusion  occupies  the  perineum,  and  is 
placed,  usually,  between  the  rectum  and  prostate  in  the  male,  and  be- 
tween the  rectum  and  vagina  in  the  female,  but,  occasionally,  on  (me 
or  other  side  of  the  anus.  Perineal  hernia,  which  is  more  common  in 
women  than  in  men,  is  readily  reducible,  and  may  be  kept  within  the 
pelvic  cavity  by  the  use  of  a  pad  and  T  bandage. 

Pudendal  or  Labial  Hernia.    . 

In  this  variety,  the  hernia  occupies  one  of  the  labia  majora,  descending 
between  the  vagina  and  the  ramus  of  the  ischium.  Pudendal  hernia  is 
to  be  diagnosticated  from  inguino-labial  and  from  femoral  rupture,  and 
from  cysts  of  the  labium  and  of  the  canal  of  Nuck^  the  so-called  hydnh 
cele  of  that  part.  From  inguino-lahial  hernia^  it  may  be  distinguished 
by  the  parallelism  of  its  axis  to  that  of  the  vagina,  by  the  non-implicft- 
tion  of  the  inguinal  canal,  by  its  rounded  rather  than  pyriform  shape, 
and  by  its  position  alongside  of  the  ramus  of  the  ischium  instead  of 
over  the  bod}'  of  the  pubes ;  from  femoral  hernia^  by  the  position  of 
the  neck  of  the  hernial  sac  as  regards  the  ramus  of  the  ischium,  this  bone 
lying  externally  in  the  case  of  pudendal,  and  internally  in  the  case  of 
crural  rupture ;  and  from  cystic  growths^  by  their  irreducibilitj,  thdr 
tense  and  resisting  character,  their  gradual  increase  in  size,  and,  in  many 
instances,  the  possibility  of  completely  isolating  them  with  the  fingers. 
The  treatment  consists  in  the  introduction  of  a  suitable  pessary,  or  in 
the  application  of  an  elastic  bandage.  Should  strangulation  occur  and 
herniotomy  be  required,  the  stricture  should  be  divided  in  an  inward 
direction. 

Vaginal  Hernia. 

The  protrusion  occupies  either  the  anterior  or  posterior  wall  of  the 
vagina,  and  may  produce  discomfort  by  compressing  either  the  rectum 
or  urethra.  The  treatment  consists  in  the  use  of  a  suitable  pessary  or 
elastic  bandage,  and  in  the  employment  of  the  catheter,  if  there  is  any 
difficulty  in  evacuating  the  contents  of  the  bladder. 
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IscniATIC  OR  SCIATTO  HCRNIA. 

The  hernia  protrudes  through  the  sciatic  notch,  ustifilly  below  but  some- 
above  the  pyriformis  miiscle,  and  projects  beneath  the  glutens 
AILS,     The  treatment  consists  in  the  api>licatioii  of  a  pacl  and  elas- 
bandage;  should  herniotomy  he  required,  the  stricture  should  be 
Irided.  as  recommended  by  Sir  Astley  Cooper,  in  a  forward  direction. 


CHAPTER   XLII. 


DISEASES  OP  INTESTINAL  CAJNAL. 


Intestinal  Obbteuction. 

Obstruction  to  the  passage  of  fecal  matter  along  the  intestinal  caoal 

%my  he  due  to  various  causes,  some  of  which  produce  acute  symptoms 

nd  often  terminate  life  in  tlie  course  of  a  few  days,  while  others  act  com- 

irativel^-  slowly — the  obstruction  in  these  cases  not  u n frequently  yield- 

spoutaneously,  and  even  when  proving  fatal,  not  doing  so  for  a  con- 

Me  period ;    hence  the  customary  division  of  cases  of  intestinal 

uction  into  two  classes,  the  acute  and  chronic^  a  division  which  is 

snient  for  purposes  of  study,  and  will  therefore  be  retained,  though 

dice  cases  will  often  be  met  with  which   are  on  the  border  line 

Bn  the  two  varieties,  the  acute  forms  of  obstruction  sometimes,  as 

unmarked  by  Pollock,  subsiding  into  tlie  chronic,  while,  on  the  other 

Eld,  the  chronic  cases  may  at  any  moment  become  acute. 


Acute  Intestinal  Obstruction. — 

f be  most  frequent  causes  of  this  form  of 

ruction  are  (1)  congenital  vmlforma- 

(2)  the  impaction  of  foreign  bodies^ 

acSf  etc.;  (3)  invagination  or  intus- 

lion — the  upper  segment  of  bowel 

sooly  slipping  within  the  grasp  of 

f1ciw«r,  like   the  finger  of  a   glove 

It  is  taken  from  the  hand — though 

ca^ionally  the   lower   segment    is    in- 

'^igtnaled  into  the   upper,  constituting 

retrograde  intuttsititcepfton ;  (4)  twinting 

oClbe  bowel  uim>u  iiself^—mlvulus — com- 

lly  couuecled  wilh  abnormal  elonga- 

of   the   mesenteric    attachment    of 

lilected  gut ;  and  (5)  internal  sfran- 

libn,  due  to   the   binding   down   of 

el  by  a  diverticulum,  or  by  a  band 

ted  lymph,  to  the  protrusion  of 

through  an  aperture  in  the  mesen- 

r  or  omentum,  etc.  Symptoms  of  acute 

luay  also  occur  in  the  course 

forg  affect  ions  of  the  abdo- 

s  peritonitis  or  typhlitis,  or 

iB.  i  mentioned)  in  cases  of  chronic 


Fig.  433. 


taltraal  ttmnfalatl^ii  b^  «  div«rtl««lft« 
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obstruction,  especially  from  cancerous  disease  of  the  bowel.  Spasm, 
without  organic  change,  is  considered  by  some  authors  to  be  cmpable  of 
producing  acute  obstruction;  but  though  the  possibility  of  such  aneTent 
may  not  be  denied,  its  occurrence  must  be  extremely  rare.* 

Symptoms  of  Acute  Obstruction. — These  are  usually  well  marked ;  the 
patient  commonly  experiences  intense  paiVi,  often  referred  to  a  particoltr 
spot,  accompanied  with  great  vital  depression,  and  occasionally  absolate 
syncope.  Vomiting,  at  first  of  the  gastric,  and  subsequently  of  the  intes- 
tinal contents,  and  complete  constipation,  quickly  supervene,  the  abdomen 
at  the  same  time  becoming  tender,  swollen,SLnd  tympanitic,  and  the  inter- 
ference with  normal  peristalsis  causing  the  bowels  to  roll  over  each  other 
with  loud  borborygmus  and  gurgling  ;  the  motions  of  the  intestine,  if  the 
abdominal  parietes  be  thin,  may  be  felt  or  even  seen  externally,  and  may 
sometimes  be  observed  to  cease  suddenly  at  some  particular  point  which 
corresponds  to  the  seat  of  obstruction.  Unless  relief  be  speedily  obtained, 
death  ensues — either  from  simple  exhaustion,  or  more  commonly  from 
peritonitis,  gangrene,  or  both — the  duration  of  the  case  rarely  exceeding 
a  week  or  ten  days ;  in  cases  of  intussusception,  the  invaginated  portion 
of  gut  is  occasionally  separated  by  sloughing,  and  discharged  per  anum, 
the  continuity  of  the  bowel  being  maintained  by  previously  formed  adhe- 
sions, and  spontaneous  recovery  thus  following. 

Chronic  Obstruction. — The  most  common  causes  of  this  variety  of 
obstruction  are  (I)  fecal  accumulations;  (2)  stricture  of  the  bowelj  often 
of  a  malignant  character  ;  (3)  inflammatory  changes  in  the  bowelj  resolt- 
ingfrom  injury;  (4)  chronic  peritonitis  {ofiexitu\)erQ\3lo\is),OT  abdominal 
abscesses;  and  (5)  abdominal  tumors  of  various  kinds,  which  may  com- 
press and  thus  obstruct  the  adjacent  portions  of  intestine. 

Symptoms — In  the  case  of  chronic  obstruction,  constipation  is  the 
most  prominent  symptom ;  there  is  seldom  any  acute  pain,  and  compan- 
tively  slight  constitutional  disturbance,  while  the  vomiting  is  not  constant 
and  docs  not  assume  a  stcrcoraceous  character  until  much  later  than  in 
cases  of  the  acute  variety.  Abdominal  distension,  though  ultimately  weD 
marked,  is  slowlj'  developed,  and  life  may  be  prolonged  for  six  weeks  or 
more,  recovery  even  being  sometimes  obtained  after  the  persistence  of 
complete  obstruction  for  this  period  of  time. 

Statistics  of  Intestinal  Obstruction.— The  statistics  of  intestinal 
obstruction  were  particularly  investigated  by  the  late  Dr.  W.*  Brinton, 
who  found,  from  an  analysis  of  12,000  post-mortem  examinations  taken 
promiscuously,that,  excluding  hernia,  intestinal  obstruction  caused  death 
in  one  out  of  280  cases.  Of  the  fatal  cases  of  obstructed  bowel,  about 
43  per  cent,  were  due  to  the  existence  of  intussusception;  31^  per  cent,  to 
internal  strangulation  (by  bands,  etc.)  ;  17^  per  cent,  to  strictures,  or  to 
tumors  implicating  the  intestinal  wall;  and  8  per  cent,  to  twisting  of  the 
gut  upon  itself. 

The  locality  of  the  lesion  was  (in  the  case  of  intussusception)  the 
junction  of  ilium  and  caecum  in  56  per  cent.,  the  ilium  alone  in  28  per 
cent.,  the  jejunum  in  4  per  cent.,  and  the  colon  in  12  per  cent,  of  the 
whole  number  of  instances.  In  obstruction  from  internal  strangulation 
(by  bands,  etc.),  the  part  affected  was  the  small  intestine  in  95  per  cent 
of  all  cases;  while,  on  the  other  hand,  strictures  and  twistinga  involved 

'  Strangulated  hernia^  ^>inch  is  perhaps  the  most  frequent  cause  of  acute  intesti- 
nal obstruction,  is  treated  of  in  Chap.  XL.,  and  is  therefore  omitted  here. 
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the  large  intestine  in  88  per  cent,  of  all  cases.  The  sexes  are  almost 
equally  liable  to  most  of  the  causes  of  intestinal  obstruction,  but  im- 
pacted gall-stones  are  four  times  as  common  in  women  as  in  men. 

Diagnosis. — It  is  of  the  utmost  importance,  in  undertaking  the 
treatment  of  a  case  of  intestinal  obstruction,  to  ascertain  (1)  whether 
it  belongs  to  the  acute  or  to  the  chronic  variety,  and  (2)  to  what  cause 
the  obstruction  is  due.  From  Dr.  Brinton's  statistics,  quoted  above,  it 
will  be  seen  that  of  acute  (fatal)  cases  rather  more  than  half  (43  to  39^) 
are  due  to  intussusception,  while  of  the  remainder,  about  four-fifths  are 
due  to  internal  strangulation ;  and  as  the  treatment  of  these  conditions 
is  not  the  same,  their  diagnosis  becomes  a  matter  of  great  interest. 

Intu8susceptio7i  is  by  far  the  most  frequent  cause  of  obstruction  met 
with  among  infants  and  young  children,  and  is  sometimes  traceable  to 
the  disturbance  created  by  polypi  of  the  bowel,  by  intestinal  worms, 
or  even  by  masses  of  undigested  food ;  it  is  especially  characterized  by  a 
constant  desire  to  go  to  stool,  and  by  the  discharge  from  the  rectum  of 
mucus,  with  liquid  or  coagulated  blood.  The  perpetual  desire  to  defecate 
is  considered  by  Pollock  almost  pathognomonic  of  invagination.  Ster- 
coraceous  vomiting  is  not  so  uniformly  present  in  this,  as  in  other  varie- 
ties of  acute  obstruction.  In  many  cases,  if  the  abdominal  wall  be  thin, 
an  elongated  tumor,  the  shape  of  which  has  been  compared  to  that  of 
a  sausage,  may  be  distinctly  felt  by  palpation,  usually  at  the  left  side, 
and,  in  children  at  least,  the  invaginated  gut  may  often  be  felt  by  the 
introduction  of  the  finger  into  the  rectum. 

Internal  Strangulation  is  most  common  in  the  periods  of  adolescence 
and  early  adult  or  middle  life.  Its  most  characteristic  symptom  is  the 
occurrence  of  intense  prostration  or  syncope. 

Twisting  of  the  Bowel  is  usually  an  affection  of  advanced  life,  and 
commonly  involves  the  sigmoid  flexure  of  the  colon,  its  next  most  fre- 
quent seat  being  in  the  neighborhood  of  the  ileo-caecal  valve.  True 
knotting  of  the  bowel  has  been  observed  in  two  cases,  one  recorded  by 
Parker,  and  one  by  M.  W.  Taylor.  In  obstruction  from  twisting,  the 
abdomen  is,  according  to  Erichsen,  unevenly  distended,  one  side  being 
flattened  while  the  other  is  tympanitic. 

Strictures  or  Tumors  (causing  chronic  obstruction)  affect  the  lower 
bowel  much  more  commonly  than  the  upper,  and  the  diagnosis  can 
usually  be  made  by  inquiring  into  the  history  oC  the  case,  and  by  an 
examination  per  anum.  The  history  of  the  case  will  likewise  serve  for 
the  purpose  of  diagnosis,  should  acute  symptoms  suddenly  supervene 
under  these  circumstances. 

In  order  to  determine  what  part  of  the  intestinal  canal  is  the  seat  of 
obstruction^  it  is  to  be  borne  in  mind  that  when  the  symptoms  are  acute^ 
the  lesion  (unless  the  case  be  one  of  twisting  of  the  gut)  is  usually 
situated  in  the  upper  bowel^  while  chronic  obstruction  commonly  involves 
the  large  intestine.  Obstruction  below  the  descending  colon  can  gene- 
rally be  recognized  by  careful  exploration  of  the  rectum.  The  period  at 
which  stercoraceous  vomiting  occurs  is  earlier  in  proportion  to  the  greater 
proximity  of  the  seat  of  obstruction  to  the  pylorus ;  moreover,  the 
higher  the  point  at  which  peristalsis  is  arrested,  the  less,  as  a  rule 
(according  to  Hilton,  Bird,  and  Barlow),  is  the  amount  of  urine  secreted. 
Finally,  careful  palpation  of  the  abdomen  may,  if  the  parietes  be  thin, 
serve  to  point  out  more  or  less  exactly  the  point  at  which  the  bowel  is 
obstructed. 
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Treatment  of  Intestinal  Obstruction,  ' 

CertRin  itidioalioas  are  common  to  all  cases  of  intestinal  obstractm* 
Bearing  in  niintl  that  the  most  desperate  cases  sometimes  terrainalt  in 
spontaneous  recovery,  the  surgeon  should  in  the  first  plaee  endeavor  to 
ohtnaie  the  tendenct/  lo  death  by  relieving  pain,  diminishing  per 
action,  preventing  diBtension,  and  maintaining  the  patient's  si 
The  first  and  second  objects  are  best  accomplished  by  the  free  adukiai*- 
tration  o^ opium  (which  Brinton  says  maybe  sometimes  adrantagoouilj 
combined  with  belladonna),  and  preferably  in  the  solid  form.    Frwa 
half  a  grain  to  a  grain  of  the  Extractum  opii  of  the  TJ.  S,  Pharmacofxiitf 
may  be  given  exety  three  or  four  hours,  or  at  such  intervals  as  msyle 
thought  pro  pen   The  third  and  fourth  objects  are  to  be  accomplishciiby 
the  administration  of  concentrated  food  in  small  quantities  and  at  fsi- 
quent  intervals.     It  is  obviously  desirable  that,  in  order  to  prevent  dii- 
tension^  the  hulk  of  food,  and  especially  of  liquid,  introdaced  into  the 
stomach,  should  be  as  small  as  possible,  and  for  the  same  reason  tk 
exhibition  of  purr/aliDes  by  the  mouth  should  be  strictly  interdicttd. 
Large  and  repeated  enemata  of  warm  water,  or,  which  Head  prefcrt, 
warm  oil,  administered  through  a  long  tube,  are,  on  the  other  hand,of  Ui« 
greatest  value,  serving  in  different  cases  to  effect  disintegration  of  fecal 
accumulations,  to  alter  the  position  of  the  bowel  and  thus  cause  the  di*^ 
appearance  of  a  twist,  or  even  possibly  to  relieve  intussusception  hj 
pushing  up  the  invaginatcd  gut :  the  last-mentioned  result  could,  bow* 
ever,  only  be  attained  in  very  recent  cases,  on  acx:onnt  of  the  rapid  for- 
mation of  adhesions  between  the  two  portions  of  intestine  which  arc 
involved-     Inflation  of  the  large  intestine  with  air^  introduced  throQgti 
the  rectum  by  means  of  a  long  tube  and  stomach-pump,  has  occasioa*ilt 
proved  successful  in  relieving  the  obstruction  when  all  other  measure* 
have  failed,  and  should  certainly,  I  think,  be  resorted  to  in  such  ci9«a. 
The  administration  of  caJomel^  in  combination  with  opium,  might  be 
proper  in  case  peritonitis  should  be  developed  at  an  early  period;  bol 
under  other  circumstances  should  be  avoided,  as  tending  by  its  catUartic 
action  to  increase  the  distension  of  the  bowel. 

The  special  treatment  of  congenital  malformations  of  the  antti  or 
rectum,  of  stricture  or  tumor  involving  the  large  intestine,  and  of  ab- 
dominal abscess  or  tumor,  compressing,  though  not  directly  implicating 
the  bowel — au}^  of  which  conditions  may  lead  to  intestinal  obstractioa— 
will  be  considered  in  future  pages.  But,  supposing  that  the  case  ii  ot« 
of  acute  obstruction,  resulting  from  either  intussusception,  iatenial 
strangulation,  twisting,  stricture  of  the  small  intestine,  or  the  imp•^ 
tion  of  a  foreign  body,  and  that  the  course  of  treatment  which  has 
been  recommended  has  been  tried  and  failed,  what  is  to  be  done  ?  There 
is  no  time  for  delay,  for  these  cases  as  a  rule  soon  terminate  fatally, 
and  if  any  operation  is  to  be  done,  it  should  not  be  postponed  until  the 
patient  is  at  the  point  of  death. 

Gastrotomy,  or,  to  speak  more  accurately,  Laparotomy^  the  laying 

*  it  is  perhaps  scarcely  necessary  to  say  that  in  ttery  case  of  Intestinal  ot«t^l^ 
tiout  ihe  surgeon  should  make  a  careful  ezaminalion  of  all  the  localities  in  whieh 
liernia  it*  apt  to  occur, 

*  It  would  be  hetter,  I  think,  to  reserve  the  terra  ^^  t:  of 
opening  i\\^  stomneh  to  remove  a  foreign  body  (p.  37 J  ^a 
ot abdominal  scttinji.  in  general,  by  the  word  laparotomy  ^»rom  \&VA^y  ilic  wnpftfi 
of  the  body  below  the  ribs). 
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of  the  abdomiDal  ca%'ity  in  order  to  search  for  and  if  possible 

»Te  tbe  soarce  of  obstruottoa,  has  been  resorted  to  in  the^e  co^es, 

i  ia,  I  tblnkf  justifiable  under  certain  circumstanoes.    If,  however,  tbe 

\  be  one  of  intuss^usception  (and  this  is,  as  has  been  seeUi  tbe  cause 

^obstruction  in  the  majority  of  acute  cases),  the  surgeon  will,  in  my 

lgiD«nt,  best  eoii8ult  tbe  interests  of  his  patient  by  declining  operative 

erfercnce.    My  reasons  for  this  opinion  are,  that  (1)  the  tender  age  of 

taf  the  subjects  of  invagination  renders  them  peculiarly  ill  adapted 

3rt  so  grave  an  operation ;  (2)  the  operation,  which  is  always  one 

very  serious  nature,  is  particularly  so  in  these  cases,  on  account 

[tb«  almost  constant  existence  of  peritonitis  as  a  complication ;  (3) 

'    alftttllpt  to  dislodge  the  invaginatcd  bowel  h  very  apt  to  fail,  from 

fence  of  adhesions;  and  (4)  there  is  a  fair  probability  of  spon- 

recovery  after  sloughing  of  the  invaginatcd  gut.     The  latter 

kmay  be  illustrated  by  the  following  statistics:    Of  twenty-four 

iqaoted  by  Pollock,  from  Hinton,  of  B!aina,  thirteen  terminated 

■  without  any  relief  having  been  obtained,  while  in  the  other  eleven 

iflvagiiiateil  pieces  of  intestine  sloughed,  and  were  evacuated  per 

■m  ;  in  two  of  these  death  quickly  followed,  but  in  tlic  other  nine  the 

^eflt4  made  complete  recoveries.     Haven,  of  Boston,  has  collected 

-,  in  twelve  of  whi<*.h  sloughing  of  the  invaginated  portion 

iwo  deaths  and  ten  recoveries;  while  J,  Lewis  Smith,  of 

has  collected  fifty  cases,  of  wbich  seven  recovered  in  the 

Her.    The  most  elaborate  statistics  of  intussusception  with 

I J  atn  acquainted  are  those  of  Dochaussoy,  who  has  collected  one 

|fed  and  thirty-five  cases,  with  twenty-nine   recoveries  and  one 

and  six  deaths.     It  is  but  right  to  add  that  gastrotomy  has 

lonally  proved  successful   in   these   cases,  as   in    three   instances 

ilioned  by  Haven,  and  in  two  out  of  five  referred  to  by  Adelmann. 

la  cases  of  acute  obstruction  due  to  causes  other  than  infusnuHcepUon^ 

can  be  no  doubt,  I  think,  that  gastrotomy  is  justifiable,  should 

lier  measures  fail  to  give  relief  in  the  course  of  two  or  at  most  three 

ra*     There  is,  under  such  circumstances,  no  reasonable  prospect  of 

tieoiis  recovery,  and  tbe  only  hope  of  cure  in  a  case  of  persistent 

il  strangulation,  which,  next  to  invagination,  is  by  far  the  most 

:>n  lesion  found  in  cases  of  acute  obstruction,  is  in  the  employment 

rative  measures  before  the  occurrence  of  general  ]>eritonitis  or  gan- 

11*.     Even  in  these  eases,  however,  it  may  be  well,  before  resorting 

lii€  knife,  to  try,  as  advised  by  Brinton,  the  effect  of  one  or  more 

» eaemola. 


iGoMtroiamif  cr  Laparotomy  is  thus   performed:     The  patient,  tho- 

ighly  etberl^ted,  h   placed  in  the  recumbent   posture,  his   buttocks 

brought  to  tlie  foot  of  the  operating  table,  and  the  contents  of 

Ider  eir'&euated  by  catheterization ;  the  temperature  of  the  room 

be  previously  raised  to  at  least  70"^  Fahr.     The  surgeon  may  cut 

directly  upon  the  seat  of  obstruction,  If  the  point  at  which  this 

»ts  has  been  accurately  determined,  but  should,  under  other  circum- 

ioce4,  make  bis  tJiciaion  strictly  in  the  median  line,  the  wound  ex- 

Itag  from  an  inch  below  the  umbilicus,  longitudinally  downwards 

about  four  inches.     The  dissection  is  caution slj'  carried  down  to 

\  p«rttODeum,  in  which  membrane  a  small  opening  is  then  made,  and 

aa  much  as  may  be  necessary  with  a  probe-pointed  bistoury 

ioced  upon  the  finger  as  a  director.     Search  is  next  to  be  made  for 

.  of  obstruction,  by  carefully  tracing  downwards  that  portion  of 
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the  bowel  which  is  found  distended.  The  source  of  strangalation  having; 
been  discovered,  the  constriction  is  to  be  relieved,  by  the  division  or 
separation  of  bands  or  organized  adhesions,  or  by  withdrawing  the 
strangulated  gut  from  any  pocket  or  fissure  in  which  it  may  have  been 
caught.  If  it  should  be  found  that  the  case  is  one  of  volvulus^  the 
bowel  may  be  carefully  untwisted  and  replaced  in  its  normal  position. 
If  the  obstruction  be  due  to  the  impaction  of  a  foreign  body  or  a  gall- 
stone, the  gut  may  be  opened  and  the  offending  substance  removed, 
the  case  being  subsequently  treated  as  one  of  wounded  intestine  (see 
page  370).  If  a  stricture  of  the  intestine  be  found  (very  rare  except 
in  the  lower  bowel,  when  a  different  operation  would  be  indicated),  the 
best  that  can  be  done  is  to  lay  open  the  gut  above  the  stricture,  and 
attach  the  margins  of  the  aperture  thus  made  to  the  edges  of  the  ex- 
ternal wound,  in  hope  that  the  patient  may  recover  with  a  fecal  fistoli. 
The  same  course  should  be  pursued  if  the  case  be  found  to  be  one  of 
intussusception,  and  if  the  firmness  of  the  adhesions  should  prevent  the 
relief  of  the  invagination. 

Unless  it  be  designed  to  attempt  the  establishment  of  a  fecal  fistnla, 
the  external  wound  should  be  immc<liately  closed,  upon  the  completion 
of  the  operation  ;  the  after-treatment  consists  in  the  adoption  of  means 
to  combat  the  peritonitis  which  may  l>e  expected  to  arise. 

The  statistics  of  gastrotomy  for  intestinal  obstruction  have  been  in- 
vestigated by  Adclmann,  who  finds  that  thirty-three  cases  gave  fifteen 
recoveries  and  eighteen  deaths. 

Operation  for  c»m«.   Beeorend.   'dm. 

Volvulus 4  3  S 

Stnin^iilation  continuing  after  reduction  of  hernia     .7  5  3 

Invagiuation 5  3  8 

Fon»ign  bodies 3  3  1 

Prolapsus  of  small  intestine  through  rupture  of 

rectum ..3  0  2 

Strangulation  by  bands 8  3  6 

Tumors  and  hypertrophy 4  3  2 

Aggregate        .        .        .        .        .83  15  18 

Enterotomy  for  Acute  Obstruotion. — The  operation  which  has 
just  been  described,  is  that  which  I  would  recommend  in  cases  of  acute 
intestinal  obstruction  in  which  interference  is  deemed  necessary.  Other 
surgeons,  however,  prefer  a  resort  to  Enterotomy,  making  an  incision  in 
the  right  iliac  region,  and  opening  the  first  coil  of  intestine  which  presents 
itself,  so  as  to  establish  a  fecal  fistula.  This  operation  would  doubtless 
involve  less  interference  with  the  peritoneal  cavity  than  laparotomy,  but 
could  not  be  expected  to  aflTord  permanent  relief  in  cases  of  internal 
strangulation,  while  in  cases  of  intussusception,  no  operation  should  in 
m}'  judgment  be  performed,  for  the  reasons  already  mentioned. 

Puncture  of  the  Boxcel  with  a  delicate  trocar  is  recommended  by  Prof. 
Gross,  as  a  means  of  affording  relief  by  allowing  the  escape  of  gas  from 
the  distended  bowel. 

Operations  for  Chronic  Obstruotion;  Colotomy. — ^In  most 
instances,  the  cause  of  the  obstruction  in  chronic  cases  can  be  detected 
by  careful  rectal  exploration,  when  ver}-  simple  treatment  will  often  suf- 
fice to  give  relief;  thus,  if  an  accumulation  of  hardened  and  impacted 
feces  be  found  in  the  lower  bowel,  repeated  enemata  must  be  employed, 
so  as  to  soften  and  disintegrate  the  mass,  removal  being,  if  neoeaaafji 
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aided  by  the  use  of  the  finger,  or,  which  is  certainly  more  agreeable  to 
the  operator,  a  lithotomy  scoop,  or  the  handle  of  a  teaspoon.  In  cases 
of  obstruction  dependent  on  uterine  or  ovarian  disease,  the  surgeon 
should  address  his  treatment  to  the  organs  primarily  implicated.  The 
cases  of  chronic  obstruction  demanding  operative  relief  are  chiefly  those 
dependent  on  stricture  of  the  rectum,  whether  malignant  or  otherwise, 
and  the  operation  employed  in  these  cases  consists  in  the  establishment 
of  an  artificial  anus  by  opening  the  colon  (colotomij),  the  part  of  the  gut 
usually  selected  for  this  procedure  being  the  sigmoid  fiexure.  The  ope- 
ration of  colotomy  may  also  be  occasionally  required  in  certain  cases  of 
malformation  of  the  lower  bowel,  of  ulceration  or  cancerous  disease  of 
the  rectum  (even  if  unattended  by  obstruction),  and  of  recto-vaginal  or 
recto-vesical  fistula.  Colotomy  may  be  performed  by  opening  the  sigmoid 
flexure  in  the  left  iliac  region  (as  originally  suggested  by  Littre,  in 
ItlO);  the  csscum  in  the  rigJU  iliac  region  (Pillore,  1776);  the  sigmoid 
flexure  in  the  left  lumbar  region  (Callisen,  1796);  the  transverse  colon 
in  the  umbilical  region  (Fine,  1797);  or,  finally,  the  csecum  in  the  right 
lumbar  region. 

Callisen^ s  or  Amussat^s  Operation, — The  operation  which  is  generally 
resorted  to  in  the  present  day,  and  which  is  certftnly  the  best  in  cases 
of  chronic  obstruction  from  stricture,  etc.,  was  suggested  by  Callisen 
and  subsequently  improved  by  Amussat,  and  consists  in  opening  the 
colon  in  the  left  lumbar  region — Left  Lumbar  Colotomy;  the  following 
directions  for  its  performance  are  given  by  Allingham,  and  are  founded 
upon  the  experience  derived  from  more  than  fifty  dissections,  and  from 
a  large  number  of  operations  performed  by  that  surgeon.  Anaesthesia 
having  been  induced,  the  patient  is  fixed  in  the  prone  position  with  a 
slight  inclination  towards  the  right  side,  a  hard  pillow  being  placed 
under  the  left  side  so  as  to  render  the  loin  tense  and  prominent.  To 
determine  the  exact  position  of  the  colon,  a  point  on  the  crest  of  the 
ilium,  midway  between  the  anterior  superior  and  posterior  superior 
spinous  processes,  is  marked  with  iodine  paint,  the  colon  in  the  normal 
condition  being  always  situated 

half  an  inch  behind  the  point  thus  Fig.  434. 

marked.  The  surgeon  then,  stand- 
ing in  front  of  the  patient,  makes 
an  incision  of  at  least  four  inches, 
midwa}''  between  the  last  rib  and 
the  crest  of  the  ilium,  the  centre 
of  the  wound  corresponding  ex- 
actly with  the  point  which  ha? 
been  marked.  The  wound  may 
be  transverse,  as  recommended 
by  Amussat,  or  oblique,  down- 
wards and  forwards  in  the  course 
of    the    ribs,    as    preferred    by 

Bryant.      The  various  tissues  are      incision  in  lefl  lumbar  region,  in  Amussat'*  operation. 

carefully  divided  to  the  full  extent  • 

of  the  external  wound,  until  the  lumbar  fascia  and  edge  of  the  quad  rat  us 
lumborum  muscle  have  been  reached;  the  former  being  cut  through,  the 
colon  immediately  presents  itself,  and  may  commonly  be  recognized, 
even  if  undistendcd,  by  the  appearance  of  one  of  its  longitudinal  bands. 
The  operation  is  completed  by  introducing  with  a  curved  needle  strong 
silken  sutures,  by  means  of  which  the  gut  is  drawn  to  the  surfaoe,  whtl| 
it  is  incised  in  the  direction  of  its  long  axis,  to  the  extent  of  al 
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an  inch ;  the  margins  of  the  intestinal  aperture  are  then  stitched  to  the 
edges  of  the  external  wound,  the  sutures  being  retained  until  they  begin 
to  cut  their  way  through  by  ulceration. 

The  great  advantage  of  this  operation  over  Littre's,  is  in  the  fact  that 
the  abdominal  cavity  is  not  opened,  the  colon  being  approached  on  that 
side  which  is  uncovered  by  peritoneum ;  the  operation  is  comparativelj 
easy  when  the  bowel  is  distended  with  feces,  but  under  opposite  circum- 
stances (as  when  performed  for  stricture  without  obstruction)  may  be 
attended  with  considerable  difficulty;  it  is  a  good  plan  in  such  a  case  to 
administer  a  full  injection  before  beginning  the  operation,  so  as,  if  pos- 
sible, to  render  the  position  of  the  colon  more  apparent.  Some  inconve- 
nience is  usually  at  first  experienced  from  prolapse  of  the  bowel  through 
the  artificial  anus,  but,  as  the  tissues  contract,  the  tendency  to  protru- 
sion diminishes,  and  it  may  be  ultimately  necessary  to  adopt  means  to 
prevent  the  orifice  from  closing.  To  avoid  the  escape  of  fecal  matter  at 
inconvenient  times,  the  patient  should  wear  an  obturator  of  ivory  or 
other  suitable  material,  attached  to  a  gutta-percha  plate,  and  held  in  posi- 
tion with  a  truss  or  bandage. 

If  the  disease  for  which  the  operation  is  performed  be  situated  above 
the  sigmoid  flexure,  the  caecum  should  be  opened  in  the  right  lumbar 
region  by  a  similar  procedure  to  that  which  has  been  described. 

Litfre^s  Operation  is  a  more  simple  procedure  than  Amussat's,  parti- 
cularl}"^  in  children.  It  consists  in  making  an  incision  from  two  to  three 
inches  in  length,  parallel  to  and  a  little  above  the  line  of  Ponpart'S 
ligament,  and  midway  between  the  anterior  superior  spinous  process  of 
the  ilium  and  the  spine  of  the  pubes.  The  various  tissues,  including 
the  peritoneum,  are  cautiously  divided  upon  a  grooved  director,  when 
the  colon  is  drawn  forwards  and  opened  as  in  Amussat's  method.  This 
operation  is  usually  performed  on  the  left  side,  opening  the  sigimi 
flexure^  but  may  also  be  practised  on  the  right  side,  opening  the  cmcun. 

With  regard  to  the  statistics  of  these  operations,  it  may  be  mentioned 
that  Mr.  Hawkins,^  from  an  analysis  of  all  the  cases  which  he  was  able 
to  collect  up  to  the  end  of  1 85 1,  came  to  the  conclusion  that  the  propo^ 
tion  of  recoveries  after  Amussat^s  operation  was  decidedly  greater  than 
after  Littre's.  Mr.  Hawkins's  tables  contain  17  cases  in  which  the  peri- 
toneum was  opened,  with  7  recoveries  and  10  deaths,  and  31  in  which 
the  peritoneum  was  not  opened,  with  17  recoveries  and  14  deaths.  Mr. 
Curling's  experience  in  lumbar  colotomy  is  perhaps  as  large  as  that  of 
an}'^  other  living  surgeon ;  of  16  cases  reported  by  himself  and  his  col- 
leagues,' 10  were  successful,  while  6  terminated  fatally — ^though  in  some 
of  these  great  relief  was  temporarily  afforded.  Mr.  AUingham's*  expe- 
rience has  been  equally  satisfactory;  of  10  terminated  cases  reported  by 
this  surgeon,  G  are  fairly  regarded  as  successful,  great  relief  was  afforded 
in  3  more,  and  death  resulted  from  the  operation  in  only  1  instance. 

When  colotomy  is  performed  for  malignant  disease  of  the  rectum, 
permanent  recovery  cannot,  of  course,  be  anticipated,  but  even  as  a 
means  of  affording  temporary  comfort,  the  operation  should,  in  my 
judgment,  be  unhesitatingly  resorted  to  in  suitable  cases.  I  would 
advise  its  performance  (provided  there  were  no  special  contra-indica- 
tions)  in  any  case  of  ciironic  obstruction  from  disease  of  the  lower 

'  Med. -Chirurg.  Trans.,  vol.  xxxv. 
«  Lond.  Hosp.  Reports,  vols.  ii.  and  iv. 
•  St.  Thomas's  IIosp.  Reports,  X.  S.,  vol.  I. 
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1>oweU  in  which  no  benefit  had  resulted  from  a  fair  trial  of  judicious 
ii  treatment. 

Malformations  op  the  Anus  and  Rkctum, 

The  surgeon  is  not  unfreqiiently  called  upon  to  attempt  the  relief  of 
enitsl  malformations  of  the  lower  bowel,  which,  unless  remedied  by 
ersUon,  wiU  inevitably  lead  to  fatal  Intestinal  obstruction. 

PPartial  Occlusion  of  the  Anus. — In  this  condition  the  anus, 
>ngh  not  entirely  occluded,  yet  presents  so  minute  an  orifice  as  not 
to  permit  the  free  escai3e  of  feces.     The  diagnosis  of  this  from  the  more 
ions  conditions  which  will  be  presently  described,  can  l>e  made  by 
'il  inspection,  which  will  reveal  a  passage  admitting  the  introduc- 
of  a  probe.     The  treatment  consists  in  enlarging  the  orifice  by 
ting  radiating  incisions  with  a  probe-poiuted  knife,  dilatation  being 
luently  maintained  by  the  occasional  use  of  a  bougie. 

'Complete  Occlusion  of  the  Anus. — In  this  variety  of  malforma- 
tion the  anus  is  closed  by  a  membrane  of  greater  or  less  thickness, 
P>ugh  which  the  meconium  may  be  seen,  and  which  bulges  when  the 
d  slniggles  or  cries.  The  treatment  consists  in  making  a  crucial 
saon,  excising  the  flaps  thus  formed,  and  bringing  the  skin  and  mu- 
1  membrane  together  with  fine  stitches — a  bougie  being  passed  from 
B  to  time  to  maintain  the  opening  in  a  patulous  condition. 

Imperfbrate  Anus, — Here  the  anus  is  completely  absent,  its  normal 

>ii  being  occupied  by  a  dense  fibro-cellular  mass,  from  a  quarter  of 

V  to  an  inch  in  thickness,  behind  which  the  rectum  terminates  in 

pouch.    The  treatnient  consists  in  making  an  incision  of  about 


ImporfomU  ftiiu«. 


inch  in  length,  forwards  from  the  coccyx,  in  the  direction  of  the 

lie  of  the  perineum.     The  wound  is  then  cautiously  deepened,  in 

median  line,  following  the  curve  of  the  sacrum  until  the  gut  is 

lied|  when  a  free  opening  is  to  be  made,  and  the  meconium  evacu- 
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ated.  The  macous  liniDg  of  the  rectum  is  then  to  be  drawn  downwards 
(if  possible)  to  the  external  wound,  and  attached  to  the  skin  with  sntarei. 
The  use  of  bougies  is  subsequently  required  to  maintain  dilatation. 

Ooolusion  of  the  Reotum. — The  anus  is  well  formed,  and  the 
nature  of  the  case  is,  therefore,  probabl}'  not  suspected  until  after  the 
development  of  symptoms  of  intestinal  obstruction,  when  the  diagnosis 
may  be  readily  made  by  the  introduction  of  the  finger  or  a  probe, 
the  instrument  coming  in  contact  with  a  bulging  membranous  septonu 
from  half  an  inch  to  an  inch  above  the  anal  orifice.  The  treaiment  con- 
sists in  making  a  small  incision  to  evacuate  the  meconium,  the  wound 
being  subsequently  dilated  with  dressing-forceps  or  enlarged  with  a  con- 
cealed bistoury.  The  use  of  the  bougie  must  be  continued  daily  for 
some  months. 

Imperforate  Rectum. — In  this  condition  the  whole  rectam  is 
wanting,  the  anus  being  usually  likewise  imperforate.     The  colon  ter- 
minates in  a  dilated  pouch,  in 
Y\%,  480.  the  iliac  fossa,  or  opposite  the 

promontory  of  the  sacrum.  The 
diagnosis  of  this  condition  from 
that  of  imperforate  anus,  is  al- 
ways difficult,  and  often  impos- 
sible. It  may  in  some  cases  be 
facilitated  by  careful  palpation 
of  the  abdomen,  or  (as  sug- 
gested by  Holmes)  by  introdu^ 
ing  a  sound  into  the  bladder  (or 
vagina,  if  the  patient  be  a  fe- 
male), when,  if  the  instrument 
impinge  directly  on  the  poste- 
rior wall  of  the  pelvis,  it  may  be 
inferred  that  the  rectum  is  to- 
tally absent.  In  the  treaiment  , 
of  these  cases  the  surgeon  has 
three  operations  to  choose  from, 
viz.,  (1)  cautious  dissection  up- 
wards from  the  perineum  (as 
recommended  for  imperforate 
anus),  (2)  Littre's  operation  of 
opening  the  colon  in  the  iliac 
region,  and  (3)  lumbar  coloto- 
my  by  the  method  of  Callisen 
and  Amussat.  The  perineal 
operation  is  preferable  in  any 
imp«rforat«  rectum.  case  In  which  it  is  uot  evident 

that  the  bowel  cannot  be  reached 
in  this  direction.  It  is  performed  in  the  manner  already  described,  great 
care  being  taken  not  to  wound  the  bladder,  vagina,  peritoneum,  or  iliac 
vessels.  If  the  gut  can  be  reached,  its  mucous  lining  should,  if  pos- 
sible, be  drawn  downwards  and  attached  to  the  edges  of  the  external 
wound — as  otherwise,  apart  from  the  danger  attending  the  passage  of  the 
meconium  over  a  raw  surface,  the  artificial  canal  will  be  apt  to  contract 
into  a  narrow  and  troublesome  sinus. 

If,  however,  it  be  evident  that  no  attempt  to  reach  the  bowel  flromtha 
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perineum  could  succeed,  or  if  the  attempt  has  been  made  and  has  failed, 
the  only  remaining  course  of  treatment  is  to  open  the  colon  by  one  or 
other  of  the  methods  already  described.  I  cannot  subscribe  to  the  doc- 
trine that  it  is  more  merciful  to  abandon  a  child  to  certain  death,  than  to 
strive  to  save  his  life  by  the  formation  of  an  artificial  anus;  on  the  con- 
trary, it  is  in  my  judgment  the  surgeon's  duty,  in  these  cases,  to  urge 
the  performance  of  this  operation,  on  the  same  principles  as  those  which 
guide  him  to  recommend  tracheotomy  in  a  case  of  occlusion  of  the  larynx, 
or  amputation  in  one  of  hopeless  disorganization  of  a  limb. 

With  regard  to  the  particular  mode  of  opening  the  colon  in  these  cases, 
some  difference  of  opinion  exists.  Amussat's  operation  in  the  left  lumbar 
region  is  usually  preferred,  but  is  less  apt  to  succeed  in  these  cases  than 
in  those  of  chronic  obstruction  in  adults,  on  account  of  the  frequent  ex- 
istence in  infants  of  a  long  meso-colon,  which,  by  allowing  the  bowel  to 
float,  as  it  were,  may  render  it  impossible  to  complete  the  operation 
without  opening  the  peritoneum;  hence  Erichsen  is  disposed  to  think 
that  it  may  be  better  in  these  cases  to  open  the  caecum  on  the  right  side, 
instead  of  the  descending  colon  on  the  left.  Mr.  Holmes,  whose  opinion 
on  all  subjects  relating  to  the  surgery  of  childhood  is  of  the  greatest 
value,  gives  a  decided  preference  to  Littre's  operation,  because  (1)  the 
operation  is  easier,  the  abdominal  wall  in  the  infant  being  thin,  while  the 
fat  and  other  tissues  of  the  loin  are  very  deep ;  (2)  the  colon  often  can- 
sot  be  reached  from  the  loin  without  opening  the  peritoneum,  and  (3)  the 
descending  colon,  in  cases  of  imperforate  rectum,  is  often  so  short  that 
it  might  not  be  reached  at  all  by  Amussat's  operation,  unless  the  incision 
were  made  so  high  as  to  endanger  the  kidney ;  hence  Mr.  Holmes  recom^ 
mends  colotomy  from  the  left  groin.  Finally,  Huguier  advises  that  the 
colon  should  be  opened  by  an  incision  in  the  iliac  region  of  the  right  side. 
The  course  which  I  would  myself  recommend,  in  the  event  of  the  perineal 
operation  being  found  impracticable,  would  be  to  attempt  to  reach  the 
descending  colon  in  the  left  lumbar  region,  unless  the  distension  of  the 
abdomen  on  the  right  side,  while  it  was  flaccid  on  the  left,  should  indi- 
cate the  absence  of  the  sigmoid  flexure — when  it  would  doubtless  be 
better  to  open  the  caecum,  as  suggested  by  Erichsen. 

Congenital  Malformations  i^th  Abnormal  Openings  in 
other  Parts. — The  several  varieties  of  malformation  which  have  been 
described,  may  be  complicated  by  the  existence  of  an  abnormal  commu- 
nication between  the  gut  and  other  parts;  thus  the  bowel  may  open  into 
the  bladder  or  urethra,  or  into  the  vagina,  according  to  the  sex  of  the 
infant,  or  upon  the  surface  of  the  body,  sometimes  at  a  considerable 
distance  from  the  natural  position  of  the  anus. 

The  treatment  of  such  cases  consists  in  restoring  the  natural  passage 
(if  possible),  when  the  abnormal  opening  will  usually  heal  of  itself,  or,  if 
not,  may  be  closed  at  some  future  time  by  a  plastic  operation.  When 
the  gut  opens  into  the  vagina^  the  treatment  may  be  facilitated  by  intro- 
ducing a  director  through  the  fistulous  orifice,  and  carrying  it  downwards 
towards  the  perineum;  its  point  may  then  be  cut  down  upon,  and  the  skin 
and  mucous  membrane  stitched  together  in  the  wa}'  already  described. 
Should  the  bowel  communicate  with  the  bladder  or  urethra^  the  case 
may  be  one  of  greater  diflficulty ;  if,  in  such  a  case,  the  natural  passage 
cannot  be  restored,  a  free  perineal  incision  should  be  made,  as  in  the  ope- 
ration for  lithotomy,  laying  open  the  neck  of  the  bladder  or  membranotui 
portion  of  the  urethra,  whichever  may  be  involved,  so  as  to 
direct  outlet  for  the  meconium  and  feces.    If  the  gut  open  on  the 


798 


DISEASES    OF    IXTESTIXAL    CANAL. 


of  the  hody^  the  question  of  operative  interference  turns  on  the  position 
of  the  abnormal  opening;  if  this  be  in  a  situation  in  which  no  particular 
inconvenience  would  result  from  the  deformity  (as  immediately  in  front 
of  the  coccyx),  or,  on  the  other  hand,  in  such  a  locality  as  to  render  it 
probable  that  a  great  part  of  the  large  intestine  is  absent  (as  in  theilitc 
or  umbilical  region),  the  safest  plan  will  be  to  decline  an  operation, 
merely  dilating  the  abnormal  aperture  so  as  to  prevent  fecal  aecumoli- 
tion ;  if,  however,  the  gut  oi>en  in  the  anterior  part  of  the  perineum,  or 
in  the  scrotum,  the  rectum  will  be  found  at  a  short  distance  beneath  the 
integument,  and  may  be  readily  reached  by  an  incision  in  the  ordinary 
position  of  the  anus. 

Before  operating  in  any  of  the  more  complicated  cases  of  rectal  mal- 
formation, it  may  be  well,  if  the  symptoms  of  the  case  are  not  urgent,  to 
wait  a  daj'  in  order  to  allow  the  gut  to  become  distended,  as  it  will  thea 
be  more  easily*  reached  than  if  it  be  in  a  flaccid  condition. 


Stricture  and  Tumors  op  the  Rectum  and  Anus. 

Any  part  of  the  large  intestine  may  be  the  seat  of  stricture,  but  it  is 
by  far  most  commonl}-  met  with  an  inch  or  two  above  the  anus,  or  just 

below  the  junction  of  the  reo 
Fig.  437.  turn  and  sigmoid  flexure  of 

the  colon.  Three  forms  of 
rectal  stricture  may  be  de- 
scribed, viz.,  the  simple^  the 
warty ^  and  the  malignant. 

Simple  or  Fibrous 
Stricture.  —  The  constiio- 
tion  (which  appears  to  be 
due  to  the  presence  of  an  ad- 
ventitious structure  of  a 
fibrous  character)  is  usuallj 
^  .'^m^     I  ^^A  seated  in  the  submucous  are- 

g  ^f         1  yv       olar  tissue,  but  more  rarely 

i  ^         I  A      ^^  ^^^^  muscular  coat,  or  even 

/  *  iL.  /  i      ill  the  mucous  lining  of  tlie 

bowel.  The  extent  of  the 
stricture  varies  f^om  a  few 
lines  to  an  inch  or  more,  the 
whole  calibre  of  the  gut  being 
commonly  involved,  though 
not  unfrequently  the  indura- 
tion and  thickening  are  most 
marked  on  one  side.  The 
rauses  of  this  form  of  8tri^ 
ture  are  chiefly  inflammation 
or  ulceration  of  the  part, 
whether  arising  from  chronic 
dysentery^  from  wow Wf/^,  from 
the  irritation  caused  by  fe- 
cal accumulations  or  foreign 
bodies^  or  from  the  contact 
of  gonorrhwal  or  leucorrhceal  discharges.  In  other  instances,  strictore of 
the  rectum  may  follow  the  cicatrization  of  a  chancroid^  or  may  oocoras 
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a  syphilitic  lesion,  almost  invariably,  in  this  case,  as  a  secondary  or 
tertiary  phenomenon.  The  fibrous  stricture  appears  to  be  more  common 
in  women  than  in  men. 

Symptoms — The  symptoms  of  stricture  of  the  rectum  are  difficult  and 
painful  defecation  (the  feces  being  flattened  and  ribbon-like,  or  passed  in 
the  form  of  sc^'bala,  mingled  with  mucus  and  perhaps  blood),  followed 
by  various  dyspeptic  phenomena,  and  ultimately  by  the  evidences  of 
intestinal  obstruction.  Abscesses  not  unfrequently  form  in  the  areolar 
tissue  around  the  gut,  and  communicate  with  the  bowel  either  above  or 
below  the  stricture,  opening  into  the  vagina,  in  the  perineum,  or  in  the 
gluteal  region,  and  giving  rise  to  intractable  fistulse,  which  contribute 
much  to  the  discomfort  and  exhaustion  of  the  patient.  In  other  cases, 
the  formation  of  fistulse  is  due  to  the  escape  of  fecal  matter,  through 
ulcerations  of  the  bowel  above  the  seat  of  stricture.  The  more  solid 
portions  of  the  feces  are. detained  above  the  stricture,  the  gut  at  this 
point  becoming  dilated  into  the  form  of  a  pouch;  while  the  more  liquid 
portions  mingled  with  mucus  or  muco-pus  find  their  way  through  the  con- 
tracted part,  leading  the  patient  not  unfrequently  to  complain  of  diar- 
rhoea. When  intestinal  obstruction  occurs,  its  symptoms  may  be  gradu- 
ally developed,  or  may  be  suddenly  manifested  owing  to  the  complete 
occlusion  of  the  gut  by  the  lodgement  of  a  fish-bone  or  other  foreign  body. 

Diagnosis. — The  diagnosis  of  stricture  of  the  rectum,  when  the  seat 
of  constriction  is  withiiT  three  or  four  inches  of  the  anus,  can  usually  be 
readily  made  by  digital  examination,  the  finger  being  well  oiled,  and 
passed  with  the  utmost  gentleness.  When  the  stricture  is  at  a  higher 
point,  it  may  often  be  brought  within  reach  by  directing  the  patient  to 
bear  down,  or  by  making  the  examination  while  he  is  in  the  upright 
posture.  The  introduction  of  a  bougie  is  not  of  much  value  for  diag- 
nostic purposes,  as  it  is  apt  to  catch  in  some  of  the  folds  of  the  rectum, 
or  to  strike  the  promontory  of  the  sacrum,  and  thus  lead  to  error.  In 
making  a  digital  examination,  the  surgeon  should  bear  in  mind  tbat  the 
rectum  may  be  compressed  by  objects  external  to  itself,  as  an  enlarged 
prostate,  a  retroverted  uterus,  various  forms  of  tumor,  enlarged  lym- 
phatic glands,  abscesses,  etc. 

Treatment. — The  treatment  of  rectal  stricture  is  both  general  and 
local.  The  general  treatment  consists  in  maintaining  the  state  of  the 
patient's  health,  in  keeping  the  bowels  in  a  soluble  condition  by  regula- 
tion of  the  diet  and  the  administration  of  mild  laxatives  or  emollient 
enemata,  and  in  relieving  pain  by  the  use  of  opium,  particularly  in  the 
form  of  suppositories.  Iodide  of  potassium  would  be  indicated  in  a 
case  of  syphilitic  origin.  The  local  treatment  consists  in  endeavoring 
to  restore  the  part  to  its  normal  calibre  by  the  cautious  employment  of 
oiled  bougies  of  gradually  increasing  sizes ;  and  in  obstinate  cases,  espe- 
cially if  of  traumatic  origin,  by  making  slight  radiating  incisions  with 
a  blunt-pointed  bistoury.  Rectal  bougies  are  ordinarily  best  made  of 
India-rubber,  and  should  invariably  be  used  with  the  greatest  caution, 
lest  laceration,  or  even  perforation  of  the  bowel,  ensue.  A  bougie,  of 
such  a  size  as  to  be  firmly  grasped  by  the  stricture,  should  be  chosen, 
and  may  be  introduced  every  third  or  fourth  day,  being  left  in  for  fifteen 
or  twenty  minutes  on  each  occasion.  After  its.  withdrawal  an  opium 
suppository  should  be  inserted,  if  possible  above  the  stricture.  If  inci- 
sions are  required,  the  knife  should  be  introduced,  guided  and  guarded 
by  the  left  forefinger,  the  stricture  being  simply  notched  at  several 
points.  A  bougie  may  then  be  passed,  and  followed  in  a  few 
by  an  opium  suppository,  the  patient  being  kept  at  rest  for  a  day 
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subsequently.  Various  ingenious  modes  of  effecting  rapid  dilaiatim 
have  been  proposed  by  surgeons,  but  are,  I  believe,  more  dangerons,  and 
not  more  satisfactory,  than  the  use  of  the  simple  bougie,  which,  thoagh 
it  may  perhaps  never  accomplish  an  absolute  cure  of  rectal  stricture, 
affords  in  many  instances  very  decided  relief. 

Should  symptoms  of  intestinal  obstruction  come  on,  an  attempt  should 
be  made  to  relieve  the  patient  by  the  administration  of  copious  enemata, 
etc.  (p.  TOO),  or,  if  necessary,  by  opening  the  colon,  either  in  the  left  or 
right  loin,  according  to  the  seat  of  constriction. 

Warty  Stricture. — A  peculiar  form  of  rectal  stricture,  which  might 
be  appropriately  called  wariy^  has  been  described  by  Brodie,  Curling, 

H.  Lee,  and  others,  in  which  numeroas  ex- 
Fig.  438.  crescences,  resembling  condylomata,  oc- 
cupy the  margin  of  the  anus  and  the  inte- 
rior of  the  gut,  below  the  scat  of  stricture. 
These  cases  are  believed  by  Gosselin  to  be 
of  syphilitic  origin.  The  proibse  maco- 
purulent  discharge,  which  is  the  most  an- 
noying complication  of  this  form  of  stric- 
ture, may  be  somewhat  controlled  by  the 
use  of  astringent  injections  and  the  appli- 
cation of  a  solution  of  nitrate  of  silver. 

Malignant  Strioture. — In  this  form 
of  stricture,  the  obstruction  is  due  to  a  can- 
cerous (usually  scirrhous  or  encephaloid) 
growth,  which  may  originate  as  an  inde- 
pendent tumor,  or  as  an  infiltration  in  the 
tissues  of  the  boweL  The  symptoms  do 
not  at  first  materially  differ  from  those  of 
simple  stricture,  though  the  diagnosis  can 
be  made  b}'  digital  examination,  the  indu- 
ration of  the  malignant  growth  being  of  an 
irregular  and  nodulated  character.  When 
ulceration  occurs,  the  act  of  defecation  is 
commonly  attended  with  great  pain  and  a 
burning  sensation,  extending  to  the  loins 
and  thighs,  the  discharges  containing  a  con- 
siderable quantity  of  pus  and  blood.  Di- 
gital examination  at  this  time  reveals  a 
soft,  fungous  mass,  and  the  finger  is  with- 
drawn smeared  with  blood.  As  the  cancer- 
ous tumor  grows,  it  frequently  involves 
neighboring  parts,  as  the  vagina  or  blad- 
der, giving  rise,  perhaps,  to  vesico-rectal  or 
vagino-rcctal  fistuliie,  and  thus  rendering 
the  patient  additionally'  miserable.  By 
compressing  the  iliac  veins,  the  tumor 
causes   oedema  of   the  lower   extremities. 

Death  may  ensue  from  gradual  exhaustion,  at  the  end,  perhaps,  of  three 

or  four  years,  or  at  an  earlier  period  from  the  occurrence  of  intestinal 

obstruction. 

The  treatment  must  be  merely  palliative,  any  attempts  to  excise  or 

tear  away  the  malignant  growth  being  totally  unjustifiable,  and  usually 
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leading  to  a  speedy  death  from  peritonitis  or  hemorrhage.  Pain  is  to 
be  alleviated  by  the  free  use  of  anodynes  (by  suppository  or  otherwise), 
and  fecal  accumulation  to  be  prevented  by  the  occasional  use  of  laxa- 
tives.  Emollient  enemata  may  sometimes  afford  relief,  but  great  care 
must  be  taken,  in  their  employment,  not  to  inflict  injury  on  the  bowel. 
Bougies  may  be  cautiously  employed  before  ulceration  has  begun,  but 
at  a  later  period  could  only  be  productive  of  mischief.  Finally,  lumbar 
colotomy  may  be  properly  resorted  to,  either  to  relieve  obstruction  or  to 
obviate  the  suffering  caused  by  the  passage  of  feces  over  the  ulcerated 
surface. 

Malignant  Disease  of  the  Anus. — This,  when  primary,  is  com- 
monly of  an  epitheliomatous  Character,  though  the  anus  may  become 
secondarily  involved  in  cases  of  cancer  of  the  rectum.  Epithelioma  of 
the  anus,  if  recognized  at  an  early  period,  may  occasionally  be  excised 
with  advantage,  the  diseased  part  being  held  up  by  two  tenacula,  which 
are  then  freely  dissected  out,  as  advised  by  H.  Lee ;  but  in  a  more  ad- 
vanced stage  of  the  affection,  palliative  treatment  is  alone  justifiable. 
Here,  as  in  cancer  of  the  rectum,  great  comfort  may  be  occasionally 
afforded  by  a  resort  to  lumbar  colotomy. 

Non-malignanl^  Tumors  of  the  Rectum. — These  are  commonly 
of  a  fibrous  or  fibro-cellular  nature,  occasionally  sessile,  but  more  often 
pedunculated,  constituting  the  affection  known  as  polypus  of  the  rectum. 

Rectal  polypus  is  most  common  in  children  (though  rare  at  any  age), 
and  may,  unless  the  examination  is  made  with  care,  be  mistaken  for  a 
hemorrhoidal  tumor,  or  for  a  prolapse  of  the  mucous  coat  of  the  bowel. 
The  polypus  often  protrudes  through  the  anus  at  the  time  of  defecation, 
and  is  frequently  attended  with  hemorrhage ;  it  may  exist  as  a  compli- 
cation of  the  painful  ulcer  or  fissure  of  the  rectum.  The  treatment 
consists  in  the  application  of  a  firm  ligature,  so  as  to  strangulate  the 
growth,  which  is  then  to  be  pushed  up,  and  an  opium  suppository  ad- 
ministered. The  strangulated  mass  becomes  detached,  and  is  passed  at 
stool  in  the  course  of  a  few  days.  Excision  should  be  avoided  on  account 
of  the  risk  of  hemorrhage. 

Sessile  growths  may  be  treated  in  the  same  way  (the  base  being  trans- 
fixed by  a  double  ligature  and  tied  in  two  halves),  or  may  be  more 
speedily  removed  by  means  of  the  ^craseur.  A  very  vascular  tumor  of 
papillary  or  a  villous  character  has  been  described  as  occurring  in  the 
rectum  by  Quain,  H.  Smith,  and  other  writers.  It  is  attended  with 
constant,  and  sometimes  profuse,  hemorrhage,  which  gradually  exhausts 
the  patient.  Repeated  applications  of  strong  nitric  acid  effected  a  cure 
in  the  case  observed  by  Mr.  Smith. 

Rectal  Fistulje. 

The  rectum  may  communicate  with  the  bladder  or  urethra  in  the 
male,  and  with  the  vagina  in  the  female. 

Reoto- Vesical  and  Recto-Urethral  FistulsB  may  depend  upon 
congenital  malformation,  or  may  be  caused  by  ulceration,  usually  of  a 
malignant  character,  or  by  wounds  accidentally  infiicted,  as  in  the  ope- 
ration of  lithotomy.  Recto-urethral  fistula  may  also  be  due  to  the 
careless  use  of  a  bougie,  or  to  the  bursting  of  a  prostatic  abscess.  Tbe 
symptoms  are  sufllcientl}^  evident ;  urine  escapes  into  the  gat,  wjL  iQF 
51 
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flowing  over  the  nates  produces  excoriation ;  while  if  the  oi>^mf\g  be 
large,  fecal  matter  ma3'  enter  the  bladder,  giving  rise  to  cystitis  and 
vesical  tenesmus,     "VAlieii  the  Qstula  is  due  to  the  ulceration  of  a  malig- 
nant growth,  little  can  be  done  in  the  way  of  treatmeniy  beyond  the 
adoption  of  mere  palliative  measures,  lumbar  colotono^^  being  jusiifijiUlfi 
when  the  feces  esca[*e  into  the  bladder.     In  other  cases^  however, ta 
attempt  may  be  made  to  close  the  fistula,  if  small,  by  occasionally  touch- 
ing the  part  with  nitrate  of  silver  or  with  the  galvanic  CAutery,  wkiik 
if  more  extensive,  a  plastic  operation  may  be  tried,  the  fistula  being 
exposed  by  means  of  a  duck-billed  speculnm,  and  its  edges  pared  nod 
brought  together  in  a  transverse  direction;  the  Idadder  should  be  sub* 
sequently  kept  empty  by  the  frequent  uae  of  a  gum-elastic  catheter,  ii^ 
the  bowels  locked  np  bj^  means  of  oi^ium  suppositories.     The  patiiiB 
in  these  cases  should  be  taught,  before  the  operation,  to  introduce  wT 
catheter  for  themst^ves,  so  that  there  may  be  no  occasion  for  urioe  to 
flow  over  the  wound  until  cicatrization  is  completed.     Advuntagt  maj 
be  sometimes  derived  from  keeping  the  patient  in  the  prone  postii(Mi, 
and  in  one  instance  Sir  IL  Thompson  succeeded  in  effecting  a  cure  bj 
this  alone.     As  a  last  resort,  a  large  staJf  may  bo  introduced  into  tile 
urethra,  and  the  sphincter  ani  divided  upon  this  so  as  to  lay  the  port* 
freely  open  ;  the  patient  should  then  be  placed  in  the  prone  positioUtW'i 
a  catheter  retained  in  the  bladder  while  the  wound  is  allowed  to  lie*l  hj 
granulation. 

Recto- Vaginal  Fistula  may  depend  upon  congenital  deformitj,or 
upon  abscess  or  ulceration  atlVcLiug  the  recto-vaginal  septum;  bat  it« 
most  frecpient  cause  probably  is  injury  received  during  parturition.  Tiie 
treatmetif  consists  in  cauterization  (if  the  fistula  te  small),  or  in  tlie 
closure  of  the  opening  by  means  of  a  plastic  operation,  which  is  ifcoi 
performed  :  The  contents  of  the  rectum  and  bladder  having  been  situ- 
ated, tlic  patient  is  thoroughly  etherized  and  secured  in  the  lithotoay 
position;  the  fistula  is  next  ex|>o6cd  by  drawing  upwards  the  anterior 
wall  of  the  vagina  with  a  duck-billed  speculum,  and  the  edges  obliqod) 
pared — the  vaginal  mucous  membrane  being  dissected  off  in  au  extent  of 
four  lines  around  the  aperture ;  a  suflilcient  number  of  deep  and  »up<^ 
ficial  sutures  are  then  introduced  to  bring  the  freshenetl  edges  of  ill 
fistula  accuratel}^  together  in  a  transverse  direction.  Coj^eland,  BrofHt 
and  Erichseu  advise  that  the  sphincter  ani  should  be  divided,  so  tfto 
prevent  the  contraction  of  this  part  from  interfering  with  the  liddbl 
process.  The  sutures  may  Lkj  of  silk,  or  (which  is  l>ettcr)  of  sihi^.o' 
liexiblc  iron  wire;  if  of  silk,  they  should  be  removed  about  the  sixth  d»/, 
butif  of  metal,  may  be  allowed  to  remain  several  days  longer.  TbeboiA 
should  be  locked  up  with  opium  for  nearly  a  fortnight.  Other  modciof 
treatment  eont^ist  in  laying  open  the  recto-vaginal  septum  below  ibf 
fistula  bj  incision,  the  parts  being  allowed  to  heal  by  grauulatioo^or 
in  introducing  a  ligature  which  is  daily  tightened  until  it  cuts  its  w»r 
through.  The  late  J.  K .  Barton,  of  this  city,  and,  more  recently,  Tarltff, 
of  Kew  YorkJmve  recommended  simple  division  of  the  sphincter  wi»«* 
in  the  treatment  of  fistula  in  ano;  this  mode  of  treatment  is  also  appl»* 
[  cable  to  cases  hi  which  the  gut  communicates  by  a  fistulous  track  viik 
lone  of  the  labia  majora,  constituting  jRectO'labial  Fistula, 

Entero-Vaginal  Fistula,  in  which  the  small  intestine 
the  VII  gin  a,  its  communication  with  the  lower  bowel  being  i 
is  a  rare  condition  which  obviously  does  not  admit  of  operative  r«ii^' 
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Fistula  in  Ano. 

This  common  and  distressing  affection  consists  in  an  abnormal  com- 
munication between  the  rectum  and  some  point  on  the  external  surface, 
usually  in  the  space  between  the  anus  and  the  tuberosity  of  the  ischium. 

Causes. — Fistula  in  ano  may  originate  in  ulceration  and  perforation 
of  the  mucous  membrane  of  the  gut^  as  the  result  of  tihe  irritation  pro- 
duced by  fecal  accumulations  (as  in  rectal  stricture),  or  by  foreign  bodies, 
such  as  fish-bones  or  grape-seeds ;  it  may  also  be  traceable  to  an  abscess 
irhich  occurs  externally  to  the  bowel,  in  the  ischio-rectal  fossa,  and  is 
caused  by  injuries,  such  as  blows  or  kicks  upon  the  anus,  or  by  expo- 
sure to  cold,  as  from  sitting  upon  wet  grass  or  stones,  or  arises  from 
suppuration  around  the  prostate,  or  in  a  lymphatic  gland. 

Varieties. — Three  forms  are  recognized  by  systematic  writers,  viz., 
(1)  the  complete  fistula,  in  which  there  are  two  openings,  one  in  the  gut, 
and  one  on  the  surface  of  the  body ;  (2)  the  incomplete  external  fistula, 
in  which  there  is  no  inner  opening,  though  the  fistulous  track  can  usually 
be  traced  to  just  beneath  the  mucous  membrane;  and  (3)  the  incomplete 
internal  fistula,  in  which  the  sinus  communicates  with  the  gut,  but  not 
with  the  external  surface.  The  second  and  third 
varieties  are  also  spoken  of  as  blind  fstulee.  Fig.  489. 

Symptoms. — The  position  of  the  external  orifice 
is  usually  marked  by  a  prominent  papilla  or  granula- 
tion, while  the  internal  opening  can  be  felt  by  the 
finger  in  the  rectum,  or  may  be  seen  by  the  aid  of  the 
rectal  speculum  (Fig.  439).  There  is  a  discharge  of 
thin  pus  from  the  fistula,  producing  excoriation  of  the 
surrounding  parts,  which  are  commonly  thickened  and 
indurated.  The  fistula  sometimes  runs  a  pretty 
straight  course,  but  is  often  tortuous  and  bent  upon 
itself,  being  superficial  from  the  external  orifice  to  the 
margin  of  the  sphincter,  and  then  passing  up  deeply 
alongside  of  the  bowel.  There  may  be  several  sinuses 
opening  externally,  but  all  communicating  with  the 
same  principal  track ;  or  there  may  bo  two  or  more 
independent  fistulse  in  the  same  case.  Occasionally  a 
slight  form  of  fistula  is  met  with,  which  opens  at  the 
margin  of  the  anus  within  the  position  of  the  sphincter; 
but  in  the  true  ^^  fistula  in  ano,''  the  external  orifice  is  an  inch  or  more 
distant  from  the  anus,  while  the  track  of  the  fistula  passes  through,  of 
more  frequently  quite  outside  of  the  sphincter. 

Diagnosis. — This  can  readily  be  made  by  introducing  a  probe  through 
the  external  opening,  while  the  finger  is  placed  in  the  rectum;  the  track 
of  the  fistula  canHbus  be  traced  with  a  little  trouble  to  its  internal 
opening,  which  will  almost  invariably  be  found  just  above  the  internal 
sphincter,  though  a  sinus  may  extend  some  distance  further  up  the 
bowel.  If  there  be  no  internal  opening,  the  probe  can  be  felt  in  the 
same  locality,  immediately  beneath  the  mucous  lining  of  the  gut.  Idi 
cases  of  blind  internal  fistula  a  bent  probe  may  be  introduced  through 
the  inner  opening  (which  may  be  brought  into  view  by  the  aid  of  the 
speculum)  and  carried  downwards  in  the  direction  of  the  fistulous  track ; 


Rectal  specalam. 
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in  these  cases,  too,  pressure  on  the  external  surface  will  cause  an  escape 
of  pus  into  the  bowel.  It  must  be  remembered  that  every  sinus  in  the 
neighborhood  of  the  anus  is  not  necessarily  a  fistula  in  ano ;  it  may,  for 
instance,  be  connected  with  caries  or  necrosis  of  the  tuber  ischii,  or  may 
communicate  with  an  abscess,  which  may  arise  within  the  pelvis,  or  may 
proceed  from  the  hip-joint. 

Treatment.-rThe  formation  of  a  fistula  in  ano  may  sometimes  be 
prevented  by  the  dilatation  with  bougies  of  any  rectal  stricture  that  may 
exist,  and  by  the  prompt  treatment  of  inflammation  or  abscess  in  the 
ischio-rectal  space.  If  the  surgeon  be  called  in  before  suppuration  hai 
actually  occurred,  the  formation  of  an  ischio-rectal  abscess  may  perhaps 
be  arrested  by  the  assiduous  use  of  poultices  or  warm  fomentations,  but 
if  matter  be  present,  it  should  be  at  once  evacuated  by  a  sufilciently  free 
and  deep  incision,  when  the  part  may  possibly  heal  without  forming  a 
communication  with  the  gut. 

The  treatment  of  fistula  in  ano  may  consist  (1)  in  the  emploj'^ment  of 
stimulating  applications^  such  as  nitrate  of  silver  or  the  tincture  of 
iodine;  (2)  in  the  use  of  a  ligature^  tied  so  as  to  strangulate  the  tissues 
intervening  between  the  fistula  and  the  surface  of  the  body,  and 
tightened  every  few  days  until  it  cuts  its  way  through  by  ulceration; 
and  (3)  in  incision^  or  the  ^^  operation  for  fistula.^^  The  first  and 
second  methods  arc  chiefly  applicable  to  those  cases  in  which,  from  the 
constitutional  condition  of  the  patient,  or  from  his  fear  of  the  knife, 
any  cutting  operation  is  contra-indicated. 

There  is  some  difference  of  opinion  among  surgeons  as  to  the  pro- 
priet}'  of  operating  for  fistula  in  ano  in  the  case  of  phthisical  patients, 
many  writers  deprecating  interference  under  these  ciixsumstances,  on 
the  ground  that  the  fistula  acts  a  useful  part  as  a  source  of  revulsion 
or  counter- irritation,  while  others  advise  the  operation,  in  the  belief  that 
every  additional  drain  upon  the  system  must  be  injurious.  It  seems  to 
me  that  this  question  should  be  decided,  in  each  individual  case,  accord- 
ing to  the  stage  and  extent  of  the  constitutional  afiection,  and  the 
degree  of  annoyance  caused  by  the  local  disease.  In  a  case  of  advanced 
phthisis,  unless  the  discomfort  produced  by  the  fistula  were  unusually 
great,  it  would  doubtless  be  more  prudent  to  decline  an  operation — ^but 
under  other  circumstances,  a  diflferent  course  may  be  proper.  The  mere 
existence  of  tubercle  is  not  in  itself  a  contra-indication,  and  there  is  in 
many  instances  reason  to  hope  that  by  curing  the  local  aflTection,  the 
progress  of  the  constitutional  disease  may  be  retarded,  if  not  completely 
arrested. 

When  fistula  in  ano  is  dependent  upon  stricture  of  the  rectum^  no 
operation  for  the  relief  of  the  fistula  should  be  performed  until  the 
stricture  has  been  properly  dilated,  and  if  the  stricture  be  of  a  malig- 
nant  character,  the  operation  is  positively  contra-indicated. 

The  Operation  for  Fistula  in  Ano  consists  in  dividing  the  sphincter, 
with  the  tissues  between  the  external  orifice  of  the  fistula  and  the  anus. 
I  am  not  in  the  habit  of  giving  ether  in  this  operatioit,  unless  the  patient 
particularly  desire  it,  but  there  is  no  objection  to  its  use,  and  it  should 
always  be  employed  if  there  are  several  external  openings,  rendering  the 
operation  unusuall}^  complicated  and  tedious.  The  rectum  having  been 
emptied  by  an  enema,  the  patient  is  placed  on  the  side  corresponding  to 
that  of  the  fistula,  with  his  buttocks  at  the  edge  of  the  bed  or  table,  and 
held  apart  by  an  assistant.  If  there  be  several  sinuses  commanicatiag 
with  one  fistula,  these  should  be  laid  open  on  a  grooved  director ;  but 
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in  the  majority  of  instances  there  is  but  a  single  external  opening. 
Through  this  the  surgeon  introduces  his  director,  slightly  bent  at  the 
extremity,  and  passes  it  up  in  the  track  of  the  fistula  until  it  projects 
through  the  internal  opening  into  the  gut,  where  it  can  be  felt  by  the 
forefinger^  inserted  into  the  rectum.  The  internal  opening  of  the  fistula 
will  almost  invariably  be  found  just  above  the  sphincter  ani,  even  though 
the  fistula  itself  extend  some  distance  further  along  the  bowel ;  if,  however, 
no  opening  be  found  here,  one  should  be  made  by  thrusting  the  director 
through  the  rectal  mucous  membrane,  it  being  quite  unnecessary  and  not 
very  safe  to  extend  the  incision  higher  up.  The  point  of  the  director 
being  felt  in  the  rectum,  is  to  be  hooked  down  by  the  finger  and  brought 
out  through  the  anus,  thus  raising  the  sphincter  and  other  parts  to  be 
divided  upon  the  groove  of  the  instrument,  which  is  then  cut  loose  by  a 
single  stroke  with  a  sharp  scalpel.  The  whole  surface  of  the  wound 
should  then  be  wiped  with  the  solid  stick  of  nitrate  of  silver,  so  as  to 
check  oozing,  and,  by  making  a  superficial  eschar,  prevent  premature 
adhesion  of  the  edges.  A  strip  of  oiled  lint  is  finally  laid  in  the  wound, 
which  is  allowed  to  heal  by  granulation,  a  probe  being  occasionally 
passed  between  its  edges  to  prevent  their  uniting  superficially  and  thus 
reproducing  the  fistula. 

The  patient  should  be  kept  in  bed  for  a  few  days  after  the  operation, 
the  bowels  being  locked  up  by  opium  for  about  forty-eight  hours,  when 
a  full  dose  of  castor  oil  may  be  administered.  I  have  never  met  with 
troublesome  hemorrhage  either  during  or  after  this  operation,  but  if  it 
should  occur  (as  it  ma}',  if  the  incision  be  carried  too  high,  from  wound 
of  the  hemorrhoidal  vessels),  it  must  be  controlled  by  compression  or 
by  styptics,  or,  if  a  bleeding  vessel  can  be  found,  by  the  application  of 
a  ligature. 

If  the  fistula  be  of  the  blind  internal  variety,  an  external  opening 
must  be  made  by  cutting  upon  the  point  of  a  director  introduced  from 
within,  the  subsequent  steps  of  the  operation  being  conducted  in  the  way 
already  described. 

Other  modes  of  operating  are  frequently  resorted  to,  but  the  principle 
is  the  same  in  all.  Gross  and  AUingham,  after  passing  the  director,  cut 
from  within  outwards  with  a  curved  bistoury  introduced  along  the  groove 
of  the  instrument,  while  many  other  surgeons,  and  perhaps  the  majority, 
employ  a  probe-pointed  bistoury,  and  dispense  with  the  director  alto- 
gether. Brodie,  and  more  recently  W.  Cooke,  have  preferred  to  divide 
the  sphincter  with  scissors,  while  others,  again,  use  the  ^' syringotome," 
or  as  Syme  not  inaptly  called  it,  the  "  probe-razor." 

If  there  should  be  more  than  one^stula,  there  would  be  reason  to  fear 
that  a  multiple  division  of  the  sphincter  might  entail  subsequent  fecal 
incontinence.  Hence,  in  such  a  case,  the  ligature  might  be  used  in  prefer- 
ence to  the  knife,  or  the  knife  might  be  used  on  one  side  and  the  ligature 
on  the  other. 

Fissures  and  Ulcers  of  the  Anus. 
Several  distinct  affections  are  often  included  under  these  names. 


1.  Fissures,  Chaps,  or  Cracks,  may  exist  in  the  tbin  skin  around 
the  anus,  without  at  all  implicating  the  mucous  membrane.     Thijse  may 


'  In  making  digital  examinations  of  either  rectum  or  vaixinn,  tbe  finj^pr  should 
be  well  oiled,  and  the  depression!^  nroimd  tiip  nftil  fiUed  with  aoap,  or  aimplc  cemF 
so  as  to  prevent  the  adhesion  of  any  ojlejiaLYa  jjabitiaiig* 


iia      J 


806 


DISEASES    OP    INTESTINAL 


follow  upon  herpetic  or  cczcmatous  eruptions 
produced  by  the  acridity  of  the  intestinal  disc 
ness,  etc.  In  their  worst  form,  these  fissures  < 
rhafjades  often  seen  in  prostitutes,  and  therefore 
be  of  S3'philitic  origin,  thougli  it  is  probable  t 
they  are  due  rather  to  the  irritating  contact  of 
to  a  neglect  of  ablutions.  Though  these  fissu 
great  deal  of  annoyance  by  the  itching  and  sn 
sion,  they  are  not  attended  by  the  intense  burnii 
izes  the  affection  which  will  next  be  described, 
like  it,  cause  suffering  during  the  act  of  defecat 
comparatively  brief  duration.  The  Irealment  < 
mont  of  scrupulous  cleanliness,  and  in  the  api 
and  slightly  astringent  washes  or  ointments,  wit 
of  the  bowels  and  the  administration  of  arsenic 
indicated  by  the  general  condition  of  the  pati 
useful  local  applications  are  solutions  of  nitrate 
or  borax,  the  oxide  of  zinc  or  tar  ointments  of  t 
and  the  citrine  ointment  diluted  to  an  eighth  c 
If  mucous  patches  or  vegetations  exist,  they  mus 
in  previous  chapters  (pp.  444,  45G,  495). 

2.  The  True  Fissure  of  the  Anus,  or, 

instances,  rather  be  called,  the  Painful  Ulcer  ( 
ulcer  situated  at  or  within  the  margin  of  the  an 
it  were,  of  the  sphincter.  It  appears,  when  at  t 
as  a  linear  ulcer  or  fissure  (whence  its  name),  bi 
may  bo  seen,  by  dilating  the  sphincter  with  the 
elongated  oval  shape,  rarely  exceeding  half  an  inc 
of  an  inch  in  breadth.  The  Jiasure  is  not  unfr 
small  reddish  pile  or  fold  of  skin,  while  the  pai 
plicated  !)y  the  existence  of  a  rectal  polypus. 

Symptoms, — The  symptoms  of  this  aflTection 
teristic.  The  patient  experiences  an  intense  bur 
the  time  of  or  shortl}'  after  the  act  of  defecatio 
out  alleviation  for  several  hours  subsequently.  ' 
induces  the  patient  to  postpone  going  to  stool  ai 
ciiusing  an  artificial  costiveness  which  only  ag 
The  feces  themselves  may  be  streaked  with  bit 
corresponding  to  the  seat  of  the  ulcer.  There 
contraction  of  the  sphincter  ani,  attended  with  t 
a  discharge  of  slimy  mucus,  and  there  is  frequc 
disturbance  of  the  urinary  apparatus,  or  of  the 
error  in  diagnosis  by  directing  attention  to  tl 
nature  of  the  case  may,  however,  always  be  dete< 
examination,  aided,  if  necessary,  by  anaesthesia 
ulum.  The  fissure  or  ulcer  may  occupy  an}'  pi 
of  the  anus,  but  is  commonly  found  posteriorly. 

Treatment. — In  slight  cases,  a  cure  may  be  so 
application  of  nitrate  of  silver  and  the  use  of  i 
lotions,  ointments,  or  suppositories,  but  in  the 
trifling  operation  will  be  necessary.  Boyer,  ti 
scribed  this  affection,  divided  the  whole  sphinct 
ting  the  part  at  rest  and  allowing  the  ulcer  to  t 
is  now  known  to  be  unnecessaril}'  severe,  and 
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argeons  is  simply  to  flivide  the  floor  of  the  ulcer  and  tbe  muscular 

bres  iramcdiatcly  beneath  it.     The  rectum  being"  emptied  by  an  euema, 
surgeon  introduces  upon  his  left  forefinger,  whieh  serves  as  a  director, 
istmighi^  narrow,  probe-pointed  knife,  and,  beginning  above  the  upper 
irgtn  of  the  ulc45r,  cuts  quickly  downwards,  fairly  dividing  in  a  longi- 
'leal  direction  the  whole  ulcerated  surface  through   its  centre.     In 
I  cases  it  may  be  more  convenient  to  expose  the  ulcer  by  means  of 
itrated  speculum,  the  incision  being  made  through  the  aperture  of 
itrnmeut.     The  after-trcatmeut  cousists  in  the  apijlicatiou  of  a 
failed  lint  and  the  introduction  of  an  opium  suppository* 

lier,  and  more  recently  Van  Buren,  of  New  York,  have  recom- 

ifed,  instead  of  the  incision  of  the  ulcer,  forcHde  dilatation  or  partial 

ipture  of  the  sphincter,  accomplished  by  introducing  both  thumbs  back 

back  into  the  rectum,  and  then  widel}^  separating  them.     I  do  not 

that  this  procedure  is  any  less  pain  fid  than  the  tncisiou,  while  it 

I  Ihtiik^  less  certain  to  effect  a  permanent  cure. 

8.  Chronic  Ulcer  of  the  Reotum. — Extensive  ulceration  of  the 

tnm^  abot^e  the  sphincter,  may  result  from  dysentery,  from  the  irrita- 

cmiised  by  foreign  bodies  or  hardened  feces,  or  from  the  incautious 

f  of  bougies  or  enema-tubes.     The  symptoms  are  pain,  not,  however, 

ly  verj*  severe,  with  a  muco-puruleut  discharge.     The  ulcers  may 

fSelt  by  digital  examination,  or  seen  by  the  aid  of  the  apecnhim.    The 

«/  consists  in  the  employment  of  anodyne  and  astringent  lotions 

iQppositories,  with  attention  to  the  state  of  the  digestive  functions, 

lUige  may  t»e  sometimes  derived  from  the  internal  use  of  the  con- 

1  of  black  pepper,  which  has  acquired  a  reputation  under  the  name 

IIemorrhoids. 

Hemorrhoids,  or  pile^^  are  tumors  met  with  at  or  within  the  verge  of 
the  anus,  consisting  essentially  of  a  hypertrophy  and  infiltration  of  the 
lacous  or  mucf>cutaneous  and  subjacent  areolar  tissues,  with  a  varicose 
itaiion  of  branches  of  the   hemorrhoidal  veins;   in  some  instances 
lptur«  of  a  vein  occurs,  with  extravasation  of  blood  into  the  aubcu- 
oils  tissues,  while  in  other  cases  there  appears  to  \m  a  new  develop- 
» of  arterial  capillaries,  the  pi!c  being  then  of  a  vascular,  spongy,  and 
:  erectile  character,  and  its  mucous  covering  having  an  ulcerated, 
inn  la r,  or  somewhat  villous  appearance. 

Piles  are  classified  according  to  their  situation,  into  external  and 
ernai^  and,  according  to  the  presence  or  absence  of  hemorrhage,  into 
rn  or  bUe*lin(j^  and  blind  piles.  The  ordinary  bleeding  pile  is  that  form 
intenial  hemorrhoid  in  which  the  arterial  element  predominates,  and 
kaometimeA  called  from  its  shape  the  globular  pile,  in  coutradtstlnction 
» Umgiludinal  or  fleahtf  pile,  which  is  rarely  attended  by  hemorrhage. 

Causes  of  Hemorrhoids. — Any  circumstance  which  Impedes  the 

[iriitug  current   from   the  hemorrhoidal  plexus   of   veins,  or  which 

parages  a  flow  of  blood  to  the  rectum,  tends  to  promote  tbe  forma- 

of  piles  ;  hence  a  sedentary  life,  luxurious  habits,  occupations  which 

|oire  much  standing  <as  that  of  a  barber),  disorders  of  the  alimentary 

nal^  or  of  the  liver,  the  presence  of  abdominal  tumors,  the  pregnant 

te,  constipation,  the  straining  due  to  urethral  stricture  or  prostatic 

rgpement,  inordinate  sexual  indulgence,  etc.,  may  all  act  aa  causes 
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of  hemorrhoids.  Piles  may  occur  at  any  age,  but  are  most  common 
during  the  periods  of  adolescence  and  later  adult  life.  They  occur  with 
about  equal  frequency  in  either  sex.  The  first  step  in  the  formation  of 
a  pile,  either  eittemal  or  internal,  is  dilatation  of  a  hemorrhoidal  yein, 
soon  followed,  if  the  disease  persists,  by  hypertrophy  and  infiltration  of 
the  superincumbent  tissues ;  when  the  pile  is  unirritated  or  indolent^  it 
may  appear  to  consist  merely  of  a  fold  of  skin  or  mucous  membrane  and 
areolar  tissue,  but  when  from  any  cause  the  hemorrhoid  is  inflamed^  it 
becomes  swollen  and  tense,  and  is  evidently  filled  with  fluid  or  coagulated 
blood.  After  a  succession  of  such  attacks,  the  pile  forms  a  distinct 
tumor,  sometimes  of  considerable  size,  which,  even  in  its  indolent  state, 
gives  a  good  deal  of  annoyance  by  its  bulk  and  the  sensation  of  weight 
which  it  occasions. 

External  Piles. — In  the  indolent  state  these  appear  as  small  tumors 
or  radiating  folds,  occupying  the  verge  of  the  anus  external  to  the 
sphincter,  and  covered  with  the  thin  integument  of  the  part.  They  give 
rise  to  a  feeling  of  heat  and  fulness  about  the  anus,  particularly  after 
defecation,  and  may  be  attended  with  some  itching,  but  do  not  usually 
cause  a  great  deal  of  inconvenience.  When  inflamed^  however,  they 
become  excessively  painful,  the  pain  radiating  in  various  directions  and 
being  much  aggravated  by  exercise,  or  even  by  the  assumption  of  the 
erect  posture ;  they  are  often  accompanied  by  an  intolerable  itching  and 
burning,  with  violent  tenesmus,  depriving  the  patient  of  sleep,  and  for 
the  time  being  rendering  life  almost  a  burden.  If  examined  in  this  con- 
dition— which  constitutes  an  '^attack  of  the  piles" — the  hemorrhoidal 
tumors  will  be  found  tense  and  swollen,  extending  up  within  the  grasp 
of  the  sphincter,  and  thus  becoming  partially  covered  with  mucous  mem- 
brane (exterO'internal  piles).  Their  color,  which  in  the  uninfiamed  state 
was  nearly  that  of  the  surrounding  integument,  is  now  of  a  deep  purplish- 
red  hue.  The  hemorrhoidal  tumor  occasionally  suppurates,  but  more 
commonly  returns  gradually  to  its  previous  indolent  state,  becoming, 
however,  larger  and  more  indurated  with  each  successive  attack  of  inflam- 
mation. When  piles  are  large  and  numerous,  the  skin  between  them  may 
undergo  maceration,  giving  rise  to  a  sero-purulent  discharge  which 
sometimes  produces  troublesome  excoriation.  External  piles  are  rarely 
attended  by  bleeding,  but  Syme  and  others  have  recorded  cases  of  pro- 
fuse rectal  hemorrhage,  in  which  no  internal  piles  could  be  found,  and  in 
which  entire  relief  was  aflforded  by  the  removal  of  pendulous  flaps  of 
skin  which  surrounded  the  anus.  The  diagnosis  of  external  piles  is  made 
with  little  difficulty ;  the  only  aflections  with  which  they  are  liable  to 
be  confounded  are  vegetations  and  mucous  patches^  but  these  can  be 
distinguished  by  observing  that  they  are  not  like  piles  solely  confined 
to  the  anal  region.  External  hemorrhoids  often  coexist  with  the  painful 
ulcer  of  the  anus,  or  with  fistula  in  ano. 

Internal  Piles. — These  are  situated  entirely  within  the  sphincter, 
and  are  therefore  covered  with  mucous  membrane.  As  already  men- 
tioned, there  are  two  principal  varieties,  the  longitudinal  or  fleshy 
pile,  which  in  structure  corresponds  pretty  closely  with  the  external 
hemorrhoid,  except  that  the  venous  element  is  more  prominent,  and 
the  globular^  vascular^  or  granular  pile,  which  is  characterized  by  the 
development  of  a  congeries  of  arterial  capillaries.  The  former  variety 
has  a  broad  base,  is  firm  and  elastic  to  the  touch,  and  of  a  reddish-brown 
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rfor;   the  latter  may  he  either  sessile  or  ^i^^  440 

fniicnlatedf  is  at  first  of  a  bluish  hne 
nbling  a  varicose  veiu),  but  ultimately 
Bes  its  characteristic  red  color,  and  vii- 
yr  strawberry-Hke  appearance.  Interual 
may  exist  just  within  the  sphincter,  or 
inch  or  two  higher  up;  occasionally  the 
ttorrboidal  tumors  form  a  double  circle, 
above  the  other.  The  symptoms  of  in- 
2bX  piles  are  similar  to  those  of  external 
Borrhoids,  but  there  is  more  distress,  from 
tumors  frequently  protruding  during 
ition  and  being  caught  or  grasped  by 
phincter,  thus  causing  great  pain  and 
ms.  The  frequent  protrusion  of  the 
ultimatelj'  leads  to  general  prolajjse 
On^  mucous  coat  of  the  rectum,  while 
^ODDStaut  irritation  of  the  part  gives  rise 
m  diacliarge  of  thin  mucus,  which  exco- 
the  skin  around  tbe  anus,  and  is  often 
ally  abundant  to  soil  the  patient's 

\mg  frovi  the  Eecium^  or  the  HewoV' 
'  Flux^  is  a  most  characteristic  sym|>-  Protro*ii 

k  of  internal  piles ;  it  may  accompany  either 

\  of  the  disease,  though  by  far  most  common  in  connection  with  that  in 

bich  there  are  isolated  tumrn's  with  a  granular^  strawberry-like  surface. 

most  instances,  blood  of  an  arterial  hue  appears  to  issue  directly  from 

surface  of  the  pile,  but  occasionally  there  is  general  oozing  from  the 

»led  mucous  membrane,  or  a  copious  stream  may  be  poured  from 

1  ulcerated  opening  in  a  dilated  vein.     The  amount  of  blood  varies,  in 

~      Qt  casea,  from  a  few  drops  to  many  ounces — enough  in  some 

to  produce  excessive  and  even  fatal  antemia  and  exhaustion* 

I  btoedtng  may  be  continuous,  or  intermittent — recurring  sometimes 

llguiar  intervals.     The  occurrence  of  the  hemorrhoidal  flux  is  not 

loently  preceded  for  some  days  by  an  increase  of  the  ordinary 

at  of  piles,  constituting  what  the  older  writers  called  the  Hew- 

Effort :  in  these  cases,  the  loss  of  blood  seems  often  to  act 

illy  both  by  giving  local  relief  and  by  acting  as  a  derivative,  and 

preventing  serious  visceral  congestions.    The  hemorrhoidal  flux 

times  alternates  vicariously  with  the  menstrual  flow.     The  pain  in 

[•evere  case  of  internal  piles  is  not  limited  to  the  rectum,  but  radiates 

*  the  loins, sacrum,  hips,  and  thighs, and  marked  sympathetic  irritation 

frequently  developed  in  the  urinogenitarj^  organs-     Internal,  like  ex- 

ifl'  nay  become  inflamed,  and  ultimately  subside  into  an  indo- 

at  t  1],  persiiiting  as  hard  and  incompressible  tumors  containing 

bloud;  the  clot  occasionally  undergoes  a  calcareous  cliange  and 

i  con%'erted  into  a  phleboUte  or  vein-Mone.     In  other  instances, 

pUea  protrude  and  are  strangulated  by  the  sphincter,  eventually 

Otigbing  off,  and  thus  undergoing  a  spontaneous  cure. 

Ititernal  hemorrhoids  are  to  be  diagnosticated  from  prolapsus,  and  from 

»]jpus  of  the  rectum:  in  complete  prolapse  of  the  rectum  (a  very  rare 

~  elion),  the  smooth  character  of  the   mucous  membrane  and   the 

irical  form  of  the  protrusion  will  enable  the  surgeon  to  make  the 

0,  while  the  common  form  of  prolapee,  in  which  tbe  mucous 
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membrane  alone  is  implicated,  may  usually  be  distinguished  from  piles 
by  its  annular  form,  and  by  the  absence  of  distinct  tumors.  The  two 
affections,  however,  often  coexist  in  the  same  patient.  Rectal  polypus 
may  be  recognized  by  its  being  solitary  and  of  comparatively  large  size. 
The  diagnosis  of  bleeding  piles  from  other  sources  of  intestinal  hemor- 
rhage may  be  made  by  observing  that  the  blood  in  the  hemorrhoidal  flux 
is  bright,  liquid,  and  spread  over,  rather  than  mingled  with,  the  feces, 
whereas  blood  entering  the  bowel  at  a  higher  point  will  be  dark,  partially 
clotted,  and  mingled  more  or  less  intimately  with  the  other  contents  of 
the  intestinal  canal.  Internal  hemorrhoids  sometimes  exist  in  cases  of 
fistula  in  ano,  and  may  prove  a  troublesome  complication  in  the  treat- 
ment of  that  affection,  by  protruding  in  the  wound  after  the  operation. 

Treatment  of  Hemorrhoids. 

Constitutional  Treatment. — This  consists  in  endeavoring  to  im- 
prove the  general  health,  by  the  administration  of  nutritious  food  and 
tonics  if  the  patient  be  of  relaxed  or  debilitated  frame,  or  by  regulating 
the  diet  and  partially  cutting  off  the  supply  of  animal  food  under  oppo- 
site circumstances:  highly  seasoned  dishes  and  alcoholic  stimulants 
should  be  particularly  avoided.  Any  habits  that  predispose  to  the 
disease  should  be  given  up,  and  the  patient  should  daily  take  moderate 
but  not  fatiguing  exercise  in  the  open  air.  If  any  special  cause  of  the 
affection  can  be  detected  (as  urethral  stricture),  this  must  of  coarse  be 
appropriately  treated.  In  every  case  the  bowels  should  be  kept  in  a 
soluble  condition  by  the  administration  of  mild  laxatives,  such  as  castor 
oil,  the  compound  rhubarb  pill,  copaiba,  the  confections  of  black  pepper 
or  senna,  the  mineral  waters  of  Saratoga  or  Kissingen,  etc.  Enemata 
of  cold  or  tepid  water,  as  most  agreeable  to  the  patient,  are  sometimes 
of  service. 

Iiocal  Treatment, — The  local  treatment  may  be  palliative  or  radi- 
cal :  the  former  will,  in  many  instances,  suffice  to  give  very  great  com- 
fort to  the  patient,  and  may  in  mild  cases  even  effect  a  permanent  cure; 
it  is  often  the  only  plan  which  is  applicable  in  the  latter  stages  of  preg- 
nancy, or  in  extreme  old  age.  The  mdical  cure,  or  that  by  operation, 
should,  however,  usually  be  advised  whenever  the  hemorrhoidal  tumors 
have  become  permanent,  leading  to  more  or  less  constant  inconvenience 
and  suffering,  and  particularly  in  cases  of  bleeding  piles,  in  which  the 
amount  of  blood  lost  tends  to  render  the  patient  ansemic.  If,  on  the 
other  hand,  the  hemorrhoidal  flux  be  slight  and  not  productive  of  much 
annoj'ance,  it  maj',  in  some  instances,  be  wiser  not  to  interfere,  for,  as 
already  mentioned,  there  is  reason  to  believe  that  the  loss  of  blood  in 
these  cases  sometimes  acts  beneficially  as  a  derivative. 

The  Palliative  Treatment  consists  in  the  topical  use  of  various 
astringents  and  anodynes,  and  in  the  practice  of  frequent  ablutions,  so 
as  to  insure  perfect  cleanliness.  Sponging  with  cold  water,  or  the  em- 
ployment of  the  cold  douche,  should  be  resorted  to  night  and  morning, 
and  after  each  fecal  evacuation.  For  internal  piles,  weak  astringent 
injections  (as  of  alum,  or  of  the  Tiuct.  ferri  chloridi,  ten  drops  to  the 
ounce)  may  be  applied,  and  are  particularly  useful  in  cases  complicated 
with  prolapsus.  Whenever  the  piles  protrude,  they  should  be  carefully 
replaced.  In  other  cases  great  comfort  may  be  derived  from  the  use  of 
opium  combined  with  acetate  of  lead  or  tannic  acid,  in  the  form  of  tap- 
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ies.  The  same  or  similar  remedies  may  be  used  for  external  piles, 
he  form  of  ointments.    A  good  combination  is  one  containing  eqiml 
Irts  of  the  gall  and  stramonium  ointments  of  the  U.  S.  Pharraacopa?ia. 
»  relieve  the  itching  which  attends  cither  form  of  piles,  the  best  remedy, 
cording  to  my  ex|>erience,  is  the  Ung,  hydrargyrt  nitratis,  diluted  in 
proportion  of  one  part  to  seven.     When  piles  become  inflamed,  tlie 
lient  should  be  put  to  bed  and  the  part  constantly  fomented  or  prml- 
e<l,  while  the  bowels  are  moved  with  mild  laxatives.     Leeches  may 
aetimes  be  applied  around,  but  not  over,  the  hemorrhoidal  tumors^ 
If  a  pUe  be  tense  and  evidently  filled  with  coagulated  blood,  a  punc- 
may  be  made  with  a  lancet  or  sharp  bistoury,  and  the  clot  turned 
An  ice-bag  may  be  substituted  for  the  warm  applications,  if  more 
eable  to  the  patient.     As  a  rule,  no  operative  treatment  should  be 
instituted  while  the  piles  are  in  a  state  of  inflammation,  tliough,  as  the 
eration  can  be  rendered  painless  by  anesthesia,  it  need  not  be  post* 
aed  if  there  be  any  reason  to  the  contrary. 

[The  Radioal  or  Operative  Treatment  of  Hemorrhoids  may 
Bt  in  excision,  ligation,  or  the  application  of  caustics. 

Sxcisian  is  chiefly"  adapted  to  the  treatment  of  external  pihF, 

the  removal  of  these,  it  is  sufficient  to  seize  each  pile  with  broad- 

iiiig*forceps  (Fig.  441),  and  cut  it  o£r  with  scissors  curved  upon 


I  flat,  treating  in  the  same  way  any  loose  folds  of  skin  that  may  exist 
anod  the  anus.     If  the  piles  l>e  altogether  external  (covered  with  skin 
ly),  there  is  no  risk  of  troublesome  hemorrliage,  and  any  bleeding  that 
mmy  occur  can  be  readily  coutrolleil  by  pressure  or  torsion.    If,  however, 


Fig.  443. 


Sailtli^t  eUxDp  for  pn«>. 

often  the  case,  the  piles  be  partly  covereil  with  mucous  membrane 
ero-internal)^  the  hemorrhage  may  be  quite  profuse,  and  it  is  then 
better  to  use  the  ligature  in  the  way  which  will   be  presently 
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described,  notching  first  with  the  scissors  tlie  cutaneoos  surlkce  of  \\lB 
hemorrhoidal  tumor,  and  applying  the  ligature  in  the  groove  thai  made*' 
Care  must  be  taken,  in  the  excision  of  external  piles,  not  to  remoTe  tocr 
much  skin^  lest  the  contraction  which  occurs  in  the  healing  proceii 
should  result  in  the  formation  of  a  troublesome  anal  stricture. 

In  order  to  render  excision  a  safe  mode  of  treatment  for  iniemal  pHa^ 
a  plan  which  originated  with  Cusack,  of  Dublin,  may  be  employoL  h 
this,  which  is  called  the  Operation  by  Clamp  and  Causer*/,  the  base  of 
the  hemorrhoidal  tumor  is  closely  compressed  between  the  blades  of 
c la m|> forceps,  and,  the  pile  being  then  cut  ofl*  with  scissors,  bleeding ii 
prevented  by  applying  to  the  stump  or  pedicle  strong  nitric  acid  or  the 
hot  iron.  Instruments  for  this  operation  have  been  devised  by  H.  Ue, 
Wood,  and  others,  the  best,  probably,  being  that  in* 
Fig.  448.  trodiiced  by  H,  Smith,  of  King's  College  HosptuL 

The  blades  of  this  apparatus  (Fig*  442)  fit  accuratclj 
together  with  a  tongue  and  groove,  and  the  comptH' 
sion  of  the  pedicle  is  effected  by  means  of  a  screw  whid 
unites  the  handles.  Plates  of  ivory  are  fixed  to  ih 
outer  surfaces  and  edges  of  the  blades,  so  as  to  pre- 
vent the  heat  of  the  eautery-iron  from  reachiag  tlM 
surrounding  parts.  This  operation,  which  Mr.  Smith 
also  emplo3'8  in  cases  of  prolapse  of  the  rectum^Jl 
said  to  be  attended  with  very  little  pain,  and  to  be 
followed  by  quicker  convalesceDce  than  the  opcrilioQ 
of  ligation. 

2.  liigatlon  is  the  method  usually  employed  for 

the  treatment  of  internal  piles ^  and  ia  that  which  I 
myself  am  in  the  habit  of  adopting.  The  patient 
should  take  a  dose  of  castor  oil  the  night  before,  iii«i 
have  his  lower  bowel  thoroughly  washed  out  by  mcAM 
of  an  enema  on  the  morning  of  the  operation.  Thoo|h 
it  is  not  absolutely  necessary,  it  is  usually  better  fot 
him  to  be  etherized.  If  the  piles  do  not  protru'Ifti 
they  may  be  made  to  do  so  by  administering  a  warm 
water  eiietna,  which  will  bring  them  down  as  it  is 
ejected  from  the  rectum. 

The  patient  being  placed  on  his  side  and  turood 
slightly  over  on  his  belly,  while  the  nates  are  wMj 
separated  by  an  assistant,  the  surgeon  seizes  each 
tumor  with  the  ring-forceps  and-transfixea  its  bist 
with  a  double  ligature,  introduced  by  means  of  i 
iicTVus-ncedle,  or,  which  is  better  for  the  purpose,  thf 
needle  known  as  Bushels  (Fig,  443).  The  needle beioj 
detached,  the  pile  is  effectually  strangulated  by 
the  ligatures  on  either  side.  The  ends  of  the  ligi 
are  then  cut  short,  when  the  bulk  of  the  strangi 
pile  may  be  lessened  by  cutting  off  its  summit 
safe  distance  from  the  point  of  ligation.  If,  ho 
the  hemorrhoid  arise  from  some  distance  up  t 
turn,  it  is  safer  not  to  use  the  scissors,  but  to] 
the  whole  strangulated  mass  above  the  sphincter.  When  all  the  ini 
piles  have  been  thus  ligated,  and  anjp  external  onea  that  may  exist  eS- 
cised,  an  opium  suppository  shonld  be  placed  in  the  rectum,  ami  tii« 
patient  returned  to  bedj  with  cold  water  dressing  constantly  appliu*l  to 
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the  anus.  The  bowels  should  be  kept  locked  up  for  four  or  five  days, 
after  which  a  free  evacuation  may  be  secured  by  the  administration  of 
castor  oil.  The  ligatures  become  detached  usually  within  a  week,  leav- 
ing small  granulating  surfaces,  which  soon  heal  under  the  occasional 
application  of  nitrate  of  silver.  The  operation  is  sometimes  followed 
by  strangury,  or  even  by  retention  of  urine,  requiring  the  administration 
of  a  warm  bath,  or  possibly  the  use  of  the  catheter.  In  cases  of  internal 
piles  complicated  with  prolapsus,  the  ecraseur  may  be  occasionally  used 
with  advantage,  as  it  produces  more  contraction  than  the  ligature.  The 
instrument  should  be  very  slowly  worked,  as  otherwise  its  employment 
is  apt  to  be  followed  by  hemorrhage. 

The  ligation  of  piles  is  not  entirely  free  from  danger,  being,  in  some 
cases,  followed  by  erysipelas,  pysemia,  phlebitis,  or  tetanus.  I  have, 
fortunately,  never  as  yet  seen  a  fatal  result  from  the  operation  in  my 
own  practice,  though  I  nearly  lost  one  case  from  erj^sipelas.  In  two 
cases,  however,  which  occurred  in  the  wards  of  my  colleagues,  a  few 
years  ago,  tetanus  ensued,  with  a  fatal  terminatiop. 

3.  The  Applioation  of  Caustic  is  particularly  suited  for  those 
piles  in  which  the  arterial  element  is  predominant,  and  which  may  be 
recognized  by  their  granular  or  strawberry-like  appearance.  This  mode 
of  treatment,  which  was  introduced  by  Houston,  of  Dublin,  is  now 
chiefly  advocated  by  H.  Lee,  Fergusson,  and  H.  Smith  ;  it  is  more  apt 
to  succeed  when  the  piles  are  sessile  than  when  they  are  pedunculated. 
The  caustic  used  is  the  strong  nitric  acid^  which  is  conveniently  applied 
with  a  smooth  piece  of  wood  or  a  glass  brush  through  a  fenestrated  glass 
speculum ;  as  soon  as  the  pile  is  well  coated  with  the  acid,  it  should  be 
wiped  with  a  piece  of  lint  dipped  in  oil,  or  in  a  paste  of  prepared  chalk 
and  water.  A  thin  slough  is  formed,  the  detachment  of  which  leaves  a 
healthy  granulating  surface  which  soon  heals.  The  great  advantage  of 
this  mode  of  treatment  is,  according  to  H.  Smith,  that  it  does  not 
require  the  patient  to  keep  the  house  after  the  operation.  If  the  acid 
be  carefully  applied,  so  as  not  to  touch  the  skin,  it  causes  very  little 
pain ;  but  its  use  is  not  absolutely  free  from  risk,  one  case  referred  to  by 
£  rich  sen  having  terminated  fatally  from  erysipelas. 

Prolapsus  of  the  Kectum. 

This  occurs  under  two  forms — the  partial  and  the  complete.  In 
partial  prolapsus  of  the  rectum,  the  mucous  membrane  of  the  gut  is 
alone  involved  in  the  protrusion,  though  the  submucous  areolar  tissue 
is  commonly  thickened  and  elongated.  In  complete  prolapsus^  all  the 
tissues  of  the  gut  are  involved,  the  bowel  being  actually  invaginated,  and 
protruding  sometimes  to  the  extent  of  several  inches. 

Causes. — The  causes  of  prolapse  of  the  rectum  are,  (1)  a  relaxed 
and  weakened  state  of  the  tissues  in  general,  such  as  is  met  with  in 
feeble  children  or  in  debilitated  adults ;  (2)  chronic  irritation  of  the 
rectal  mucous  membrane,  such  as  results  from  dysentery  or  from  the 
presence  of  internal  piles ;  and  (3)  reflected  irritation  dependent  upon 
diseases  of  other  organs,  such  as  urethral  stricturei  prostatic  enlarge- 
ment, vesical  calculus,  or  exstrophy  of  the  bladder*. 


Symptoms. — The  protrusion  occors,  at 
and  perhaps  only  when  the  boweli  an  « 
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disease  progresses,  the  prolapse  becomes  more 
ivheii  the  patient  stands  or  walks,  and  being  witi 
In  the  partial  form  of  prolapse  the  mucous  n 
I)urplish  ring,  somewhat  elongated  in  shape,  a 
mucous  coating  of  the  sphincter;  in  the  comi 

Fig.  444. 
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Partial  prolapiai  of  recta m. 


Section 
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invaginated  through  the  sphincter,  between  w 
bowel  a  distinct  groove  may  always  be  recogniz 
lapse  forms  an  elongated  cylindrical  tumor,  o 
mucous  membrane,  presenting  a  smooth  and  ev 
but  being  usually  somewhat  convoluted  and  rug 
the  protrusion  is  down,  there  is  a  sensation  of  w< 
some  pain  (not,  however,  very  intense),  and  i 
turbance.  In  a  case  of  recent  prolapsus  of  eil 
may  occur,  leading  perhaps  to  sloughing,  and  po« 
but  in  cases  of  long  standing  the  sphincter  is  c 
facilitating  both  the  descent  and  the  reduction  ( 

Diagnosis. — The  diagnosis  of  prolapsus  o: 
made  without  diflBculty  ;  the  complete  form  of  1 
scarcely  be  mistaken  for  anything  else,  while 
likely  to  be  confounded  with  internal  piles,  wit 
complicated,  but  from  which  it  may  be  distinj 
character  of  the  protrusion,  and  by  the  absence 

Treatment. — The  first  step  in  the  tr^atn 
rectum  is  to  effect  reduction ;  this  may  usuall 
l)lacing  the  patient  on  his  side,  and  gently  but 
l)ushing  up  the  gut  with  the  hand,  protected  w\ 
oil.  If  the  sphincter  be  much  dilated,  both  han< 
to  fix  the  part,  while  compression  is  made  with  tl 
lation  occurs,  reduction  may  be,  if  necessary,  fa 
mucous  membrane,  if  the  prola^pse  be  of  the 
dividing  the  sphincter,  if  complete  invaginatio; 
reduction,  the  part  may  be  supported  with  a  pad 
to  prevent  a  re<nHBH|Of  the  prolapse,  the  bo^ 
soluble  condltU^^^Bi  administration  of  lax 
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commended  for  piles.  The  descent  of  the  gut  while  at  stool  should  be 
prevented  by  avoiding  straining,  and  by  having  the  bowels  moved  while 
in  the  recumbent  position,  or  even  while  standing — protrusion  being  less 
apt  to  occur  in  either  of  these  than  in  the  ordinary  sitting  posture. 
With  children  a  kneeling  posture  is  preferable,  and  the  nurse  may,  as 
advised  by  MacCormac  and  H.  Smith,  be  directed  to  draw  the  skin  of 
the  anus  forcibly  to  one  side  during  the  act  of  defecation,  so  as  to  cause 
contraction  of  the  sphincter,  and  thus  prevent  the  gut  from  protruding. 
In  mild  cases,  a  cure  may  often  be  obtained  by  attention  to  these  points, 
and  by  the  local  use  of  astringents  in  the  form  of  injections  or  sup- 
positories. If  the  prolapse  be  due  to  sympathetic  irritation  from  stric- 
ture, calculus,  etc.,  these  affections  must,  of  course,  be  properly  treated, 
when  the  rectal  complication  will  commonly  subside  of  itself. 

Operative  Treatment. — In  cases  of  extensive  and  inveterate  pro- 
lapsus, especially  in  adults,  something  more  may  be  required.  Excision 
of  the  muco-cutaneous  folds  around  the  anus,  ligation  of  two  or  more 
folds  of  mucous  membrane,  the  application  of  caustics^  and  the  operation 
by  clamp  and  cautery^  are  the  chief  modes  of  treatment. 

1.  Excision  is  effected  simply  by  cutting  off  with  curved  scissors  the 
radiating  flaps  of  integument  around  the  anal  orifice,  the  subsequent 
contraction  often  sufficing  to  effect  a  cure ;  if  the  incision  involve  the 
mucous  membrane,  a  stitch  or  two  should  be  inserted  so  as  to  guard 
against  hemorrhage. 

2.  Ligation  is  effected  by  seizing  with  ring-forceps  a  portion  of  the 
prolapsed  mucous  membrane,  and  tying  it  firmly  with  a  single  ligature: 
it  is  usually  sufficient  to  apply  one  ligature  on  either  side,  but  more  may 
be  required  if  the  prolapse  be  extensive.  The  parts  should  then  be 
carefully  returned  through  the  sphincter,  and  an  opium  suppository 
introduced. 

3.  Caustic^  the  strong  nitric  acid  being  the  best,  may  be  applied  through 
a  fenestrated  speculum,  as  directed  in  the  case  of  piles,  or  to  the  pro- 
truded gut,  before  reduction,  as  advised  by  Allingham. 

4.  The  Clamp  and  Cautery  method  is  perhaps  the  best  mode  of  treat- 
ment.   Longitudinal  folds  of  mucous  membrane  are  to  be  seized  with 
Smith's  clamp  and  cut  off  with  scissors,  the  pedi- 
cle being  then  seared  with  a  hot  iron.  Fig.  440. 

6.  Excision  of  a  y-shaped  Segment  of  the 
sphincter  on  one  or  both  sides  has  been  occa- 
sionally practised,  but  is  a  severe  mode  of  treat- 
ment, and  may  be  followed  by  fecal  inconti- 
nence. 

Finally,  in  cases  in  which  operative  interference 
is  not  deemed  advisable,  great  comfort  may  be 

afforded  by  the  adaptation  of  a  well-fitting  anal  

truss  or  supporter,  such  as  shown  in  Fig.  446.  Anai  tru»s. 

Inflammation  of  the  Rectal  Pouches. 

The  pouches  or  lacunae  of  the  rectum  are  sometimes  much  enlarged, 
cbiefiy  in  old  people,  becoming  distended  with  fecal  matter,  and  as  a 
consequence  infiamed  or  ulcerated,  and  causing  intense  itching,  and  often 
severe  pain,  unaccompanied,  however,  by  spasm  of  the  sphincter.  This 
affection  was  first  described  by  Physick,  under  the  name  of  Encysted 
Beclum^  and  is  called  by  Gross,  Sacciform  Disease  of  the  Anus.    "The 
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diagnosis  is  readily  made  by  exploring  the  rectum  with  a  blunt  hook  or 
a  probe  bent  at  its  end.  The  treatment  consists  in  drawing  down  suc- 
cessively each  pouch  that  is  affected,  and  excising  the  mucous  fold  at  its 
base  with  curved  scissors. 

Neuralgia  of  the  Anus. 

This  usuall}'  occurs  as  a  symptom  of  some  local  lesion  (as  painful 
ulcer  of  the  rectum),  but  may  exist  independently.  The  treatment  in 
such  cases  is  very  unsatisfactory ;  the  free  use  of  quinia  and  the  local 
application  of  belladonna  are  perhaps  the  best  remedies. 

Pruritus  or  Itching  of  the  Anus. 

This  is  probably  always  symptomatic,  but  occasions  so  much  distress 
as  to  be  worthy  of  special  mention.  It  may  be  due  to  hemorrhoids,  to 
the  presence  of  intestinal  parasites,  to  papular  or  other  eruptions  in  the 
neighborhood  of  the  anus,  or  to  uterine  displacement.  The  treatment 
consists  in  the  removal  of  the  cause,  if  this  can  be  ascertained,  in  atten- 
tion to  the  state  of  the  bowels,  in  the  use  of  frequent  ablutions,  and  in 
the  employment  (somewhat  empirically,  it  must  be  confessed)  of  various 
washes  or  ointments.  The  dilute  citiine  ointment  is  perhaps  the  best 
remedy  for  itching  piles,  while  for  the  pruritus  dependent  on  cutaneous 
eruptions  of  the  part,  the  tar  and  iodide  of  sulphur  ointments  of  the 
U.  S.  Pharmacopoeia  will  often  be  found  useful.  Curling  speaks  highly 
of  an  ointment  containing  chloroform  and  oxide  of  zinc,  and  of  a  wash 
of  sulphuret  of  potassium  and  lime-water  (3J-^  viij).  Chlorinated  lotions 
or  weak  solutions  of  hydrocyanic  acid  may  also  be  employed.  Arsenic 
is  often  of  service  as  an  internal  remedy,  and  may  be  conveniently 
given  in  the  form  of  arsenious  acid,  combined  in  a  pill  with  iron  and 
quinia. 


CHAPTEE   XLIII. 

diseases  of  THE  ABDOMINAL  ORGANS  AND  VARIOUS  OPERA- 
TIONS ON  THE  ABDOMEN. 

Paracentesis  Abdominis. 

Paracentesis  abdominis,  or  "  the  operation  of  tapping,"  is  not  unfire> 
quently  required  in  cases  of  ascites  and  ovarian  dropsy.  The  circum* 
stances  which  in  any  particular  case  indicate  or  contra-indicate  this 
operation,  are  discussed  in  works  on  the  Practice  of  Medicine  or  on  tb» 
Diseases  Peculiar  to  Women,  and  it  will,  therefore,  only  be  ueoessaiy 
to  describe  in  these  pages  the  manual  procedure  itself. 

The  bladder  having  been  emptied,  the  patient  sits  on  the  edge  of  the 
bed,  or  lies  on  either  side,  a  broad  four-tailed  flannel  bandage  being  laid 
over  the  upper  part  of  the  abdomen,  and  the  ends  crossed  behindi  aad 
firmly  held  by  an  assistant.  The  surgeon  makes  a  short  incisioa  in  tin 
median  line  about  an  inch  and  a  half  below  the  umbilicasi  dividilig  tiMl 
superficial  structures,  and  then  with  a  quick  motion  thrusts  inafUOMM 
trocar  and  canula ;  the  trocar  being  withdrawn,  the  fluid  is  alloiPid  fe9 
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escape,  and  is  collected  in  suitable  basins  or  pails.  While  the  flow  con- 
tinues, the  bandage  should  be  continually  tightened,  so  as  to  compress 
the  abdomen  and  prevent  the  occurrence  of  syncope.  Should  the 
canula  become  clogged,  it  may  be  freed  from  obstruction  by  introducing 

Fig.  447. 


Tapping  the  abdomen. 

a  director  or  flexible  catheter.  When  all  the  fluid  has  been  evacuated, 
the  canula  is  withdrawn  and  the  wound  closed  with  a  broad  adhesive 
strip,  the  abdomen  being  supported  with  a  firm  compress  and  bandage. 

The  steps  of  the  operation  as  above  described  may  be  occasionally 
varied ;  thus,  if  the  abdominal  parietes  be  tense  and  thin,  the  trocar  may 
be  thrust  in  at  once,  without  a  preliminary  incision,  the  instrument  being 
hindered  from  penetrating  too  far  by  the  operator's  finger  placed  about 
half  an  inch  from  the  point,  while  the  canula  may,  if  preferred,  be  pro- 
vided with  a  stopcock  and  fiexible  tube,  as  in  the  operation  of  para- 
centesis thoracis.  The  puncture  in  the  median  line  is  to  be  adopted  in 
cases  of  ascites,  and  indeed  in  every  instance,  unless  the  unilateral  cha- 
racter of  the  swelling  should  indicate  the  choice  of  another  locality,  when 
the  puncture  may  be  made  in  the  corresponding  linea  semilunaris.  When, 
as  usually  happens,  the  operation  has  to  be  repeated,  the  second  punc- 
ture should  be  made  a  few  lines  above  or  below  the  cicatrix  of  the  first 

The  operation  of  tapping  is  rarely  attended  by  any  unpleasant  results ; 
it  may  occasionally,  however,  be  followed  by  the  development  of  a  low 
form  of  peritonitis,  and  in  cases  of  dropsy  from  malignant  disease,  the 
wound  of  puncture  may  become  the  seat  of  secondary  deposits. 

It  might  seem  unnecessary  to  caution  the  surgeon  against  mistaking 
pregnancy  for  abdominal  or  ovarian  dropsy,  but  Ibr  the  fact  that  tapping 
has  occasionally  been  incautiously  employed  under  such  circumstances^ 
with  an  unfortunate  result  that  can  be  readily  imagined. 

Ovarian  Tumors. 

I  do  not  purpose  entering  into  any  prolonged  discussion  of  the 
symptoms,  diagnosis,  and  therapeutics  of  ovarian  disease,  for  these  sub- 
jects belong  more  to  the  speoiid  domain  of  Oynscology  than  to  that  of 
Surgery;  it  will  be  soffloient  to  enmneimto  the  principal  affections  with 
which  ovarian  tumors  are  likely  to  be  oonlbiaided,and  to  describe  briefiy 
the  various  operative  procednreewUdi  ftieemidOyed  in  their  treatment.^ 

1  In  the  followhig  pages  I  have  ^bmmmtmitf'tHff^  ^,  Gaillard  Thomas's 
excellent  "  PracUcfa  Tzealiee w  Om  SbMW^Y^  a    ^«  ^^®- 

/     A 
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Diagnosis. — Fecal  Accumulations  in  the  caecam  or  other  parts  of  the 
large  intestine  have  been  mistaken  for  ovarian  tumors ;  the  diagnosis 
may  commonly  be  made  by  digital  examination  per  vaginani^  the  fecal 
tumor  imparting  a  characteristic  doughy  sensation  to  the  touch. 

Pregnancy^  either  normal  or  extra-uterine,  is  usually  attended  with 
such  obvious  symptoms  as  to  prevent  the  possibility  of  mistake,  and  in 
any  case  of  doubt,  a  brief  delay  will  serve  to  clear  up  the  diagnosis. 

Fibro-muacular  Tumors  of  the  Uterus  can  usually  be  distinguished 
from  ovarian  growths,  by  observing  that  in  cases  of  the  former  there  ii 
commonly  uterine  hemorrhage  and  leucorrhoea;  the  uterine  sound  or 
probe  enters  further  than  in  the  normal  state;  the  tumor,  which  is  often 

Fig.  4i8. 


Slms'i  nterlne  prob«,  smaUeit  iIm. 


multiple,  is  usually  hard,  and  by  vaginal  exploration  is  found  to  be 
irregular  in  outline  and  continuous  with  the  uterus ;  and,  finally,  if  the 
uterus  be  moved  by  means  of  the  sound,  the  tumor  moves  with  it  Oi 
the  other  hand,  in  a  case  of  ovarian  tumor,  there  is  neither  menorriiagift 
nor  leucorrhcea;  the  uterine  sound  enters  only  to  the  normal  distance; 
the  tumor,  which  is  usually  solitary,  often  fluctuates,  and  is  smooth  and 
not  continuous  with  the  uterus ;  and,  flnally,  the  uterus  can  be  mo^ed 
without  the  tumor  moving  with  it.  It  is  to  be  noted,  with  regard  to  the 
last  diagnostic  point,  that  it  is  the  uterus  and  not  the  tumor  which  moK 
be  movable;  for  the  upper  part  of  a  solid  uterine  growth  may  be  monr 
ble,  while  its  base  is  so  tightly  wedged  in  the  superior  strait  of  the  pelris, 
that  no  motion  can  be  communicated  to  the  mass  through  the  uterine 
sound. 

Ascites  can  commonly  be  distinguished  by  the  character  of  the  tome- 
faction,  which  in  abdominal  dropsy  is  uniform,  but  in  ovarian  disease 
is  localized  at  first  to  one  or  other  iliac  fossa ;  by  the  fiattening  of  tbe 
abdomen,  in  the  recumbent  posture,  owing  to  the  ascitic  fluid  gravitating 
to  the  sides  of  the  peritoneal  cavit}' ;  by  the  change  in  the  line  of  dolneM 
upon  variation  in  the  patient's  position ;  by  the  resonance  anteriorij 
when  the  patient  lies  on  her  back,  owing  to  the  intestines  floating 
upward;  by  the  prominence  of  the  recto-vesical  pouch,  in  which  flnctoir 
tion  can  be  detected  by  the  finger  introduced  into  the  vagina;  by  the 
.presence  of  a  distinct  wave  when  the  patient  rolls  in  bed ;  and  by  the 
coexistence  of  signs  of  disease  of  the  heart,  liver,  or  kidney,  the  skiB 
being  often  harsh  and  jaundiced,  and  the  feet  ocdematous  at  an  ea^f 
period  of  the  afiection.  In  dropsy  from  disease  of  the  ovary,  on  te 
other  hand,  beside  the  local  character  of  the  swelling  in  the  early  itagtii 
it  is  found  that,  owing  to  the  fact  of  the  fluid  being  contained  in  a  UMI 
cyst,  there  is  no  flattening  of  the  abdomen  nor  anterior  resonmnoe  la  thi 
supine  posture ;  little  or  no  variation  in  the  line  of  dulness ;  no  ptotl^ 
nence  of  Douglas's  cul-de-sac;  no  abdominal  wave  when  the  patjsirtnllf^ 
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in  bed ;  and  no  evidence  (except  by  a  coincidence)  of  disease  of  other 
viscera.  Finally,  in  a  doubtful  case,  the  diagnosis  may  be  made  by  ex- 
amining the  fluid  withdrawn  by  tapping,  which,  if  the  disease  be  ovarian, 
will  probably  be  found  to  contain  altered  blood-cells,  epithelial  scales, 
masses  of  granular  matter,  oil  globules,  and  crystals  of  cholestearine. 

Cystic  Disease  of  the  Broad  Ligament  so  closely  resembles  that  of 
the  ovary,  that  a  diagnosis  is  frequently  impossible,  though  if  the  fluid 
removed  by  tapping  were  found  to  be  non-albuminous  and  like  that  of 
ascites,  there  would  be  strong  reason  for  believing  that  the  ovary  was 
not  implicated. 

Other  abnormal  conditions  may  be  occasionally  mistaken  for  ovarian 
tumors,  such  as  hydatids^  vierine  distension  from  retention  of  the  men' 
strual  secretion^  accumulations  of  fat  in  the  omentum  or  abdominal 
walls^  partial  contractions  of  the  recti  muscles^  and  cysts  of  the  kidney 
or  spleen. 

Though  the  diagnosis  of  ovarian  tumors  can,  in  most  instances,  be 
made  with  tolerable  certainty,  by  careful  and  repeated  examination,  yet 
cases  occasionally  occur  which  completely  baffle  the  most  cautious 
observer,  and  it  has  repeatedly  happened  that  the  operation  of  ovari- 
otomy has  been  undertaken  in  cases  in  which  no  ovarian  tumor  could 
be  found,  the  morbid  growth  being  perhaps  connected  with  the  uterus, 
kidney,  Spleen,  or  omentum ;  or  more  rarely  there  being  no  tumor  at  all 
(see  Phantom  Tumors^  p.  478).  The  diflSculty,  and  in  some  cases  impos- 
sibility, of  making  a  correct  diagnosis,  is  one  of  the  strongest  arguments 
against  the  propriety  of  ovariotomy;  and  yet  the  operation  should  not 
on  this  account  be  considered  unjustifiable,  more  than  should  the  liga- 
tion of  arteries  for  aneurism,  on  the  ground  that  deligation  has  been 
occasionally  performed  when  no  aneurism  existed. 

Treatment. — Solid  tumors  of  the  ovary  do  not,  as  a  rule,  call  for  ope- 
rative interference,  and  the  same  may  be  said  of  those  tumors  which  con- 
tain both  solid  and  fluid  elements,  with  the  exception  of  the  fibro-cystic 
tumor,  or  cystic  sarcoma,  which  may  occasionally  be  properly  removed 
by  ovariotomy.  Hence  the  remarks  which  follow  are  to  be  understood 
as  applying  to  the  treatment  of  cysts  of  the  ovary,  which  are  of  much 
commoner  occurrence  than  the  other  forms  of  tnmor.  The  question 
whether  or  not  a  tumor  of  the  ovary  be  cystic,  can  usually  though  not 
invariably  be  decided  by  noting  the  presence  or  absence  of  fluctuation, 
upon  external,  and  especially  upon  vaginal  palpation.  In  any  case  of 
doubt,  an  exploratory  puncture  with  a  small  trocar  should  be  resorted 
to.  There  may  be  a  single  cyst,  or  the  tumor  may  be  multilocular ;  in 
the  latter  case  the  secondary  cysts  may  sometimes  be  recognized  by  pal- 
pation, and  the  contained  fluid  is  usually  darker  and  more  viscid  than 
that  of  a  cyst  which  is  unilocular ;  single  cysts,  moreover,  rarely  attain 
a  very  large  size ;  the  distinction  is  of  importance  as  regards  the  prog- 
nosis of  the  case,  single  cysts  being  occasionally  curable  by  milder  mea- 
sures than  ovariotomy,  and  offering  a  better  prospect  of  recovery  afler 
that  operation,  than  multilocular  growths.  Another  point  which  is  usu- 
ally considered  of  great  importance  as  regards  the  prognosis  of  ovari- 
otomy, is  the  presence  or  absence  of  adhesions ;  these  may  sometimes  be 
detected  by  careful  palpation  and  auscultation,  but,  on  the  other  hand, 
may  exist  without  giving  any  evidence  of  their  pretence;  it  la  probable, 
however,  that,  as  renuutied  by  Spencer  Wells,  the  StfflttMfiMr  ope- 
ration is  more  infliWMBfclgJtlia  general  condition  e4|^^^^mi|jw  by 
the  size  and  \ 
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The  surgical  procedures  resorted  to  in  the  treatment  of  ovarian  cysts, 
are  lapping^  drainage^  incision^  pariiiU  excisiorij  injection  of  iodine^  and 
ovariotomy. 

1.  Tapping,  the  mode  of  performing  which  has  already  been  described, 
is  chiefly  resorted  to  as  an  aid  to  diagnosis,  or  with  a  view  to  palliation 
rather  than  radical  cure.  It  has  b^n  conclusively  shown  by  Spencer 
Wells,  whose  experience  in  cases  of  ovarian  disease  is  probably  greater 
than  that  of  anj'  other  living  surgeon,  that  the  prospect  of  recovery  after 
ovariotomy  is  not  lessened  by  the  fact  of  the  patient  having  been  prd> 
viously  tapped  once  or  oftener ;  and  hence  there  need  be  no  hesitation  in 
employing  this  simple  operation,  either  to  assist  the  diagnosis  in  a  doubt* 
ful  case,  or  as  a  means  of  affording  temporary  relief  before  resorting  to 
graver  measures.  Special  care  must  be  taken  to  prevent  the  escape  of 
the  cystic  contents  into  the  peritoneal  cavity  (an  occurrence  which  might 
be  followed  by  peritonitis),  ])y  using  Thomson's  ^^  siphon  trocar,"  or  some 

Fig.  449. 


SlphoA  trocar. 

similar  instrument.  Though  in  the  large  majority  of  instances  tapping 
acts  only  as  ft  palliative,  it  has  occasionally  been  followed  by  permanent 
recovery ;  an  additional  argument  in  favor  of  the  practice  which  has  been 
recommended.  Tapping  through  the  vagina  or  rectum  is  occaslonailj 
preferred  to  the  ordinary  operation  through  the  abdominal  parietes. 

2.  Drainage  is  effected  by  enlarging  the  puncture  made  in  parietal 
or  vaginal  paracentesis,  and  introducing  a  tube  which  is  fixed  so  as  to 
allow  the  escape  of  fluid,  and,  if  necessary,  the  washing  out  of  the  cjat 
with  simple  or  medicated  injections.  This  mode  of  treatment  is  chiefly 
adapted  to  cases  of  unilocular  cyst,  in  which  ovariotomy  is  contra-indir 
cated  by  the  extent  of  adhesions. 

3.  Inoision  consists  in  laying  open  the  tumor  through  the  abdominal 
wall;  this  plan,  which  maybe  considered  a  modification  of  that  last  men- 
tioned, is  only  adapted  for  the  treatment  of  firmly  adherent  multi- 
locular  cysts,  which  do  not  admit  of  ovariotomy  on  the  one  band,  nor  of 
simple  drainage  on  the  other. 

4.  Partial  Exoision  consists  in  cutting  away  a  small  portion  of  the 
anterior  wall  of  the  cyst,  and  allowing  the  contents  to  escape  into  the 
peritoneal  cavity ;  this  mode  of  treatment  is  more  applicable  to  cases  of 
cystic  disease  of  the  broad  ligament  than  to  those  in  which  the  ovaiy 
is  involved  (see  p.  819). 


5.  LgMt^  of  Iodine  for  the 
been^j^^^^^|aefhlly  employed  bj 
wai^^^  ^^^  prominently  bei 
aft^B^^^     Vngh  the  writings 


of  Iodine  for  the  cure  of  ovarian  cysts,  appears  to  have 

ifhlly  employed  by  Dr.  Alison,  of  Indiana,  in  1846,  but 

prominently  before  the  profession  until  some  years 

iQgh  the  writings  of  Boinet  and  other  European  sor- 
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geons.  The  formula  recommended  by  Boinet  is  100  parts  each  of  tinc- 
ture of  iodine  and  water,  with  4  parts  of  iodide  of  potassium.  The  ope- 
ration consists  in  introducing  through  the  canula  (after  tapping)  a 
flexible  catheter,  by  means  of  which  f^om  four  to  ten  ounces  of  the  solu- 
tion are  injected,  the  liquid  being  withdrawn  again  after  ten  or  fifteen 
minutes ;  the  catheter  is  retained  as  long  as  may  be  thought  necessary, 
the  injections,  the  strength  of  which  is  gradually  increased,  being  occa- 
sionally repeated.  This  mode  of  treatment  should,  according  to  Peaslee, 
be  reserved  for  cases  of  unilocular  cyst,  with  clear,  serous  contents,  in 
which  simple  tapping  has  been  previously  employed  at  least  once;  by  so 
limiting  its  application.  Dr.  Peaslee  believes  that  the  mortality  of  the 
operation  would  be  reduced  to  one  in  ten,  and  the  proportion  of  cures 
increased  to  one  in  three. 

6.  Ovariotomy,  or  the  formal  extirpation  of  a  diseased  ovary,  was 
suggested  by  Wm.  Hunter  and  recommended  by  John  Bell;  but  the  first 
surgeon  who  actually  resorted  to  the  operation  was  McDowell,  of  Ken- 
tucky, who  performed  the  first  ovariotomy  in  the  year  1809.  This  case 
was  successful,  the  patient  surviving  thirty-two  years.  McDowell 
repeated  the  operation  about  a  dozen  times,  with  varying  success,  and 
bis  example  was  followed  by  a  few  surgeons  both  at  home  and  abroad, 
but  for  many  years  the  feeling  of  the  profession  at  large  was  that  ovari- 
otomy was  an  unjustifiable  procedure,  and  it  is  within  a  comparatively 
short  period  only  that  this  operation  has  been  generally  accepted  as  a 
legitimate  resource  of  surgery.  Among  those  who  have  acquired  most 
distinction  as  ovariotomists  may  be  particularly  mentioned  Bird,  Clay, 
Baker  Brown,  Tyler  Smith,  Wells,  Bryant,  and  Keith,  among  British 
surgeons ;  W.  L.  and  J.  L.  Atlee,  Kimball,  Dunlap,  Peaslee,  and  Thomas, 
in  our  own  country,  and  Koeberie,  in  France. 

The  operation  is  not  usually  a  very  difiScult  one,  but  is  always  one 
of  great  gravity,  the  mortality  in  the  hands  of  the  most  skilful  ovarioto- 
mists averaging  from  28  to  30  per  cent.  This  is  in  itself  no  valid  objec- 
tion to  the  operation,  for  the  death-rate  is  less  than  that  of  many  other 
operations  which  are  universally  recognized  as  legitimate;  but  it  is 
surely  sufllcient  to  render  the  surgeon  very  cautious  in  his  prognosis, 
and  to  induce  him  to  neglect  no  means  of  satisfying  himself  both  as  to 
the  accuracy  of  his  diagnosis,  and  as  to  the  applicability  of  the  operation 
to  the  particular  case  with  which  he  has  to  deal.  As  Spencer  Wells 
Justly  remarks,  ^'  it  is  seldom  that  a  surgeon  is  called  upon  to  perform 
ovariotomy  in  order  to  save  a  patient  from  imminent  death.  .  .  .  There 
is  generally  as  much  time  for  discussion  as  in  the  parallel  case  of  lithotomy 
in  the  male  adult.  And  in  both  cases,  the  responsibility  of  operating, 
with  the  full  knowledge  that  if  the  patient  be  not  saved  by  the  operation 
he  or  she  is  killed  by  it,  must  be  fairly  faced."  This  responsibility, 
moreover,  is  one  which  the  surgeon  has  no  right  to  throw  upon  the 
patient;  every  woman  knows  that,  after  an  operation  like  ovariotomy, 
she  may  die  or  she  may  get  well,  and  it  is  to  the  superior  knowledge 
and  wide  experience  of  the  surgeon  that  she  looks  for  advice  as  to  whether 
the  operation  is  or  is  not  desirable  in  her  particular  case.  The  ultimate 
decision  in  this,  as  in  every  other  case,  must  of  course  rest  with  the 
patient,  but  the  surgeon  should  honestly  and  plainly  express  his  opinion, 
whether  it  be  favorable  or  unfavorable;  and  if,  after  a  full  and  careful 
consideration  of  all  the  circumstances  of  the  case,  he  is  brought  to  the 
conclusion  that  the  operation  is,  upon  the  whole,  not  advisable,  he  should, 
in  my  judgment,  simply  decline  to  operate. 
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The  Operation  of  Ovariotomy  may  be  performed  as  follows:  The 
patient's  bowels  should  have  been  emptied  by  the  administration  of  a  dose 
of  castor  oil  a  day  or  two  previoasly,  and  by  means  of  an  enema  on  the 
morning  appointed  for  the  operation.  The  temperature  of  the  room 
should  be  at  least  70^  Fahr.,  and  the  table  well  covered  with  blankets; 
the  patient  should  be  thoroughly  anaesthetized,  and  at  the  last  moment 
the  contents  of  the  bladder  should  be  evacuated  by  means  of  the  catheter. 
The  first  incision  is  made  to  correspond  as  nearly  as  possible  to  the 
position  of  the  linea  alba,  and  may  reach  from  about  an  inch  or  an  inch 
and  a  half  below  the  umbilicus  to  within  two  inches  of  the  pubes, 
though,  in  many  instances,  a  smaller  wound  may  be  suflScient.  Wel1s*8 
statistics,  however,  go  to  show  that  provided  the  incision  does  not  extend 
above  the  umbilicus,  its  exact  length  in  inches  does  not  affect  the  result  of 
the  operation.  The  dissection  is  cautiously  continued  until  the  peritoneum 
is  reached,  when,  all  hemorrhage  having  been  checked,  this  membrane  is 
opened  by  picking  it  up  with  forceps,  making  a  small  cut,  and  then  intro- 
ducing the  left  forefinger,  upon  which  as  a  director  the  wound  is  enlaced 
to  the  Aill  extent  of  the  external  incision.  A  small  quantity  of  serum 
now  usually  makes  its  escape,  when  the  cyst  wall  probably  presents 
itself  immediately  below  the  wound ;  should  a  fold  of  omentum  or  t 
loop  of  intestine  intervene,  these  should  be  carefully  lifted  off  and  pot 
to  one  side. 

The  surgeon  then  proceeds  to  investigate  the  extent  of  adhesions,  if 
there  be  any,  by  introducing  first  two  or  three  fingers  dipped  in  luke- 
warm ^^  artificial  serum,"  then  a  curved  steel  sound  dipped  in  the  same, 
so  as  to  sweep  around  the  base  of  the  tumor,  and  finally,  if  neoessazr. 
the  whole  hand.  The  ^  artificial  serum,"  the  use  of  which  was  suggested 
by  Dr.  Peaslee,  consists  of  half  an  ounce  of  taUe-salt,  six  drachms  of 
white  of  egg^  and  two  quarts  of  water.  If  the  adhesions  be  extensiTe, 
or  if  the  tumor  be  now  ascertained  to  be  chiefly  or  entirely  solid,  it  msj 
be  necessary  to  carry  the  incision  above  the  umbilicus — this  being  done 
by  a  curve  to  the  ie/t  side,  so  as  to  avoid  wounding  the  round  ligament 
of  the  liver.  Should  the  adhesions  be  found  so  firm  and  extensive  as  to 
forbid  the  hope  of  removing  the  tumor,  the  surgeon  may  attempt  the 
treatment  by  drainage,  incision,  partial  excision,  or  injection  of  iodise, 
according  to  the  character  of  the  cyst — ^whether  single  or  maltilocnlar— 
and  the  nature  of  its  contents,  which  may  be  ascertained  by  making  in 
exploratory  puncture  with  a  small  trocar.  (Seepp.^19,  S2<l.)  Iftheadhe 
aions  be  less  firm  and  extensive^  those  which  are  accessible  may  be  ea^^ 
tally  separated  by  the  fingers,  thus  completing  what  may  be  called  the 
second  stage  of  the  operation. 

The  third  stage  consists  in  turning  the  patient  on  her  ade,  and  then 
lessening  the  size  of  the  tumor  by  tapping  the  cyst,  or  the  priacapsl 
cysts,  if  there  be  more  than  one — a  good  instrument  for  the  pvrpoie 
being  the  winged  trocar  and  canula  of  Spencer  W^s  iFig.  4Mu  orthe 
ingenious  hollow  trocar,  devised  by  Dr.  Mears,  of  this  city.  Tbe  laid 
may  be  conveyed  away  through  a  flexible  tube,  while  the  crs^waD  is 
held  forwards  with  vulseUum  forceps,  and  compression  of  the 
kepi  up  by  the  hands  of  an  assistant.  The  sao  having  beem  • 
reduced  in  siie.  is  now  gently  drawn  out  through  the  cuersal 
any  remaining  adhesions  l^ing  severed  by  the  hand,  by  a  s^taH  < 
iron  (or  the  galvanic  cautery),  by  an  ec^mfe^r^  or  by  scisKwa.  i 
to  the  peculiar  circumstances  of  the  case.  If  any  heaKwrba^ 
may  he  controlled  by  torsion,  by  styptics,  by  the  caatorl  or  hr  tibe 
ligature:  in  the  latter  case.  s^Hlfiie  should  be  ascii,  or,  w^dk  w«aU 
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perhapi  answer  equally  well,  the  antiseptic  ligature  of  Prof.  Lister,  IT 
the  adhesioua  be  inseparable,  it  may  be  uecessary  to  leave  a  portion  of 
tlui  cyst-wall. 

Fig.  450. 
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The  next  Btep  is  to  secure  the  pedicle  of  the  tumor,  so  as  to  prevent 
lieroorrhage.  This  may  be  done  by  means  of  the  ligature  or  the  clamp, 
by  dividing  the  pedicle  with  the  ecraseur^  or  the  actual  cautery ;  or  by 
applying  torsion  to  each  individual  vessel.  The  stump  of  the  pedicle, 
if  aaflicieotly  long,  should  be  fixed  between  the  lips  of  the  wound ;  but 
too  short  for  this,  must  be  returned  into  the  abdominal  cavity  j  or  it 
he  "  pocketed"  in  the  dei^'per  part  of  the  incision  (as  suggested  by 
fetorer,  of  Boston),  the  external  wound  being  accurately  closed  above  it, 
the  stump  is  to  be  fixed  in  the  external  wound,  the  use  of  the 
I  is  probably  the  best  method  of  securing  the  pedicle.    Several  varie> 
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of  clamp  have  been  employed,  those  devised  by  Wells,  Koeherle^ 
Ulee,  and  Dawson,  being  perhaps  the  best.  When  the  stump  is  so  short 
i  to  render  its  restoration  to  the  abdominal  cavity  necessary,  a  different 
blma  oiuU  be  adopted  ;  here  the  surgeon  may  choose  between  slow  division 
bf  llie  pedicle  and  the  application  of  torsion  to  each  separate  vessel,  the  use 
of  tbe  actual  cautery^  and  the  employment  of  the  Ligature,  Torsion  has 
not  been  resorted  to  sufficiently  olten  to  allow  a  positive  opinion  as  to  its 
merits.  If  the  ligature  be  employed,  the  pedicle  is  transfixed  and  tied 
Ia  two  parts,  when  the  ends  may  be  brought  out  at  the  lower  end  of  the 
wound  (Clay's  method),  or  may  be  cut  short  and  dropped  into  the  peri- 
toneal cavity,  as  advised  by  Tyler  Smith  an(}  Peaslee;  if  the  short  cut 
ligature  be  used,  it  should  be  rendered  antiseptic  in  the  way  recom- 
Bwoded  by  Prof.  Lister.  If  the  cauiery  be  used  (as  is  done  by  Baker 
Brown),  the  surrounding  parts  may  be  protected  by  the  use  of  the 
ekoip-ahleld  devised  by  Prof,  Storer. 
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The  pedicle  being  secured,  and  the  tumor  remoyed,  the  sargeon  ex- 
amines the  other  ovary  (excising  it  also,  if  it  be  diseased),  and  then, 
having  cleansed  the  peritoneum  by  careful  sponging,  closes  the  wound 
with  large  harelip  pins,  or  with  deep  and  superficial  sutures,  and  applies 
water-dressing  or  oiled  lint,  supporting  the  whole  abdomen  with  a  broad 
flannel  bandage.  The  sutures  should  be  made  of  silver  or  flexible  iron 
wire,  and  the  deep  set  should  pass  through  the  whole  thickness  of  the 
abdominal  wall,  including  the  peritoneum. 

The  after-treatment  consists  in  adopting  means  to  prerent  the  occur- 
rence of  peritonitis,  which  is  the  cause  of  death  in  about  one-fourth  of 
the  fatal  cases.  The  patient  should  be  kept  perfectly  quiet  and  tranquil, 
and  fed  upon  liquid  diet  for  ten  days  or  a  fortnight  after  the  operation. 
A  Sims's  catheter  should  be  retained  in  the  bladder  during  the  first  four 
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or  five  dajB,  and  the  bowels  locked  up  by  the  moderate  use  of  opium 
for  about  two  weeks.  If  there  be  mudi  tympanitic  distension,  a  simple 
enema  may  be  given  on  the  eighth  or  ninth  day.  The  chief  sources  of 
danger,  beside  shock  and  nervous  prostration,  are  secondary  hemor- 
rhage, peritonitis,  and  septic  poisoning.  Hemorrhage  must  be  arrested 
by  exposing  or  opening  the  wound,  and  securing  the  bleeding  vessel  in 
the  pedicle,  and  peritonitis  is  to  be  treated  in  the  way  described  in  pr^ 
vious  chapters.  Koeberle  applies  an  ice-bag  on  either  side  of  the  inci- 
sion, as  a  prophylactic  against  both  of  these  complications.  Should 
symptoms  of  septic  poisoning  supervene,  the  lower  part  of  the  incision 
should  be  opened  suflSciently  to  allow  the  introduction  of  an  elastic 
catheter,  through  which  disinfectant  solutions  may  be  injected,  and  the 
peritoneal  cavity  washed  out,  as  recommended  by  Dr.  Peaslee.  Tina 
surgeon  reports  several  successful  cases,  in  one  of  which  no  less  than 
185  injections  were  made  in  the  course  of  78  days.  The  best  disinfect- 
ants for  the  purpose  are  probably  the  Liq.  sodse  chlorinatis  and  carbolic 
acid,  either  being,  of  course,  very  much  diluted.  Quinia  should,  at  the 
same  time,  be  freely  given  internally.  The  sutures  may  be  removed,  a 
few  at  a  time,  from  the  fifth  to  the  tenth  day. 

Double  Ovajriotomy  was  first  performed  by  Dr.  J.  L.  Atlee,  of 
Lancaster,  Pa.,  in  1843,  and  has  been  since  repeated  by  several  surgeons, 
among  whom  may  be  particularly  mentioned  Dr.  Peaslee,  who  reported 
his  tMrd  case  in  1864.  The  operation  is  attended  with  but  little  greater 
difiSculty  and  risk  than  that  of  removing  a  single  ovary,  but  has  the 
necessary  disadvantage  of  rendering  the  patient  sterile. 

Extirpation  of  both  Ovaries  and  of  the  Uterus  has  been  per- 
formed in  some  30  or  40  cases,  usually,  however,  with  a  fatal  result 
In  the  light  of  past  experience,  the  repetition  of  the  operation  cannot 
be  recommended,  though  it  is,  of  course,  possible  that  wider  observa- 
tion may,  at  some  future  time,  compel  the  rendition  of  a  more  favorable 
verdict  with  regard  to  this  operation,  as  it  has  already  done  with  regard 
to  the  simpler  procedure  of  ovariotomy. 
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Cjesabian  Section. 

This  operation  may  be  performed  with  the  hope  of  saving  the  child 
alone  (in  case  of  sudden  death  occurring  to  a  woman  far  advanced  in 
pregnancy),  or  with  the  hope  of  saving  both  mother  and  child,  in  cases 
of  rupture  of  the  womb,  extreme  deformity  of  the  pelvis,  etc.  The  ope- 
ration consists  in  opening  the  abdominal  cavity  in  the  median  line  (as 
in  ovariotomy),  incising  the  womb,  rupturing  the  membranes,  and  ex- 
tracting with  the  least  possible  delay  both  child  and  placenta.  Bleeding 
is  then  to  be  arrested,  the  peritoneal  cavity  cleansed  by  sponging,  and 
the  wound  of  the  abdominal  parietes  closed  with  sutures.  The  after- 
treatment  is  directed  to  the  prevention  of  peritonitis.  The  Gsesarean 
section  has  been  occasionally  repeated  on  the  same  patient,  in  successive 
pregnancies,  from  two  to  seven  times. 

Nephrotomy  por  Kenal  Caloulxis. 

Calculous  concretions  have  been  occasionally  extracted  ftrom  the 
kidney  or  ureter,  in  cases  in  which  the  existence  of  an  abscess  or  uri- 
nary fistula  has  served  as  an  indication  for  the  proceeding,  but  the  first 
formal  nephrotomy  for  the  removal  of  renal  calculus  appears  to  have 
been  performed  by  an  Italian  surgeon,  named  Marchetti,  in  the  latter 
part  of  the  seventeenth  century.  Several  concretions  were  extracted, 
and  the  patient  recovered  with  a  renal  fistula.  The  revival  of  this  ope- 
ration has  been  recently  advocated  by  T.  Smith  (in  a  paper  in  the 
Medico- Chirurgical  Transactions^  vol.  Hi.),  who  recommends  a  longitu- 
dinal incision  along  the  outer  border  of  the  erector  spinse  muscle,  ex- 
tending downwards  four  inches  from  the  lower  margin  of  the  last  rib. 
The  incision  is  cautiously  deepened  until  the  finger  can  be  placed  upon 
the  hilus  of  the  kidney,  when,  if  thought  proper,  this  organ  can  be  laid 
open.  This  operation  does  not  involve  the  peritoneal  cavity,  so  that 
there  is  little  risk  of  peritonitis,  while  urinary  infiltration  is  prevented 
by  the  depending  position  of  the  wound.  The  great  objection  to  the 
procedure  is  the  diflSculty  of  deciding  (1)  whether  renal  calculus  exists 
at  all,  (2)  which  kidney  is  affected,  and  (3)  whether  the  calculus  be  not 
so  adherent  as  to  render  its  extraction  impossible.  Since  the  publica- 
tion of  Mr.  Smith's  paper  the  operation  has  been  tried  in  two  instances, 
but  in  neither  case  was  any  calculus  found. 

Extirpation  op  the  Kidney. 

In  a  case  of  urinary  fistula  which  was  caused  by  a  wound  of  the  ureter, 
unavoidably  inflicted  in  the  removal  of  the  uterus  and  ovary,  Simon,  of 
Heidelberg,  cut  down  in  the  left  lumbar  region  and  excised  the  kidney 
of  that  side,  securing  the  renal  vessels  by  ligature.  The  patient  reco- 
vered. A  similar  operation  has  since  been  performed  by  Dr.  Meadows, 
an  English  surgeon,  in  a  case  of  cystic  kidney,  but  the  patient  died  on 
the  sixth  day. 

Extirpation  op  the  Spleen. 

The  spleen  has  been  excised  for  traumatic  causes,  and  in  cases  of  cystic 
disease,  and  of  chronic  enlargement  connected  with  leucocythemia — 16 
cases  in  all  having  beeii|  aooortfag  to  Magdelain,  recorded  up  to  1868. 
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When  performed  for  traumatic  lesions,  or  for  cystic  disease,  the  opera- 
tion has  occasionally  been  followed  by  recovery,  but  in  the  leucocy- 
themic  cases  has,  I  believe,  invariably  terminated  fatally.  Hemorrhage, 
either  during  or  subsequent  to  the  operation,  appears  to  have  been  the 
usual  cause  of  death,  which  in  one  of  Bryant's  cases  occurred  fifteen 
minutes  after  the  patient  left  the  operating  table. 

The  results  of  splenotomy,  under  any  circumstances,  are  not,  in  my 
judgment,  sufficiently  encouraging  to  warrant  a  repetition  of  the  ope- 
ration. 

Treatment  of  Abdominal  Absobsses. 

The  surgeon  is  occasionally  called  upon  to  evacuate  collections  of 
pus  which  have  been  formed  in  connection  with  the  liver,  gall-bladder, 
spleen,  kidney,  intestinal  canal,  or  ovary,  or  in  the  deep  layers  of 
areolar  tissue  found  in  the  neighborhood  of  the  broad  ligament. 

Hepatio  Abscess  is  not  unfrequently  met  with  in  tropical  regions. 
The  pus  may  occasionally  find  a  vent  into  a  neighboring  portion  of 
intestine,  or  may  perforate  the  diaphragm  and  enter  the  lung,  or  finally 
may  point  externally.  In  the  latter  case  surgical  interference  may  be 
required,  the  treatment  consisting  in  puncturing  the  abscess  with  a 
trocar  and  canula,  the  latter  being  provided  with  a  stopcock  as  in  the 
operation  of  paracentesis  thoracis.  The  puncture  should  not  be  made 
until  the  signs  of  external  pointing  show  that  adhesions  have  been 
formed  between  the  visceral  and  parietal  layers  of  peritoneum,  bat  if 
the  other  symptoms  be  urgent,  an  attempt  may  be  made  to  hasten  this 
occurrence,  by  the  use  of  blisters  or  caustics,  by  making  a  superficial 
incision  over  the  part,  or  by  the  introduction  of  acupuncture  needles. 
The  same  means  may  be  resorted  to  in  dealing  with  other  abdominal 
abscesses. 

Biliary  Absoess. — The  surgical  treatment  of  abscess  originating  in 
the  gall-bladder,  is  to  be  conducted  on  the  same  principles  as  that  of 
hepatic  abscess. 

Splenic  Abscess  is  of  rare  occurrence.  The  treatment  consists  in 
evacuating  the  pus  by  means  of  a  trocar  and  canula,  as  soon  as  adhesion 
has  occurred  between  the  adjacent  layers  of  peritoneum. 

Perlnephritic  Abscess. — Collections  of  pus,  originating  in  the 
areolar  and  adipose  tissue  around  the  kidney,  may  find  a  vent  by 
bursting  into  the  kidney  itself,  or  into  the  bladder  (the  pus  then 
escaping  in  the  urine),  by  perforating  the  diaphragm  and  entering  the 
thoracic  cavity,  or  by  opening  into  the  vagina  or  bowel,  or  on  the  ex- 
ternal surface,  usually  in  the  hypochondriac  or  lumbar  region.  This 
affection  has  been  particularly  studied  by  Trousseau,  and  more  recently 
by  Bowditch,  of  Boston,  the  last-named  author  having  particularly 
insisted  upon  the  importance  of  early  surgical  interference.  The 
treatment  consists  in  making  a  puncture  or  incision  to  evacuate  the 
contents  of  the  abscess,  as  soon  as  the  existence  of  pus  has  been  ascer- 
tained with  reasonable  certainty :  the  opening  should  as  a  rule  be  made 
in  the  lumbar  region,  because  the  kidney  can  be  reached  from  behind 
without  wounding  the  peritoneum;  if,  however,  absolute  pointing  of  the 
abscess  should  have  occurred  anteriorly,  indicating  the  formation  of 
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adhesion  between  the  adjacent  layers  of  peritoneum,  the  opening  should 
rather  be  made  at  the  point  at  which  fluctuation  is  most  distinct.  With 
regard  to  the  comparative  advantages  of  incision,  and  of  puncture  with 
a  trocar  and  canula,  I  should  prefer  the  former ;  the  objection  usually 
urged,  is,  that  the  use  of  the  bistoury  is  more  apt  to  be  followed  by 
hemorrhage,  but  then  if  hemorrhage  should  occur,  a  free  opening  would 
afford  greater  facility  for  its  control.  Perhaps  the  best  plan  would  be 
to  make  a  superficial  incision,  and  then  thrust  in  a  grooved  director  in 
the  way  recommended  by  Hilton  for  the  opening  of  deep-seated  abscesses 
in  other  situations  (see  page  381).  Even  if  the  flow  of  pus  do  not  im- 
mediately follow  the  operation.  Dr.  Bowditch's  experience  has  shown 
that  the  symptoms  are  quickly  relieved,  the  swellin^^adually  melting 
away,  as  it  were,  under  the  influence  of  the  suppuration  which  subse- 
quently occurs. 

Feoal  or  Sterooraoeous  Abscess  may  originate  in  connection 
with  any  part  of  the  intestinal  canal,  but  its  most  common  seat  is  the 
neighborhood  of  the  caecum  or  appendix  vermiformis,  where  it  consti- 
tutes Ferity phlitic  Abscess.  Fecal  abscess  may  result  from  injury,  or 
firom  perforation  of  the  bowel  occurring  in  the  course  of  typhoid  fever, 
but  its  most  common  cause  is  the  irritation  produced  by  a  foreign  body. 
The  treatment  consists  in  making  a  free  incision,  as  soon  as  the  occur- 
rence of  pointing  renders  it  probable  that  adhesions  have  been  formed 
between  the  parietal  peritoneum  and  that  covering  the  wall  of  the 
abscess.  If  the  patient  recover,  it  will  probably  be  with  a  fecal  fistula 
which  must  be  treated  as  directed  at  page  371. 

Ilio-Pelvio  Absoess  originates  usually  in  connection  with  the 
ovary,  broad  ligament,  or  retro-peritoneal  areolar  tissue,  the  affection 
being,  in  most  instances,  met  with  as  a  complication  of  the  puerperal 
state.  The  pus  may  find  its  way  into  the  rectum,  uterus  or  vagina, 
bladder,  or  peritoneal  cavity,  or,  if  peritoneal  adhesions  have  been 
formed,  may  point  externally.  When  it  is  thought  proper  to  open  the 
abscess,  this  may  be  done  by  cautious  incision,  or  by  puncture  with  a 
trocar  and  canula,  through  the  posterior  wall  of  the  vagina,  the  rectum, 
or  the  abdominal  wall.  If  the  latter  situation  be  chosen,  the  operation 
should  be  delayed  until  after  the  establishment  of  adhesions  between  the 
adjacent  layers  of  peritoneum. 

Suppuration  oocurring  in  an  Ovarian  Cyst  (often  though  in- 
correctly called  Chronic  Ovarian  Abscess)  has  been  successfully  treated 
by  Bryant,  by  making  an  incision  in  the  median  line  of  the  abdomen, 
laying  open  the  cyst,  stitching  its  walls  to  the  edges  of  the  external 
wound,  and  subsequently  washing  out  the  cavity  daily  by  means  of  a 
syringe. 

Hydatids,  Serous  Cysts,  etc. 

The  surgeon  is  occasionally  called  upon  to  open  hydatids^  which  occur 
in  the  liver,  and  more  rarely  in  other  organs.  The  opening  may  be  made 
either  with  caustic  or  with  the  trocar  and  canula,  with  the  same  precau- 
tions against  the  escape  of  fluid  into  the  peritoneal  cavity  as  in  the 
case  of  hepatic  abscess.  Dr.  Southey,  of  St.  Bartholomew's  Hospital, 
London,  has  recorded  a  case  of  intra4horactc  hjdMd^h^mUiot  the  cyst, 
after  being  tapped,  was  extracted  through  a  ^^flllHHlHM^M^^  ^^^ 
ribs:  the  patient  recovered. 
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The  use  of  the  trocar  is  also  sometimes  resorted  to  in  cases  of  seroiu 
cyst  of  the  livery  kidney,  or  spleen,  or  in  those  of  distension  of  the  gcUlr 
bladder  from  accumulation  of  the  biliary  secretion. 

The  same  precautions  should  be  adopted  here  as  in  the  case  of  hydatids. 


CHAPTER   XLIV. 

•  URINARY  CALCULUS. 

In  the  uriue  are  found  deposits  of  various  solid  substances,  which 
when  in  the  form  of  an  impalpable  powder  are  called  sediments,  when 
granular  or  crystalline  are  spoken  of  as  gravel,  and  when  concret^  into 
masses  constitute  calculi  or  stones.  The  constitutional  conditions 
which  precede  or  accompany  the  formation  of  these  deposits  are  often 
called  diatheses,  and  surgeons  thus  speak  of  the  uric  acid,  the  oxalic, 
and  the  phosphatic  diathesis. 


Yarietiis  of  Calculus. 

The  most  common  and  therefore  the  most  important  varieties  of  cal- 
culus are  those  composed  respectively  of  uric  acid,  oxalate  of  lime,  and 
phosphatic  salts.  Beside  these,  other  varieties  are  occasionally  met 
with,  in  which  the  concretion  is  composed  of  urates,  cystine,  xanthine, 
fatty  matter,  carbonate  of  lime,  eta 

Urio  Aoid  Calculus.— This  is  very  common,  constituting,  according 
to  Roberts,  five-sixths  of  all  renal  calculi,  and  of  vesical  calculi  which 

Fig.  454. 


^1 


Urle  add. 


Urie  Mid  ealeolu. 


have  recently  descended  from  the  kidney.  When  uric  (or  lithic)  acid  is 
deposited  as  gravel,  it  occurs  in  the  form  of  little  crystalline  masses  or 
flattened  concretions  of  a  yellowish  or  reddish-brown  color.  The  uric 
acid  calculus  is  ordinarily  of  moderate  size,  of  a  flattened  oval  form, 
and  of  a  fawn  color:  on  section,  it  is  often  found  to  be  composed  of  con- 
centric laminse.    Its  weight  rarely  exceeds  an  ounce.     The  surface  of 
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the  stone  is  usually  smooth  and  somewhat  mamillated,  bat  occasionally 
rough  and  manifestly  crystalline.  The  best  test  for  uric  acid  is  the 
development  of  a  bright  violet  or  purple  hue  (murexid),  on  applying  the 
vapor  of  ammonia  to  the  residue  left  by  treating  the  suspected  substance 
with  nitric  acid  and  heat.  The  urine  of  patients  with  uric  acid  calculus, 
is  acid  and  frequently  high-colored  ;  it  often  deposits  uric  acid  crystals 
and  amorphous  urates.  This  form  of  stone  is  met  with  among  free 
livers,  especially  those  of  a  gouty  habit,  and  among  strumous,  over-fed 
children. 

Urates. — The  urates  of  potassa,  soda,  and  ammonia  are  not  nnfre- 
quently  deposited  in  the  form  of  an  amorphous  sediment  in  urine  after 
it  has  been  voidedj  constituting  the  common  lateritious  depotdt  which  is 
met  with  in  febrile  affections,  or  which  may  occur  fVom  mere  concen- 
tration of  the  urinary  secretion ;  but  calculi  composed  of  urates  are  very 
rare.  They  are  almost  exclusively  observed  in  young  children,  and  as 
renaZ  concretions;  though  it  is  probable  that  urates  occasionally  form 
the  nucleus  of  a  vesical  stone.  The  exact  chemical  composition  of  these 
calculi  is  a  matter  of  some  doubt,  most  authorities  regarding  them  as 
concretions  of  urate  of  ammonia^  though  one  of  the  latest  writers, 
Boberts,  of  Manchester,  appears  to  regard  them  as  consisting  of  U7'ate 
of  soda.  Urate  calculi  are  soft,  and  never  large ;  they  may  be  recog- 
nized by  their  solubility  in  hot  water.  Urate  of  ammonia  is  often  depo- 
sited in  connection  with  phosphates  from  ammoniacal  urine,  and  is  thus 
met  with  in  the  outer  layers  of  vesical  calculi. 

Oxalate  of  Iiime  Calculus  (Mulberry  Calculus). — ^When  evacuated 
in  the  form  of  gravel,  oxalate  of  lime  occurs  as  minute  seed-like  concre- 

Fig.  455.  Fig.  456. 


Oxalate  of  lime.  Mnlberry  ealcalai. 

tions,  of  a  smooth  and  rounded  form,  and  of  a  grayish-brown  color.  The 
oxalate  of  lime  calculus  is  hard,  of  a  somewhat  spherical  shape,  dark- 
brown  or  black  (more  rarely  bluish-gray)  in  color,  and  tuberculated  on 
the  surface,  somewhat  resembling  a  mulberry.  It  rarely  attains  a  large 
size.  Oxalate  of  lime  and  uric  acid  are  often  deposited  in  alternate 
^yers,  the  calculus  consisting  of  more  or  less  perfect  concentric  laminae ; 
the  nucleus  of  such  a  calculus  is  usually  composed  of  uric  acid.  Oxa- 
late of  lime  is  soluble  in  nitric  and  hydrochloric  acids,  and  when  treated 
with  the  blowpipe  leaves  a  residue  of  lime,  which  blues  reddened  litmus, 
and  browns  turmeric.    The  deposit  of  oxalate  of  lime  appears  to  be  due 
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to  an  imperfect  metamorphosis  of  the  azotized  constitaents  of  the  blood, 
originating  sometimes  in  errors  of  diet,  or  in  exposure  to  bad  hygienic 
conditions  of  various  kinds. 

Phosphatio  Galoulus. — Of  this  there  are  three  varieties: — 
1.  Amorphous  Phosphate  of  Lime  {Bone  Earth)  is  rarely  met  with  as 
the  sole  constituent  of  a  calculus.  Stones  of  this  variety  are  of  a  whitish, 
chalky,  or  pale-brown  color,  are  smooth  and  friable,  and  sometimes  attain 
a  considerable  size.  The  phosphate  of  lime  calculus  may  be  recognized 
by  its  solubility  in  nitric  and  hydrochloric  acids,  and  by  its  being  totally 
infusible  before  the  blowpipe.  Phosphate  of  lime  is  also  met  with  in 
the  urine  in  a  crystalline  form  {stellar  phosphate)^  but  does  not  under 

these  circumstances  occur  as  a  calcnlus. 

Fig.  457.  The  presence  of  amorphous  phosphate 

of  lime  in  the  urine  depends  solely  on 

the  alkaline  condition  of  that  secretion. 

.^^  \  m  t^lB      ^W  ^*  Phosphate  of  Ammonia  and  Mag- 

V^k  \^  ^''f       ^  nesia  {  Triple  Phosphate). — This  is  more 

\^^  ^^        common  than  the  phosphate  of  lime; 


l^lri    ^^\     ^      J^     the  stones  are  of  a  whitish-gray  color, 
C^    ^yM     ^^    H   /     and  evidently  composed    of   crystals. 
\^  4^      The  triple  phosphate  is  soluble  in  acetic, 


or  in  hydrochloric  acid,  and  is  precipi- 
tated by  an  excess  of  ammonia,  in  a  crys- 
talline form.  It  is  with  difficulty  fusi- 
ble before  the  blowpipe. 

3.  Mixed  or  Fusible  Calculus. — This 
Triple  photphat*.  ^^  variety  is  formed  of  a  mixture  of  the 
phosphate  of  lime  and  triple  phosphate; 
it  often  occurs  as  a  white  mass,  easily  broken  up,  and  resembling  mortar; 
it  is  characterized  by  the  great  facility  with  which  it  may  be  fused  before 
the  blowpipe.  The  mixed  phosphates  rarely  constitute  the  whole  of  a 
calculus,  but,  on  the  other  hand,  very  frequently  form  some  of  the  outer 
layers,  deposited  upon  uric  acid  or  other  nuclei,  or  upon  foreign  bodies. 
The  triple  phosphate  and  mixed  phosphates  are  met  with  in  alkaline, 
and  especially  in  ammoniacal  urine. 

Fig.  458.  Cystine  Calculus. — This  is  a  rare  form  of 

calculus.    It  is  of  a  yellow  color  and  has  usually 
an  oval  shape,  and  a  mamillated  and  slightly 
lustrous  surface.    On  section,  it  presents  a  radi- 
ated appearance,  and  is  at  first  of  a  yellow,  wax- 
like color,  turning  to  a  pale  green  by  long  expo- 
sure to  the  light.    Cystine  is  soluble  in  the 
mineral  acids,  and  in  ammonia;  when  precipi- 
seetion  of  a  cystine  eaicaiat,    ^^^^^^  ^^om  a  solutiou  in  the  latter  (by  evapora- 
withanncieutofnricacid.and    tiou  of  the  solveut),  it'  appears  in  the  form  of 
an  external  coat  of  phosphates,    characteristic  six-sidcd  crystals. 

Xanthine  or  Xanthic  Oxide  is  a  very  unusual  constituent  of  cal- 
culous concretions;  it  is  soluble  in  ammonia,  but  does  not  crystaUize 
when  precipitated. 

Patty  or  Saponaoeous  Matters  ( Urostealith)  have  been  occa- 
sionally found  in  calculi ;  the  origin  and  precise  nature  of  the  substances 
in  question  are  not  positively  known. 
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Carbonate  of  Lime  Calouli  are  very  rarely  met  with.  They  are 
always  small,  are  white,  yellow,  or  ash-colored,  and  are  smooth,  hard,  and 
sometimes  lustrous. 

Fibrinous  Calculi  and  Blood  Calouli  have  been  described  by 
various  writers,  but  can  scarcely  be  considered  as  urinary  deposits. 
They  are  called  by  Poland  paeudihcalculi. 

Silica  is  occasionally  met  with  as  a  constituent  of  calculi,  but  the 
masses  which  have  been  supposed  to  be  entirely  formed  of  this  sub- 
stance, have  been,  according  to  Poland,  pebbles  or  small  stones  intro-^ 
duced  from  without. 

For  further  information  with  regard  to  the  various  forms  of  urinary 
deposit  and  urinary  calculus  (of  which  the  foregoing  very  brief  sketch 
is  all  that  the  limits  of  this  volume  will  allow),  I  would  refer  the  student 
to  special  works  on  the  diseases  of  the  urinary  organs,  and  particularly 
to  the  writings  of  Bird,  Jones,  Beale,  and  Roberts. 

Renal  Calculus. 

Renal  calculi  are,  in  the  large  majority  of  instances,  composed  of  uric 
acid.  The  symptoms  produced  by  a  renal  calculus  consist  of  pain  of  an 
aching  character  in  the  lumbar  region,  with  occasional  aggravations 
{nephritic  colic)  in  which  the  pain  shoots  downwards  towards  the  scro- 
tum and  inner  part  of  the  thigh,  and  is  attended  by  nausea  or  vomiting, 
and  by  dysuria  and  increased  frequency  of  micturition.  The  urine  at 
such  times  may  contain  blood,  pus,  or  epithelial  scales.  When  a  calculus 
escapes  from  the  kidney  into  the  ureter,  giving  rise  to  a  fit  of  the  stone^ 
the  symptoms  are  greatly  aggravated.  The  patient  is  suddenly  seized 
with  intense  pain,  radiating  down  the  inside  of  the  thigh  and  into  the 
spermatic  cord  and  testicle,  the  latter  organ  being  retracted.  There  is 
constant  vomiting,  with  a  feeling  of  great  prostration,  constipation, 
partial  suppression  of  urine,  and,  if  the  attack  continue,  decided  febrile 
disturbance.  The  symptoms  quickly  subside  when  the  calculus  reaches 
the  bladder,  but  if,  as  sometimes  happens,  the  concretion  becomes  im- 
pacted in  the  ureter,  dilatation  of  that  tube  will  ensue,  with  consequent 
disease  of  the  corresponding  kidney.  Should  impaction  occur  on  both 
sides,  a  fatal  result  will  be  inevitable. 

Treatment  of  Renal  Calculus. — During  the  descent  of  a  calculus, 
which  may  occupy  several  days,  the  patient  should  be  kept  fully  under 
the  influence  of  opium — warm  baths,  with  hot  fomentations  or  poultices 
to  the  loins  and  abdomen,  being  also  of  service.  In  some  cases,  cupping 
over  the  region  of  the  kidney  may  be  required.  The  bowels  should  be 
acted  on  by  means  of  enemata,  and  diluents  may  be  freely  administered 
(if  the  stomach  do  not  reject  them)  to  encourage  the  flow  of  urine. 

During  the  intervals  between  the  paroxysms  of  nephritic  colic,  an 
attempt  should,  in  suitable  cases,  be  made  to  eflect  the  solution  of  the 
concretion  by  the  administration  of  the  citrate  or  acetate  of  potassa, 
which  are  easily  taken,  and  which  enter  the  urine  in  the  form  of  carbon- 
ate. The  cases  which,  according  to  Roberts,  who  has  Bpccially  studied 
this  subject,  admit  of  solvent  treatment,  are  those  m  which  this  urine 
has  an  acid  reaction,  and  in  which  the  concretion  ia  probably  compos 
of  uric  acid.    In  such  cases,  from  two  to  three  Bcruples  of  eltlier  of  f 


Fig.  459, 
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salts  named  raaj'  be  giveu  in  three  or  foar  fluidouDces  of  water,  regubrly 
every  three  hours.  The  0|>ertttion  of  nephrotomy  for  the  relief  of  le&al 
calcolus  has  already  been  referred  to  (p.  825). 

Tesical  Calculus. 

A  vesical  calculos  may,  as  has  been  seen,  originate  from  a  coacreUon 
which  has  descended  from  the  kidney;  but  in  other  cases  stone  is  y^ 
marily  formed  in  the  bladder,  by  the  aggregation  of  small  granalftrpiT- 
ticles,  around  which,  as  a  nucleus,  fresh  deposits  subsequently  Uke 
place,  or  by  the  deposit  of  calculous  matter  around  some  extr^eoos 
substance,  such  as  a  bullet,  pin,  straw,  or  broken  catheter,  which  his 
been  introduced  from  without. 

Structure  and  Physical  Characters  of  Vesical  Calculi- 

Structure. — Calculi  may  be  composed  throughout  of  the  same  gnb- 
stance,  but  in  many  instances  consist  of  several  layers  or  laminie  of  dif- 
ferent chemical  characters,  deposited  arooad  i 
central  portion  or  txucleus.  These  stones  in 
called  alternating  calculi.  The  nucleus  is  Qie* 
allj"  composed  of  uric  acid,  oxalate  of  lime  ntidei 
coming  next  in  frequency.  When  the  nucleus  ii 
phospbatic,  the  stone  is  not  alternatiog,  the  Ujen 
subsequently  deposited  being  phosphatic  likewist 
Whatever  be  the  primary  nature  of  the  calcolo*, 
it  may  become  encrusted  with  phosphates  in  ooi> 
sequence  of  an  ammoniacal  state  of  the  tiriw, 
due  to  vesical  irritation.  Calculous  matter  atjr 
be  deposited  around  a  mass  composed  of  sentil 
small  concretions  aggregated  together,  the  stODC 
then  appearing  on  section  to  contain  acfeni 
nuclei. 

Number, — In  the  majority  of  instances  the  bladder  contains  bat  i 
single  calculus,  but  occasionally  two  or  more  are  found  in  the  sami 
case,  and  in  a  few  instances  very  large  numbers  of  stones  coexist;  tlie 
most  remarkable  case  on  record  is,  perhaps,  that  of  Chief-.!  ustice  Mi^ 
shall,  from  whose  bladder  Dr,  Physick  is  said,  on  the  authority  of  Dr. 
Randolph,  to  have  removed  by  lithotomy  more  than  one  thousand  calcoH. 
Sometimes  several  calculi  become  glued  together  by  sabalous  matte 
and  Inspissated  mucus,  forming  one  large  stone  somewhat  resembling  a 
grape-shot  in  miniature. 

Shape. — The  most  common  shape  of  a  vesical  calculus  is  a  flattened 
ovoid,  though  mulberry  calculi  are  often  somewhat  rectangular,  or  inf' 
gularly  rouixied,  while  phosphatic  stones  are  occasionally  cifriousJj 
branched  or  constricted.  When  several  calculi  are  present,  the  opposing 
surfaces  become  worn  by  attrition,  various  facets  being  thus  deiraoped 
on  the  sides  which  are  in  contact. 

Size. — The  size  of  calculi  varies  from  that  of  a  pint's  head  to  that  of 
a  mass  several  inches  in  diameter.  One  of  the  largest  stones  known 
was  extracted  by  a  Belgian  surgeon  named  U3^tterhoeven,  by  the  »x\^ 
pubic  method,  the  concretion  in  this  instance  being  six  and  a  half  i 
long  and  four  wide,  and  weighing  over  two  pounds.  Such  large  si 
are,  however,  seldom  seen  at  the  present  day,  and  one  or  two  ii 
may  be  considered  an  average  length  of  the  calculi  ordinarily  met  with 
in  practice. 


SectUa   of  &q    aitertuitiug 
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WtujhL — The  weight  of  vesical  calculi  varies  as  miicli  as  their  size. 
The  lightest  atones  mentioned  in  Crosse's  tables  weighed  three  and  four 
grmins  resi)cclively,  and  the  heaviest,  seven  and  eight  ounces;  hut  even 
tliis  weight  lias  been  greatly  exceeded  by  that  of  stones  seen  by  Mayo, 
Uarcner,  Cooper,  Mott,  Cliuc,  Morand,*  and  other  surgeons.     The  avc- 

_  weight  is  from  one  or  two  drachms  to  an  ounce.  Of  704  calculi 
peferred  to  in  Crosse's  tables,  there  were  310  in  which  the  weight  was 
aader  and  364  in  which  it  was  over  three  drachms. 

Hardne^i^, — The  hardness  varies  according  to  the  chemical  nature 
of  the  calculus — stones  of  the  nudbcrry  variety  being  the  least,  and 
of  the  phosphatic  the  most  easily  broken.  Some  of  the  latter 
^aHely  are  extremely  friable,  and  of  a  mortardike  consistency. 

SiittaUon* — The  situation  of  calculi  in  the  bladder  varies  with  the 
mJiK>anl  of  nrine  contained  in  the  organ,  the  size  of  the  stone,  and 
the  position  of  the  patient.  The  locality  in  which  a  stone  is  usually 
found  upon  sounding,  is,  at  least  in  the  case  of  small  calculi,  at  the 
im^f<^nd  of  the  bladder;  but  a  stone  may  at  other  times  rest  directly 
the  neck  of  the  viscus,  or  may  be  lodged  above  the  pubes,  or  behind 
tlie  prostate — the  latter  being,  indeed,  the  usual  localitj'  in  cases  of 
cbronic  prostatic  enlargement.  A  calculus  usually  floats  loosely  in  the 
bladder,  but  ma}-  be  fixed  in  one  of  the  pouches  of  the  organ  (if  this  be 
MdooJated),  when  the  stone  is  said  to  be  encifsled  :  it  ma3'  also  be  ad- 
k^rtni  io  the  side  of  the  bladder,  or  may  be  caught  in  the  orifice  of  a 

ii^r,  or  may  be  partially  surrounded  by  a  fungous  growth.     In  other 
160  omlculous  matter,  instead  of  being  concreted  into  the  form  of  a 
ne,  U  deposited  in  ridges  or  layers  upon  the  vesical  mucous  membrane. 
[}aiue8  of  Calculus. — The  causes  of  calculus  are  in  most  cases 
y  ob«cure,  for  though  it  is  oflen  possible  to  trace  the  occurrence  of 
nary  deposits  to  certain  jdeflnite  states  of  the  constitution,  there  is  no 
a|>|)areot  reason  why  these  deposits  should  form  calculous  concretions  in 
oajaes  and  not  in  others.     Occasionally,  however,  the  development 
tia  is  evidently  due  to  the  presence  of  a  foreign  body,  as  a 
catheter,  slate-pencil,  or  hair-pin. 

Age  appears  to  e^cercise  a  decided  influence  upon  the  occurrence 
ulus,  the  statistics  collected  by  Civiale,  Qross,  Coulson,  and 
n  showing  that,  in  round  numbers,  about  two-thirds  of  the 
nnm^ier  of  cases  are  in  persons  under  twent}',  and  about  two* 
la  in  those  under  ten  years  of  age.  These  figures  furnish,  however, 
but  an  afxproximation  to  the  true  statement,  for  while,  on  the  one  hand, 
i^  alone  may  persist  for  many  years  before  it  is  detected,  the  total 
Bonber  of  persons  between  (€,g,)  the  ages  of  five  and  ten  is,  on  the  other 
"  "  much  larger  than  at  any  quinquennial  i)eriod  of  adult  life,  so  that 
"  live  proportion  of  patients  at  any  particular  age  may  be  very 
[HI  from  that  above  given- 

\ — Persons  of  the  male  ser  are  undoubtedly  more  apt  to  be  af* 

with  vesical  calculus  than  women;  but  the  difference  is  probably 

srealer  than  can  be  accounted  for  by  the  respective  anatomical 

iTtarities  of  the  male  and  female  urethra,  the  escape  of  small  calculi 

h  the  latter  being  much  easier  than  through  the  former. 

tenre. — The  frequency  of  calculous  disorders  varies  in  different 

thus  in  our  own  country  stone  ia,  according  to  (iroaa,  more 

in  tlie  States  of  Kentucky,  Yirginia,Tennea6eeY  and  Ohio  than  in 

*  Honuid  is  taid  to  have  seen  a  vesical  calculns  weighing  «x  pounds. 
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any  other  regions.  Ia  the  neighborhood  of  Philadelphia  it  is  certainly 
very  rare ;  the  records  of  the  Pennsylvania  Hospital  showing  that  of 
about  eighty  thousand  patients  treated  in  its  wards,  in  one  hundred  and 
sixteen  years,  there  were  but  one  hundred  and  twenty-five  cases  of  stone, 
a  proportion  of  less  than  one-sixth  of  one  per  cent. 

Other  Causes — Among  other  circumstances  which  have  been  supposed 
to  influence  the  frequency  of  the  occurrence  of  calculus,  may  be  men- 
tioned race  J  climate,  diet  J  th£  use  of  limestone  water^  social- condition, 
hereditary  predisposition,  etc 

Finally,  any  circumstance  which,  by  interfering  with  the  excretion  of 
urine,  leads  to  vesical  irritation,  and,  in  consequence,  to  an  ammoniacal 
state  of  the  contents  of  the  bladder,  may  be  considered  as  predisposing 
to  the  production  of  stone ;  thus  stricture  of  the  urethra,  enlargement  of 
the  prostate,  and  paralysis  of  the  bladder  from  injuries  of  the  spine, 
may  all  act  as  causes  of  vesical  calculus. 

Symptoms  of  Vesical  Calculus. — These  vary  according  to  the 
shape  and  size  of  the  stone,  the  age  and  general  condition  of  the  patient, 
etc.  A  smooth  and  rounded  calculus  produces  less  irritation  than  one 
which  is  sharp  and  angular,  and  a  small  stone  usually  causes  less  dis- 
turbance than  a  large  one.  In  children,  though  there  be  a  good  deal  of 
local  distress,  there  is  seldom  much  constitutional  suffering,  the  patients 
often  appearing  particularly  rosy  and  hearty.  This  is  not,  however, 
invariably  the  case,  and  children  are  occasionally  seen  who  are  much 
emaciated  and  worn  down  by  the  constant  irritation  produced  by  the 
stone.  In  adults,  the  general  health  suffers  at  a  comparatively  early 
period,  and  inflammation  of  the  bladder  and  kidney  are  common  com- 
'  plications  of  stone  at  this  period  of  life.  Phosphatic  calculi  are  usually 
said  to  produce  more  irritation  than  those  of  other  varieties ;  but  this 
is,  I  believe,  erroneous,  the  fact  being  that  cystitis  (with  an  ammoniacal 
condition  of  the  urine)  almost  invariably  precedes  and  accompanies  the 
deposit  of  phosphatic  matter. 

Fain  is  usually  a  prominent  symptom  of  stone,  and  often  the  first 
which  attracts  attention ;  beside  a  dull  pain  and  feeling  of-  weight  in 
the  region  of  the  bladder  and  in  the  perineum,  there  is  pain  referred  to 
the  groins,  testes,  thighs,  or,  even  the  arms  or  soles  of  the  feet,  with  a 
peculiar,  sharp,  cutting  pain  in  the  glans  penis,  which  is  most  marked  in 
children — leading  to  a  habit  of  squeezing  and  dragging  at  the  part,  and 
giving  rise  to  elongation  and  hypertrophy  of  the  prepuce.  The  pain  is 
usually  worst  immediately  after  urinating,  from  the  stone  then  falling 
forward  on  the  neck  of  the  bladder,  which  is  the  most  sensitive  part  of 
that  organ.  In  order  to  prevent  this,  calculous  patients  get  the  habit  of 
making  water  in  the  recumbent  position.  The  pain  is  always  increased 
by  riding  or  walking,  or  by  any  movement  which  causes  the  stone  to 
jolt  about  in  the  bladder ;  these  variations  in  the  amount  of  pain  felt, 
are  less  marked  in  tho^e  cases  in  which  the  stone  is  habitually  lodged 
behind  an  enlarged  prostate,  and  are  almost  absent  in  cases  of  encysted 
calculus. 

Frequent  and  Painful  Micturition  is  a  very  constant  symptom  of 
vesical  calculus;  in  some  instances  there  is  absolute  incontinence  of 
urine,  and  in  others  retention ;  the  flow  sometimes  stops  suddenly  from 
the  stone  falling  over  the  orifice  of  the  urethra,  beginning  again  when 
the  patient  changes  his  position.  The  urine  often  contains  blood,  and, 
if  there  be  cystitis,  may  be  heavily  loaded  with  mucus  or  pus;  when  the 
kidneys  become  implicated,  the  urine  is  commonly  albuminous.    The 
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•  ditoctlcn  of  crystals  of  uric  acid  or  oxalate  of  lime  in  the 
•enr^  to  throw  some  light  upon  the  nature  of  t[ie  ealcylus. 

Prolapse  9f  0\e  Hectum  is  a  not  unlVequent  accom- 
pcniuient  of  stone  in  children,  and  is  occasionallr  seen 
In  adults;  it  evidently  results  from  the  straining  etforts 
tnacle  to  the  endeavor  to  empty  the  bladder. 

Priapism  and  Invaluniary  Seminal  Discharges  are 
amoDg  the  rarer  symptoms  of  vesical  calctilus. 

Dlapiosls.— From  observation  of  some  or  all  of 
tilQ  sjrmptoms  mentioned,  the  surgeon  may  smtpecl 
the  existenee  of  a  calculus  in  the  bladder,  but  cannot 
bt  oertmn  of  it  until  he  has  elicited  physical  evidences 
0f  Ibe  presence  of  the  stone*  In  children  the  calculus 
mmj  sometimes  be  felt  by  the  finger  introduced  into 
tiie  rectum,  and  In  women  by  a  similar  exploration, 
per  vamnam^  but  the  common  means  of  determining 
Ihe  presiittce  of  a  stone  is  by  the  introduction  of  a 
0&untl  into  the  bladder* 

Sounding  for  Stone. — A  sound  Is  a  solid  steel 
iiii»triinient  of  the  general  shape  of  a  catheter,  but  with 
S>rtcrbeak  (not  much  exceeding  an  inch  in  length), 
'more  abruptly  curved;  the  handle  is  made  broad 

Fig.  460. 
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icl  smooth,  and  the  shaft  narrower  than  the  beak, 
which  is  of  a  somewhat  bulbous  shape.  The  sound 
sy  be  plated  with  nickel,  which  renders  it  less  liable 
rusu  Sir  H.  Thompson  recommends,  as  preferable 
ttte  ordinary  sound,  one  which  is  hollow,  so  as  to 
low,  if  necessary,  the  gradual  escape  of  urine,  and 
a  grooved  cylindrical  handle,  which  permits 
I  delicacy  of  manipulation  than  tlie  broad  and  flat 
of  the  instrument  commonly  employe<l;  the 
I  graduated  and  provided  with  a  sHde^  so  as  to 
ire  the  size  of  tlie  stone.  The  operation  of 
iUkg  is  occasionally  followed  by  some  pain  and 
itutional  disturbance,  and  should  therefore  not 
prformed  during  the  existence  of  great  vesical 
Lion,  but  should,  under  such  circumstances,  be 
aned  for  a  few  days,  until  the  irritation  has  been 
Allayed  by  the  administration  of  demulcents  and  other 
suitable  remedies.  The  operation  is  thus  performed: 
The  patient  is  laid  on  his  back  on  a  hard  mattress, 
with  the  hips  slightly  elevated,  and  may  be  etherized 
if  this  be  thought  desirable ;  there  should  be  a  mode- 
r  le  quantiiy  of  liquid  in  the  bladder,  and  therefore 
if  the  f^fttieiit  have  passetl  his  urine  shortly  before  the 
f«w  oanc^ft  of  tepid  water  may  be  injected  through  an 
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elastic  catheter. 


d 


URINARY   CALCULUS. 


The  surgeon,  standing  between  the  thighs  of  the  patient,  or  on  eitkr 
side,*  and  holding  tlie  sound  previously  wanned  and  oiled  in  his  rifhi 
hand,  and  in  a  horizontal  direction,  introduces  the  beak  into  the  urethra, 
and  drawing  the  penis  forwards  with  the  left  hand,  gradually  eleyftte» 
the  shaft  of  the  instrnment,  which  passes  in  by  its  own  weight,  nulil 
from  being  horizontal  it  has  assumed  a  vertical  position  ;  it  is  held  thui 
for  a  few  seconds  while  it  traverses  the  membranous  portion  of  the 
urethra,  when  by  gently  depressing  the  handle  between  the  thighs,  the 
beak  rises  through  the  prostatic  i>ortion  into  tlie  bladder*  In  many 
cases  the  stone  will  be  immediately  touched  by  the  sound,  which  th<o 
comraQnicates  a  peculiar  sensation  to  the  hand  of  the  sui^eoD,  scconh 
panied  by  a  distinct  noise  or  "  click,"  which  is  commonly  audible  to  tlie 
by-standers,  and  which  may  be  in  ten  sifted,  for  purposes  of  class  demoo- 
stration,  by  attaching  a  small  sounding-board  to  the  handle  of  ik 
instrument.  In  other  instances,  the  stone  will  not  be  so  easily  ' 
covered,  and  the  surgeon  must  then  cautiously  search  for  it,  turning  ( 
sound  first  on  one  side  and  then  on  the  other,  and  varying  the  positJ< 
the  handle  so  as  to  explore  with  the  beak  every  portion  of  the  bladj 
in  succession ;  this  is  done  with  a  kind  of  tapping  motion,  impartetll 
lightly  rotating  the  instrument  between  the  thumb  and  forefinger* 

Fig.  462. 
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The  stone  will  usually  be  found  on  one  or  other  side  of  thcuKlsfl 
the  bladder,  or  at  the  fundus  of  the  organ  near  the  orifices  of  the  ureutrsij 
it  may,  however,  in  an  aduJt,  be  lodged  behind  the  prostate,  or  i 
rest  above  the  pubes.     To  explore  the  former  region,  the  postiiott  t 
the  sonnd  is  reversed, the  l>eak  being  turned  downwaj'ds  and  the'"" 
elevated,  while  the  stone  may  be  pushed  upwards  b^'  means  of  th.. 
in  the  rectum ;  to  find  a  stone  above  the  pubes,  the  beak  of  thef 
is  tilted    forwards   while   the   handle  is   well   depressed   betwe 
I  thighs,  the   bladder  lK?ing  at   the  same  time  pressed    doimf 
placing  the  hand  over  the  lower  part  of  the  abdomen.    Occi 
the  position  of  the  patient  may  be  advantageously  varied,  by  placingl 

'  The  heginner  may  staarl  on  the  left  side,  as  in  fiatheleriiAtioUt  an*1  croes  < 
•    ^  .^i"?^*  Bide  when  the  muml  hns  reached  the  bladder,  but*  with  a1i'^^-  "^"' 
it^will,  I  think,  be  Ibund  more  convenienl  to  stand  on  the  ri^^hf  ?- 
change  of  |K>8ilion  will  be  required  to  enable  the  exploration  of  the 
conducted  with  the  ripht  haiuL     Fcr^nsson  prefer^-i  to  stand  on  the  r 
introduce  the  mtitrunienl  with  the  left  hand.    When  it  is  desired  toaitJ ; 
by  means  of  the  finger  in  the  rectum,  the  surgeon  should  stand  between  tUc  jjAUUii 


sotJiroiyG  FOB  stoitb. 
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ligb  pillow  beneath  the  buttocks,  or  by  causing  him  to  lie  on  either  side, 
ait,  orevea  to  stand;  or  the  bladder  may  be  dlsteuded  with  water 
Wch  is  then    allowed    to 
ipe   slowly*  through    tlie  Fijcf.  463. 

low  sound,  when,  as  the 
fg&n  contracts,  the  stone 
rill  probably  fall  against  tbe 
D^rtiraent.  If  the  presence 
*i  the  calculus  is  not  deter- 
Btticd  in  tbe  course  of  fi^^e  or 
minutes,  the  instrument 
»iild  be  withdrawn,  and 
ther  exploration  post- 
led  for  three  or  four  days 
[prolonged  sounding  being 
aded  with  some  risk  of 
lueing  C3'8titis*  After 
of  the  sound,  it  is 
ftr  that  the  patient  should  keep  pretty  quiet,  and  if  there  be  any  pain, 
I  opium  suppository  may  be  introduced  into  the  rectum. 
[Beside  determining  merely  the  existence  of  a  stone  in  the  bladder, 
surgeon  may  by  sounding  acquire  valuable  information  as  to  the 
r,  mr,  and  hardn€i*ii  of  the  calculi,  whetlier  they  be  adherent  or 
i,  and  as  to  the  general  condition  of  the  bladder  and  proatate — 
I  points  of  importance  in  regard  to  treatment.  If  the  sound  strike  a 
one  ou  either  side  of  the  bladder,  the  surgeon  knows  that  tliere  is  more 
than  one  calculus;  but  tbis  can  he  better  determined  by  the  use  of  a  light 
Uc/iotrite,  seizing  one  stone  and  then  using  the  instrument  as  a  sound  in 
^^itbing  for  others.  The  lithotrite  affords  also  the  best  means  of  ascer- 
llaijig  the  size  of  a  stone,  though  this  may  be  done  with  approximate 
piracy  by  moving  the  sound  from  side  to  side,  or  by  touching  the  cal- 
mum  ftrst  with  the  convex  and  then  with  the  concave  sorfact'  of  the 
B^ituaent.  The  hardness  of  the  stone  may  be  estimated  by  the  cba* 
fer  of  the  "click**  produced  by  the  contact  of  the  instrument,  a  phos- 
Jtic  concretion  giving  a  dull  thud,  while  a  uric  acid,  and  more  espe- 
ly  an  oxalate  of  lime,  calculus  gives  a  sound  of  a  clear,  ringing  cha- 

Fig.4ai 
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If  the  stone  were  in%'ariably  found  in  the  same  locality,  no 
what  tbe  amount  of  liquid  in  the  bladder  nor  what  the  position 
'  the  patient,  the  surgeon  would  suspect  that  the  calculus  was  adhe< 
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rent;  and  if,  in  addition,  the  sound,  while  touching  the  stone  bat  at  one 
point',  passed  over  a  prominent  swelling  projecting  into  the  bladder, tke 
inference  would  naturally  be  that  the  calculus  was  encrsted.  The  con- 
dition of  the  bladder,  whether  sacculated,  ribbed,  or  incmsted  with 
phosphatic  deposits,  and  the  size  and  relations  of  the  prostate,  can  alio 
be  pretty  accurately  determined  by  exploration  with  the  soond. 

A  sfone^  though  present^  may  escape  detection^  from  its  being  encysted 
or  lodged  in  one  of  the  sacculi  of  the  bladder,  from  being  coated  with 
blood  or  mucus,  or  even  from  its  small  size  enabling  it  to  slip  away  and 
elude  the  sound.  Hence  in  any  case  in  which  the  rational  symptoms 
indicate  the  presence  of  a  calculus,  though  none  can  be  found,  the  su^ 
geon  should  repeat  the  exploration  from  time  to  time,  varying  the  con- 
ditions under  which  the  examination  is  conducted,  until  the  diagnosis 
is  rendered  certain. 

7*he  Hurgeon  may^  on  the  other  hand^  think  that  he  has  detected  a  stone 
when  none  is  present,  being  misled  by  striking  the  sound  against  a  cal- 
culous incrustation,  against  a  tumor  in  the  bladder,  or  in  the  neighbo^ 
hood  of,  and  compressing  that  organ,  or  even  against  the  walls  of  the 
bony  pelvis.  That  the  pvssibility  of  these  errors  being  made  is  not 
merely  imaginary,  is  shown  by  the  fact  that  such  eminent  lithotomists  u 
Cheseldcn,  Crosse,  and  Roux,  each  cut  for  stone  (the  former  in  three  in- 
stances) in  cases  in  which  no  stone  could  be  found  after  the  operation. 

Sdunding  for  Stone  in  Women  is  effected  with  a  short  and  very  slightly 
curved  instrument,  resembling  in  shape  tlie  ordinary  female  catheter. 
Great  assistance  may  be  derived  from  tilting  forward  the  stone  by  means 
of  two  fingers  introduced  into  the  vagina. 

Prognosis. — Stone  in  the  bladder,  unless  removed  by  treatment, 
leads  to  serious  morbid  changes  in  the  urinary  organs,  a  fatal  result 
being,  sooner  or  later,  almost  inevitable.  The  prostate  commonly  be- 
comes enlarged,  and  cystitis  occurs,  the  bladder  usually  being  contracted 
and  ribbed,  but  sometimes  dilated ;  congestion  and  ultimately  granular 
degeneration  of  the  kidneys  follow,  and  the  patient  dies  worn  out  by 
suffering,  or  from  the  progress  of  the  renal  affection.  If,  on  the  other 
hand,  the  presence  of  the  stone  bo  recognized  at  an  early  period,  and 
proper  treatment  adopted  before  the  viscera,  and  especially  the  kidney, 
have  become  seriously  involved,  the  prognosis  is  quite  favorable,  litho- 
tomy being  an  exceedingly  successful  operation  in  the  case  of  children, 
and  lithotrity  (when  not  too  long  delayed)  equallj'  so  in  the  case  of 
adults. 

Treatment  of  Vesical  Calculus.— There  are  several  modes  of 
treatment  employed  in  cases  of  vesical  calculus,  and  each  may  be  pro- 
perly resorted  to  in  suitable  cases.  That  surgeon  will  do  more  to  pro- 
mote both  the  welfare  of  his  patients  and  his  own  reputation,  who,  in 
the  treatment  of  stone,  varies  his  remedies  in  accordance  with  the  par- 
ticular circumstances  of  each  individual  case,  than  he  who  uniformly 
folloWs  one  exclusive  mode  of  practice. 


LiTHOLYI 

Litholysis,  or  the  Solvent  Treatment  ^^L  «|fM^nately  appli- 
cable to  but  a  very  limited  number  ^  ^^^^  ^^Sfenagement  of 
renal  calculus,  as^^Vfementioned,  i  ^  ^^  Sften  proper, 
for  there  is  notb''^        ^^be  done ;  I   ^^  ^         ^^^ne  in  the 
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bladder,  the  surgeon  has  no  right  to  waste  time  and  deprive  his  patients 
of  the  great  advantages  to  be  derived  from  an  early  operation,  by  resort- 
ing to  a  mode  of  treatment  which  is  at  best  slow  and  uncertain.  There 
are  cases,  however,  in  which  the  solvent  treatment  may  be  proper.  Thus, 
as  an  adjuvant  to  lithotrity^  in  the  case  of  a  uric  acid  (or  cystine)  cal- 
culus, advantage  may  be  sometimes  gained  from  the  administration  of 
the  citrate  or  acetate  of  potassa  in  the  way  already  mentioned,  so  as  to 
keep  the  urine  moderately  alkaline,  provided  there  be  no  tendency  to  am- 
moniacal  decomposition.  If  the  urine  be  ammoniacal,  the  alkaline  treat- 
ment is  positively  contra-indicated.  In  dealing  with  phosphatic  calculi, 
injections  of  dilute  nitric  acid  (Ac.  nitric,  dilut.  (U.S. P.)  f^ij,  Aquae  Oj) 
may  be  employed,  as  an  adjuvant  to  lithotrity  (as  has  been  done  by 
Southam),  or  alone,  when  the  general  condition  of  the  patient  forbids 
operative  interference,  as  in  the  well-known  case  recorded  by  Sir  Benja- 
min C.  Brodie.  Oxalate  of  lime  calculi  do  not  appear  to  be  amenable 
to  any  form  of  solvent  treatment. 

Lithotrity. 

Lithotrity,  or  the  operation  of  Crushing  a  Stone  in  the  Bladder^  is  now 
generally,  and  in  my  opinion  justly,  considered  the  best  mode  of  treat- 
ment for  any  case  of  vesical  calculus  to  which  it  is  applicable.  The  first 
formal  proposition  to  treat  calculus  in  this  manner  is  usually  attributed 
to  Gruithuisen,  a  Bavarian  surgeon,  who  wrote  in  the  year  1813 ;  but  a 
claim  of  priority  has  been  advanced,  and  upon  apparently  good  grounds, 
for  two  Italian  surgeons  named  Santonio  and  Ciucci,  who  flourished  in 
the  seventeenth  century.*  However  this  may  be,  it  is  to  Civiale  that  is 
unquestionably  due  the  credit  of  giving  the  operation  a  place  among  the 
recognized  procedures  of  practical  surgery,  his  first  operation  upon  the 
living  subject  having  been  done  in  the  year  1824.  Since  then  lithotrity  has 
been  very  frequently  practised  in  France  and  England, and  to  a  certain  ex- 
tent in  our  own  country ;  and  the  instruments  employed  have  been  brought 
to  a  high  degree  of  perfection,  chiefly  through  the  labors  of  Civiale, 
Fergusson,  and  Thompson,  aided  by  the  well-known  manufacturers  Char- 
riere,  Matthews,  Coxeter,  and  Weiss.  Two  instruments  are  required,  one 
with  the  female  blade  fenestrated,  for  crushing  stones  or  large  fragments, 
and  one  with  both  blades  plain  for  reducing  the  smaller  fragments  to 
powder;  the  plain-bladed  lithotrite  is  often  though  incorrectly  Called 
the  scoop.  The  blades  of  the  instrument  are  rather  wider  than  the 
shafts^  (which  should  be  as  light  and  slender  as  may  be  compatible  with 

Fig.  465, 


Welsi  and  ThompionU  Improred  lithotrite. 

sufficient  strength),  and  the  male  blade  should  be  narrower  than  the 
female.  The  shaft  and  blades,  which  are  united  at  an  angle  of  110°- 
120°,  should  be  cut  out  of  solid  pieces  of  steel,  as  they  will  thus  fit  more 
accurately  and  be  much  stronger  than  when  bent  into  shape  from  Sat 

>  Brit,  and  For.  Med.  Review,  vol.  xi.,  Jan.  1841,  p.  270. 

*  The  shaft  attached  to  the  male  blade  is  technically  called  the  sliding  rod. 
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plates  of  metal.  The  handle  of  Weiss  and  Thompson's  improved  lithe- 
trite  (Fig.  465),  which  is  probably  the  best  now  before  the  profeasion,  is 
in  the  form  of  a  grooved  cylinder,  the  force  being  applied  by  means  of 
a  screw,  and  the  handle  being  furnished  with  a  button,  which  by  an  in- 

Fig.  466. 
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Fergataon't  litbolrite ;  the  m&le  blade  ie  mored  bj  the  kej. 

genious  mechanism  enables  the  screwing  to  be  instantly  converted  into 
a  sliding  motion,  and' vice  versd.  In  Fergusson's  instrument  the  force 
is  applied  by  means  of  a  rack  and  pinion. 

Preparatory  Treatment. — For  a  few  days,  at  least,  before  sab- 
mitting  a  patient  to  lithotrity,  the  surgeon  should  enjoin  rest  in  a 
recumbent  position,  and  should  adopt  suitable  means  to  bring  the 
digestive  system  into  a  good  condition,  and  to  combat  any  vesical  irri- 
tation that  may  exist,  by  th^  use  of  hip  baths,  anodynes,  demulcents, 
etc.  Sir  H.  Thompson  speaks  very  highly  of  a  decoction  of  the  triHcum 
repens,  or  couch-grass,  of  which  he  directs  a  pint  to  be  taken  in  divided 
doses  in  the  course  of  the  day.  The  urethra  may  also  be  accustomed 
to  the  use  of  instruments  by  the  introduction  first  of  an  elastic,  and 
subsequently  of  metallic  bougies  of  gradually  increasing  sizes,  and, 
finally,  of  an  ordinary  sound  with  which  the  stone  may  be  touched  and 
some  notion  gained  of  its  size  and  composition.  If  the  introduction  of 
instruments  produces  great  constitutional  disturbance,  the  operation 
should  be  postponed  for  a  short  time  until  the  irritable  condition  of  the 
urethra  has  been  overcome ;  and  if  this  cannot  be  done,  the  surgeon 
may  be  induced  by  this  circumstance  alone  to  abandon  crushing  and 
resoit  to  lithotomy.  The  urine  should  be  examined,  and  if  it  contain 
much  mucus  or  pus,  the  bladder  may  be  washed  out  (through  a  flexible 
catheter)  with  simple  injections  of  tepid  water,  which  may  be  replaced 
by  a  very  weak  solution  of  nitric  acid,  if  there  be  a  copious  deposit  of 
phosphates.  The  conditions  wished  for  and  sought  to  be  obtained  by 
preparatory  treatment  are,  according  to  Thompson,  (1)  a  fairly  ca- 
pacious and  not  very  tender  urethra ;  (2)  a  bladder  capable  of  retaining 
three  or  four  ounces  of  urine,  not  very  irritable,  and  yet  with  suflScient 
tone  to  be  able  to  expel  its  contents;  and  (3)  fair  general  health.  With 
these  conditions  and  a  stone  of  but  moderate  size  and  hardnesS|  the 
operation  of  lithotrity  offers  an  exceedingly  favorable  prognosis. 

Operation. — Some  difference  of  opinion  exists  as  to  the  propriety  of 
emplo3'ing  anaesthetics  in  lithotrity.  If  performed  with  skill  and  deli- 
cacy, the  operation  is  attended  with  little  or  no  pain,  and  anaesthesia  is 
tlfcrefore  not  required  unless  in  exceptional  cases.  There  is,  moreover, 
a  certain  advantage  in  operating  without  ether,  in  that  the  surgeon  can 
thus  judge  of  the  irritability  of  the  bladder,  and  extend  or  abridge  the 
duration  of  the  "  sitting"  accordingly.    The  operation  itself  may  be 
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described  as  occupying  three  stages,  viz.,  (1)  the  introduction  of  the 
lithotrite;  (2)  the  seizing,  and  (3)  the  crushing  of  the  stone.  The 
patient  should  lie  on  his  back  on  a  firm  mattress,  with  his  right  side 
close  to  the  edge  of  the  bed,  and  the  hips  slightly  elevated ;  the  thighs 
should  be  slightly  flexed  and  supported  upon  pillows,  and  should  be 
sufficiently  separated  to  allow  the  free  play  of  the  lithotrite  between 
them,  the  knees  being  for  this  purpose  kept  at  least  twelve  inches  apart. 
If  the  prostate  be  much  enlarged,  a  firm  cushion  should  be  placed  beneath 
the  pelvis,  so  as  to  raise  this  part  from  four  to  six  inches  above  the  level 
of  the  shoulders;  the  stone  thus  rolls  backwards  from  its  position 
behind  the  prostate,  and  comes  more  readily  within  the  grasp  of  the  in- 
strument. If  the  patient  has  passed  his  urine  within  half  an  hour  of  the 
time  fixed  for  operating,  three  or  four  ounces  of  tepid  water  may  be 
slowly  injected  through  a  flexible  catheter;  but  this  is  not  usually 
necessary,  and  the  preliminary  catheterization  is  in  itself  undesirable,  as 
prolonging  the  sitting. 

Introduction  of  the  Lithotrite. — The  surgeon,  standing  on  the  right 
side  of  the  patient,  holds  the  lithotrite,  previously  warmed  and  well  oiled, 
lightly  in  his  right  hand,  in  a  horizontal  line,  and  in  a  direction  nearly 
parallel  to  the  long  axis  of  the  patient's  body.  The  left  hand  raises 
the  penis,  and  slowly  draws  the  urethra  upwards  over  the  blades  of  the 
instrument,  which    is    allowed  to 

enter  by  its  own  weight  as  it  is  Fig.  467. 

gradually  raised  into  a  vertical  line. 
The  lithotrite  thus  reaches  the 
bulbous  portion  of  the  urethra,  and 
must  then  be  held  vertically  for  a 
few  seconds,  until  the  membranous 
portion  has  been  traversed,  when, 
by  gently  depressing  the  handle 
between  the  patient's  thighs,  the 
blades  of  the  instrument  slowly 
rise  through  the  prostatic  portion 
of  the  canal  into  the  bladder.  Sir 
H.  Thompson  advises  that  at  this 
time  a  slight  lateral  rotatory  move- 
ment should  be  given  to  the  litho- 
trite, and  that  the  surgeon  should 
press  over  the  pubes  so  as  to  relax 
the  triangular  ligament  of  the  penis. 
As  the  instrument  enters  the  bladder,  its  shaft  forms  an  angle  of  20°  or 
80^  with  a  horizontal  plane,  and  when  the  introduction  is  completed  the 
urethra  loses  its  curve  and  is  brought  into  a  straight  line. 

Finding  and  Seizing  the  Stone. — There  are  two  ways  in  which  this 
may  be  done.  Heurteloup's  plan,  which  was  followed  by  Brodie,  and 
which  has  been  hsually  adopted  in  England,  was  to  depress  the  base 
of  the  bladder  with  the  angle  or  convexity  of  the  lithotrite,  and  then, 
drawing  back  the  male  blade,  give  the  instrument  a  tap  or  jerk  so  as  to 
cause  the  calculus  to  fall  within  its  grasp.  The  other  method,  which 
originated  with  Civiale,  is  adopted  by  Thompson,  and  seems  to  me  the 
best.  In  this  method  th6  blades  of  the  lithotrite  are  passed  to  about 
the  centre  of  the  bladder,  the  handle  (which  is  attached  to  the  female 
blade)  being  lightly  held  in  the  left  hand,  while  the  sliding-rod  is  worked 
with  the  right.  If,  as  often  happens,  the  stone  is  touched  by  the  instru- 
ment as  it  enters  the  bladder,  the  blades  are  slightly  inclined  in  the 
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opposite  direction,  the  male  blade  gently  withdrawn,  and  the  opened 
blades  then  inclined  towards  the  stone,  which  is  readily  caught  between 
them  when  the  lithotrite  is  closed.    Under  other  circnm stances,  the  in- 
strument is  made  to  go  in  search  of  the  calculus,  by  opening  the  blades 
in  the  centre  of  the  bladder,  turning  them  to  the  right,  and  closing; 
opening  them  again  in  the  centre,  turning  to  the  left,  and  closing ;  thai 
repeating  the  same  movements  with  the  handle  of  the  lithotrite  de- 
pressed, and  so  on  until,  if  necessary,  the  whole  cavity  of  the  bladder 
has  been  explored.    During  the  rotation  of  the  blades  the  handle  of  the 
lithotrite  is  held  steadily  with  the  left  hand,  so  that  the  shaft,  which  is 
in  contact  with  the  urethra  and  neck  of  the  bladder,  shall  have  no  motion 
except  upon  its  own  axis,  while  the  blades  are  inclined  in  various  direc- 
tions by  the  rotatory  movement  imparted  by  the  right  hand,  and  greatlj 
facilitated  in  Thompson's  instrument  by  the  cylindrical  shape  of  the 
handle.    The  following  formula  is  given  by  Thompson  as  expressing  the 
different  directions  in  which  the  blades  of  the  instrument  are  to  be  made 
to  seek  for  the  calculus :  Vertical,  right  and  left  incline,  right  and  led 
horizontal,  and  (if  the  prostate  be  enlarged)  right  and  left  reversed 
incline,  and  reversed  vertical.    For  the  reversed  exploration  a  short- 
bladed  lithotrite  is  preferred. 

In  the  description  given  above,  the  female  blade  is  supposed  to  be  fixed, 
and  the  Jaws  of  the  lithotrite  to  be  opened  by  drawing  the  male  blade 
backwards,  but  it  is  often  found  convenient  in  practice  to  fix  the  male 
blade  and  open  the  instrument  by  projecting  the  female  blade. 

Crushing  the  Stone. — When  the  calculus  has  been  seized,  the  surgeon 
rotates  the  lithotrite  a  little,  to  make  sure  that  none  of  the  vesical 
mucous  membrane  is  included  in  its  grasp,  and  then  fixes  it  by  drawing 
up  the  button  attached  to  the  handle  of  the  instrument,  which  changes 
the  sliding  into  the  screwing  action ;  the  stone,  being  now  held  firmly  in 
the  centre  of  the  bladder,  the  screw  is  to  be  turned  slowly  until  the 
resistance  yields,  which  it  will  do  gradually  or  suddenly,  according  to 

Fig.  468. 


Position  of  lithotrite  in  omthlng  the  ttone. 

the  consistence  of  the  calculus.  The  male  blade  is  then  to  be  drawn  oat 
(the  screwing  being,  for  this  purpose  reconverted  into  the  sliding  mo- 
tion), when,  without  altering  in  any  respect  the  direction  of  the  instru- 
ment, one  of  the  fragments  may  be  picked  up  and  crushed  as  before ; 
and  this  process  may,  under  favorable  circumstances,  be  repeated  two  or 
three  times.  The  instrument  is  then  accurately  closed  and  slowly  drawn 
out  by  reversing  the  steps  by  which  it  was  introduced.  It  is  better  not 
to  attempt  too  much  at  the  first  sitting,  and  Thompson's  rule  is,  that 
the  lithotrite  should  not  remain  in  the  bladder  more  than  one  or  two 
minutes.    In  the  first  sitting  it  is  sufilcient  to  crush  the  stone  (which,  un- 
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less  the  calcalus  be  small,  is  best  done  with  the  fenestrated  lithotrite),  the 
pulverization  of  fragments  being  left  for  snbset|aent  occasions:  The  sit- 
tings, if  all  go  well,  may  be  repeated  at  intervals  of  from  three  to  six  days. 

After-treatment. — For  at  least  twenty-four  or  thirty-six  hours,  after 
each  of  the  earlier  sittings,  the  patient  should  lie  in  bed,  and  particularly 
avoid  passing  water  except  in  the  recumbent  posture,  so  as  to  prevent 
angular  fragments  from  falling  upon  the  neck  of  the  bladder  or  becom- 
ing impacted  in  the  urethra.  He  should  be  warmly  wrapt  up,  and  a  hot 
napkin  may  be  applied  over  the  pubes  and  perineum,  an  opium  and  bel- 
ladonna suppository  being  at  the  same  time  introduced  into  the  rectum. 
The  sharp  corners  of  the  fragments  are  soon  worn  off  by  the  contact  of 
the  urine,  and  after  two  or  three  sittings  a  considerable  quantity  of 
debris  will  be  passed  whenever  the  patient  makes  water,  or  may  be  with- 
drawn in  tlie  grasp  of  the  plain-bladed  lithotrite.  The  final  exploration, 
by  which  it  is  designed  to  detect  and  pulverize  the  last  fragment,  is  best 
made  with  a  small,  short-bladed  lithotrite,  which  is  successively  directed 


Fig.  469. 


Clorer*!  litbotritlo  injection  apparatai.   1.  EImUo  ttylet  for  lithotrity  catlioter.    2,  3,  4, 5.    Llthotrity 
MtlMten  with  large  ejw  at  end  or  in  different  •idea,  to  be  used  with  or  without  the  injection  apparatus. 

to  all  parts  of  the  bladder,  and  particularly  to  the  pouch  behind  the 
prostate.  As  a  test  of  the  complete  removal  of  the  calculus,  W.  J. 
Coulson  advises  that  the  patient  should  take  a  drive  over  a  rough  road, 
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when,  if  any  fragment  remain,  its  presence  will  be  revealed  bj  the  irri- 
tation produced  by  the  jelting. 

Washing  Out  the  Bladder. — In  ordinary  cases,  it  is  probably  wiser,  eb 
advised  by  Thompson,  for  the  surgeon  to  content  himself  with  breaking 
up  the  stone,  leaving  the  extrusion  of  detritus  to  the  unaided  efforts  of 
nature ;  but  in  some  cases,  as,  for  instance,  if  there  be  enlargement  of 
the  prostate,  with  retention  of  urine,  it  is  necessary  to  adopt  artificial 
means  to  accomplish  this  object.  In  some  cases  it  will  be  sufficient  to 
nse  an  "evacuating  catheter,"  provided  with  a  large  eye  near  its  extre- 
mity, through  which  the  debris  of  the  stone  may  escape,^  but  in  other 
cases  it  will  be  better  to  wash  out  the  bladder  through  a  double  catheter, 
or  to  employ  one  of  the  ingenious  instruments  devised  for  the  purpose 
by  Mr.  Clover  and  Prof.  DitteL 

Clover's  apparatus  (Fig.  469),  consists  of  an  elastic  bottle,  with  a  gla« 
reservoir,  and  evacuating  tubes  of  different  sizes  and  shapes;  the  bottle 
is  filled  with  tepid  water  which  is  slowly  injected  into  the  bladder,  bring- 
ing with  it  as  it  returns  the  detritus,  which  is  detained  in  the  reservoir. 
The  process  may  be  repeated  10  or  12  times  at  each  sitting,  with  great 
gentleness,  however,  lest  the  mucous  membrane  of  the  bladder  l^  in- 
jured by  the  eye  of  the  catheter. 

Prof.  Dittel,  of  Vienna,  has  recently  suggested  an  ingenious  applica- 
tion of  the  siphon  principle  to  the  evacuation  of  detritus  after  litbo- 
trity,  and  his  instrument  appears  to  me  even  better  than  that  of  Clover; 
the  evacuating  catheter  is  connected  with  a  long,  flexible  siphon  tabe 
which  reaches  to  a  vessel  placed  on  the  floor,  while  an  arrangement  of 
valves  permits  water  to  be  thrown  into  the  bladder,  the  outward  current 
depending  upon  the  force  of  atmospheric  pressure ;  the  advantages  of 
this  method  are  that  the  bladder  can  be  more  completely  emptied  than 
by  any  other  plan,  while  there  is  comparatively  little  risk  of  inflicting 
injury  upon  the  vesical  mucous  membrane. 

Aocldents  and  Complloatlons  of  Llthotritj. — If  the  lithotrite 
be  properly  employed,  there  can  be  no  danger  of  lacerating  the  urethra  or 
injuring  the  mucous  lining  of  the  bladder ;  it  has  happened  that  the 
instrument  has  broken  in  attempting  to  crush  a  hard  calculus,  and 
should  such  an  unfortunate  event  occur,  there  would  be  no  alternative 
to  cutting  into  the  neck  of  the  bladder  and  extracting  the  foreign  body. 
To  prevent  the  possibility  of  such  an  accident,  every  lithotrite  should  be 
tested  before  it  is  used,  by  crushing  with  it  a  lump  of  sandstone  about 
the  size  of  an  English  walnut. 

One  of  the  most  annoying  complications  which  can  be  met  with  after 
the  operation  of  lithotrity,  is  the  impaction  of  a  fragment  of  calcului 
in  the  urethra — an  accident  which  is  usually  traceable  to  the  restlessness 
of  the  patient,  and  particularly  to  the  neglect  to  keep  the  recumbent 
posture  when  urinating.  Apart  firom  the  pain  and  local  irritation  produced 
by  the  impacted  fragment  (which  may  cause  cystitis,  or  abscess  in  the 
neighborhood  of  the  urethra,  leading  perhaps  to  urinary  extravasation), 
there  is  often  great  constitutional  disturbance,  with  repeated  rigors  and 
possibly  the  development  of  a  pysemio  condition.  The  course  to  be 
pursued  in  the  event  of  impaction  occurring,  varies  according  to  the 
point  at  which  the  fragment  has  been  arrested:  should  this  be  in  ftoat 
of  the  membranous  portion  of  the  urethra,  the  offending  body  ahoiild  be 

*  After  the  earlier  sittings  these  means  of  artificial  evacuation  shoold  not  be  em- 
ployed, for  there  is  then  no  fine  d^brtM  to  be  washed  out.  If  retentfaMU  exiiti  Ite 
urine  may  be  drawn  off  with  an  ordinary  catheter. 
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extracted  through  the  external  meatus  with  delicate  urethral  forceps 
(Fig.  470),  with  a  curette,  or  with  Civiale's  scoop;  while  if  lodged  in 
the  prostatic  or  membranous  portion,  it  should  be  pushed  back  into  the 

Fig.  470. 


o 

Urethral  fore«pa. 

bladder  with  a  full-sized  bougie  or  a  stream  of  water  directed  through  a 
catheter  with  an  open  end,  or  if  these  means  fail,  should  be  removed 
through  an  incision  in  the  median  line  of  the  perineum ;  under  these  cir- 
eumstances,  it  might  be  well  to  convert  the  operation  into  what  has  been 
named  by  Dolbeau,  perineal  lithotrityj  reducing  the  remaining  fragments 
to  a  sufficient  size  to  enable  them  to  be  extracted  through  the  wound. 

Other  complications  of  lithotrity  (which,  however,  are  not  peculiar  to 
this  operation,  but  may  follow  the  use  of  a  simple  bougie  or  catheter) 
are  urethral  fever ^  hmmaiuria^  and  inflammation  of  the  bladder, prostate^ 
or  testis :  these  will  be  considered  hereafter.  Retention  of  urine  is 
another  complication  which  not  unfrequently  occurs,  particularly  in 
old  persons,  and  which,  on  account  of  the  insidious  manner  in  which 
it  is  developed,  should  be  carefully  watched  for ;  here,  as  in  other  cases, 
the  true  condition  is  masked  by  apparent  incontinence ;  the  treatment 
consists  in  using  the  catheter  at  regular  intervals,  until  the  natural  tone 
of  the  bladder  is  restored. 

Statistics  of  Lithotrity. — The  statistical  results  of  lithotrity,  in 
the  hands  of  any  operator,  will  necessarily  vary  very  much  according  to 
the  good  or  bad  judgment  which  he  exercises  in  the  selection  of  his  cases, 
and,  as  justly  remarked  by  Sir  Henry  Thompson,  unless  the  surgeon  can 
arrive  at  an  accurate  diagnosis  of  the  nature  and  size  of  the  stone  (and, 
I  may  add,  of  the  condition  of  the  urinary  organs  of  his  patient),  it  is 
probably  safer  to  avoid  lithotrity  entirely,  and  uniformly  resort  to 
lithotomy.  But  if  an  accurate  diagnosis  can  be  made,  the  risk  to  life, 
in  suitable  cases,  is,  I  think,  certainly  less  (in  the  case  of  an  adult)  if 
the  stone  be  crushed  than  if  it  be  removed  by  cutting :  to  establish  this, 
it  will  be  sufficient  to  refer  to  the  experience  of  those  surgeons  who  have 
practised  the  operation  most  frequently,  and  who  may  therefore  be  sup- 
posed to  have  brought  it  to  its  highest  state  of  perfection.  Omitting 
Civiale's  cases  (the  record  of  which  is  considered  inaccurate  by  many  of 
those  best  qualified  to  form  an  opinion  on  the  subject),  the  experience 
in  lithotrity  upon  male  adults  of  Brodie,  Fergusson,  Keith,  and  Thomp- 
son, as  given  by  the  last-named  gentleman  in  the  second  edition  of  his 
work  on  ^^  Practical  Lithotomy  and  Lithotrity,"  is  summed  up  in  the 
following  table: — 

Brodie llSoueSi   •deillii,or  7.S8  per  cent. 

FerguBson 109     **     IS  "11  '' 

Keith  (of  Aberdeen)    .        .        .  Hi     "      t  "       6.08       " 

Thompson MM.    **     ll !•_      ^.W 

Aggregate        ....    HA 
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These  results,  it  will  bo  seen,  are  very  satisfactory :  they  cannot,  of 
course,  be  in  any  way  compared  with  the  results  of  lithotomy — and  still 
less  with  those  of  lithotomy  since  the  introduction  of  the  crushing 
method ;  for  lithotrity  is  now  confessedly  chosen  for  the  most  favorable, 
and  lithotomy  for  the  least  favorable  cases.  An  approximate  judgment 
as  to  the  actual  benefits  derived  from  the  introduction  of  lithotrity, 
may,  however,  be  arrived  at  by  comparing  the  mortality  in  all  cases  of 
stone  submitted  to  operation  by  those  who  practise  both  methods,  with 
that  of  cases  in  the  hands  of  surgeons  who  employ  lithotomy  only:  from 
such  a  comparison  it  appears  that  the  death-rate,  in  cases  of  adolt 
males,  is  reduced  about  two  per  cent,  by  the  adoption  of  the  former 
course : — 

495  cases  operated  on  by  both  methods,  by  Fergusson  and  Keith,  gave  90  deaths, 

or  18.18  per  cent. 
709  cases  operated  on  by  lithotomy  exclusively,  collected  by  Thompson,  gave  161 

deaths,  or  20.15  per  cent. 

It  is  thus  seen  that  a  slight  but  positive  gain  is  derived  by  resorting 
to  lithotrity  in  suitable  cases ;  and  it  is  surely,  therefore,  the  surgeon's 
duty  to  employ  the  crushing  rather  than  the  cutting  method,  wheneTer 
the  former  is  not  positively  contrapindicated. 

Ciroumstanoes  -whloh  fbrbid  a  Resort  to  Iiithotrity.— These 

have  regartl  to  the  age  of  the  patient,  the  nature  and  size  of  the  stone, 
the  condition  of  the  urinary  organs,  and  the  state  of  the  patient's 
general  health. 

1.  Age, — In  the  first  place,  lithotrity  is  contra-indicated  in  the  treft> 
ment  of  children  belotv  the  age  of  puberty;  the  grounds  for  this  assertion 
are,  that  (1)  the  urethra  is  too  small  at  this  age  to  permit  the  free  pUjf 
of  an  instrument  of  sufficient  strength;  (2)  the  bladder  is  placed  w 
high — in  the  abdomen  rather  than  in  the  pelvis-^as  to  render  the  use  d 
the  lithotrite  difficult  and  not  very  safe;  (3)  children  do  not  bear  with 
impunity  the  frequent  repetition  of  operations  required  in  the  varioaa 
sittings  of  lithotrity;  (4)  the  operation  can  scarcely  be  jierformed  m 
children  without  the  aid  of  ansRSthesia  (which  is  in  Itself  undcsirabk): 
and  (5)  lithotomy  is  such  a  successful  procedure  in  early  life,  m  to 
render  it  difficult  for  any  other  mode  of  treatment  to  compete  with  it 
I  know  of  no  extended  statistics  of  lithotrity  in  eliildren,  bnt  Guersant 
reports  40  cases  (5  of  them,  however,  in  girls),  with  T  deaths,  or  a 
mortality  of  17^  per  cent.  Several  cases,  moreovt^r,  required  subsequent 
lithotomy.  His  lithotomies  number  100,  with  14  deaths,  and  his  total 
number  of  cases,  treated  by  both  methods,  140,  with  21  deaths,  or  t 
mortality  of  15  per  cent.  Thus,  even  in  his  own  hands,  lithotrity  (in 
children)  has  been  less  successful  than  lithotomy,  while  the  r^sulU  of< 
the  latter  operation  when  indiscriminately  applied  to  all  cases  umkf 
puberty,  have  been  still  more  favorable,  1028  cases  collected  by  Thtimih 
son,  giving  but  68  deaths,  or  a  mortality  of  lefes  than  7  per  cent.  Com- 
paring these  figures  with  those  given  in  the  precetSing  pages,  we  fixul 
that  indiscriminate  lithotomy^  in  children,  is  «a/er  even  thofn  lilhffiriiij^ 
in  selected  cases  in  adults  ;  and  that,  on  the  other  handi  liihotritif^  in 
selected  cases  in  children,  is  not  much  less  dangerous  than  indi^crimin^i 
lithotomy  in  atlults.  Hence,  the  inference  seems  to  me  Inevitable^  llial 
an  age  below  puberty  is  a  positive  contra-indicatioo  to  lithotrity. 
2.  Nature  and  Size  of  the  Stone. — ^No  absolute  rule  can  be  laid  down 
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upon  these  points,  but  it  may  be  said,  in  general  terms,  that  in  the  case  of 
hard  calculi  (as  of  oxalate  of  lime),  one  inch  is  the  maximum  diameter 
Mrhich  admits  of  crushing,  and  for  lithotrity  to  be  properly  applied  to  a 
mulberry  calculus  of  this  size,  all  the  other  circumstances  of  the  case 
should  be  favorable ;  in  the  case  of  uric  acid,  and  particularly  of  phos- 
phatic  calculi,  this  limit  may  be  somewhat  exceeded,  but  even  in  dealing 
with  such  stones,  if  more  than  an  inch  and  a  half  in  diameter,  lithotomy 
will  usually  be  a  safer  operation  than  lithotrity.  Two  inches  would  be 
the  maximum,  even  if  the  calculus  were  phosphatic  and  the  bladder 
healthy — a  combination  of  circumstances  whicli  is  not  very  likely  to 
occur.  The  existence  of  multiple  calculi  is  in  itself  no  contra-indication 
to  lithotrity ;  on  the  contrary,  if,  as  then  usuallj'  happens,  the  calculi  be 
small,  the  operation  of  crushing  may  be  considered  as  having  been  par- 
tially accomplished  by  nature;  if,  however,  the  stones  be  numerous 
and  large,  lithotomy  would  undoubtedly'  be  a  safer  procedure.  If 
the  calculus  be  adherent  or  encysted^  lithotrity  is  of  course  out  of  the 
question. 

3.  Condition  of  the  Urinary  Organs, — Several  circumstances  require 
consideration  under  this  head. 

(1.)  tytricture  of  the  Urethra  \&  K\mo&t  always  a  contra-indication  to 
lithotrity,  though  Sir  Henry  Thompson  has  shown  that  the  crushing 
operation  may  occasionally  be  successfully  resorted  to  in  these  cases, 
the  stricture  being  of  course  submitted  to  dilatation  as  a  preliminary 
measure;  in  the  large  majority  of  instances,  however,  and  certainly  in 
the  hands  of  the  majority  of  operators,  lithotomy  either  by  the  lateral 
or  median  method,  according  to  the  size  of  the  stone,  would  be  a  prefer- 
able procedure  in  cases  of  this  kind. 

(2.)  Enlargement  of  the  Prostate  is  not  in  itself  a  contra-indication 
to  lithotrity,  though  it  renders  the  operation  more  difUcult,  and  requires 
the  use  of  Clover's  apparatus  or  some  similar  contrivance  to  aid  in  the 
evacuation  of  detritus ;  if,  however,  the  enlargement  be  complicated  with 
an  irritable  condition  of  the  bladder,  lithotomy  should  be  preferred,  par- 
ticularly if  the  calculus  be  of  considerable  size. 

(3.)  Atony  ^or  Faralysis  of  the- Bladder^  is  usually  thought  to  contra- 
indicate  lithotrity,  but  does  not,  in  the  judgment  of  Sir  H.  Thompson, 
whose  opinion  upon  this  point  is  entitled  to  great  respect.  If,  however, 
the  stone  be  large,  in  a  case  of  atony  of  the  bladder,  the  crushhig  opera- 
tion should  probably  not  be  performed. 

(4.)  A  Sacculated  Condition  of  the  Bladder ^  if  it  could  be  detected 
beforehand,  would  ordinarily  contra-indicate  lithotrity,  on  account  of 
the  probability  of  fragments  becomipg  lodged  in  the  sacculi,  where 
they  would  produce  irritation,  aiwjl* might  elude  the  efforts  of  the 
surgeon  to  find  and  dispose  of  tkithl  It  is  possible,  however,  that  by 
nsing  DittePs  siphon  arrangementV  much  of  this  dif&culty  might  be 
avoided. 

(5.)  Cystitis^  if  present  in  an  affgravated  degree,  may  be  a  bar  to 
the  performance  of  lithotrity.  If  &e  nrifte  be  loaded  with  mucus,  or 
■till  worse  with  pus,  and  the  introdaeOon  of  the  sonnd  be  productive  of 
great  pain  and  irritationL  littiotoBiy  will  u.'cually  Ik>  the  better  operation. 
if,  however,  the  stone  be  8niall  ariOd^||fe^^ttompt  may  bo  ma^e  to 
lessen  the  irritability  of  the  bluddd^^^^^^  the  paticiat  in  b^dland 
daily  injecting  tepid  wiiter,  m  aV  ^dio,  when,  if  thia  plan 

SDCceeds,  lithotrity  may  perljapn  \m  |^I  to. 

(6.)  Malignant  Diseask  v>f  the  M^  ^Mtoinlj  diminish  the 
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chances  of  successfal  lithotrity,  but  would  still  more  positively  contra- 
indicate  lithotomy ;  if  the  stone  in  such  a  case  be  friable  and  of  moderate 
size,  it  would,  I  think,  be  justifiable  to  crush  it,  merely  as  a  palliative 
measure. 

(7.)  Organic  Disease  of  the  Kidney^  as  evidenced  by  the  presence  of 
albumen  and  tube-casts  in  the  urine,  is  usually  considered  to  contra- 
indicate  the  performance  of  lithotrity.  It  undoubtedly  renders  the  prog- 
nosis of  the  case  very  gloomy,  and  it  is  even  a  question  whether  any 
operation  should  be  performed  under  these  circumstances.  If  in  any 
case  of  this  kind  it  be  determined  to  attempt  the  removal  of  the  stone, 
and  the  surgeon  has  to  choose  between  lithotrity  and  lithotomy,  hit 
decision  should,  I  think,  be  chiefly  guided  by  the  character  of  the  cal- 
culus ;  if  this  be  such  that  the  bladder  can  probably  be  cleared  in  one  or 
two  sittings,  the  crushing  operation  should  be  preferred ;  but  under 
opposite  circumstances,  lithotomy  would  be  the  safer  procedure. 

(8.)  A  Tendency  to  the  Development  of  Urethral  Fever  is,  I  think,  a 
positive  contra-indication  to  lithotrity ;  if  the  surgeon  finds  that  a  rigor, 
with  subsequent  febrile  disturbance,  follows  every  introduction  of  aa 
instrument  into  the  bladder  (and  this  can  be  tested  by  the  preliminary 
use  of  bougies),  all  idea  of  crushing  the  calculus  had  better  be  aban- 
doned, and  lithotomy  resorted  to  instead.  If  lithotrity  be  persisted  in 
under  these  circumstances,  the  operation  will  not  improbably  be  followed 
by  deep-seated  suppuration,  pyaemia,  and  perhaps  death. 

4.  General  Condition  of  the  Patient. — If  the  health  of  the  patient  be 
feeble,  and  his  strength  failing,  without  there  being  any  special  disease 
of  the  urinary  organs,  lithotrity  is  unquestionably  preferable  to  lith- 
otomy, and  should  be  i)erformed  if  the  size  of  the  stone  permit.  This 
condition  is  not  unfrequently  met  with  in  old  people,  whose  constitu- 
tional powers  seem  to  have  deteriorated,  without  any  particular  lesion 
being  present  to  account  for  the  change.  If,  on  the  other  hand,  the 
patient  be  of  a  nervous,  anxious,  and  irritable  disposition,  the  length  of 
time  which  the  successive  sittings  of  lithotrity  necessarily  occupy,  con- 
stitutes in  itself  an  objection  fb  the  operation,  and  in  a  doubtful  case 
may  serve  to  turn  the  scale  in  favor  of  lithotomy,  which  rids  the  patient 
at  once  of  the  source  of  his  discomfort. 


Lithotomy. 

Lithotomy,  or  the  operation  of  Cutting  into  the  Bladder  to  Extract  a 
Stone  J  IS  the  remaining  resource  in  all  cases  (among  patients  of  the  male 
sex)  not  admitting  of  lithotrity ;  it  is,  therefore,  the  mode  of  treatment 
to  be  adopted  in  all  cases  below  the  age  of  puJberty,  and  in  a  certain 
proportion,  variously  estimated  by  authors  at  from  one-half  to  one-sixth, 
of  the  remainder ;  hence  every  surgeon  who  sees  a  fair  proportion  of 
both  youthful  and  adult  patients,  will  have  to  cut  at  least  twice  for  each 
time  that  he  crushes  once. 

It  is  not  my  intention  to  give  any  account  of  the  history  of  lithotomy, 
for  which  I  would  refer  the  student  to  the  works  of  John  Bell^  but  to 
describe  the  principal  operative  procedures  which  are  in  nae  at  the 
present  daj',  beginning  with  the  ordinary  lateral  method,  which  la  easen- 
tially  that  introduced  by  Cheselden,  and  considering  anbaeqiiently  tbi 
median^  hi-lateral^  and  oth«r  forms  of  operation,  and  the  oireuillstaBCil 
by  which,  in  my  judgment,  each  is  specially  indicated. 
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Preparatory  Treatment. — It  is  seldom,  if  ever,  that  there  is  any 
necessity  for  an  immediate  resort  to  lithotomy ;  but,  on  the  contrary, 
there  is  usually  ample  time  for  the  surgeon  to  satisfy  himself,  by  careful 
and  repeated  sounding,  and  by  chemical  and  microscopical  examination 
of  the  urine,  as  to  the  nature,  size,  and  relations  of  the  calculus,  the 
condition  of  the  urinary  organs,  and  any  other  points  which  it  may  be 
necessary  to  investigate,  in  order  to  form  a  correct  judgment  as  to  the 
state  of  his  patient.  An  fmportant  question,  which  occasionally  arises 
in  practice,  is  whether  the  surgeon  should  operate  in  every  case,  pro- 
vided the  patient  desire  it — giving  him  the  "  ghost  of  a  chance,"  as  it  is 
sometimes  called — or  whether  the  operation  should  be  declined  whenever 
the  surgeon's  experience  and  judgment  lead  him  to  believe  that  operative 
interference  can  be  productive  of  no  benefit.  The  latter  course  is,  I  think, 
the  one  to  be  pursued ;  the  case  is  very  different  from  that  of  amputa- 
tion for  injury,  or  herniotomy,  or  colotomy  for  imperforate  rectum,  or 
even  tracheotomy  for  croup.  In  those  cases  the  patient  is  in  imminent 
danger,  and  the  operation,  even  if  it  do  not  avert,  will  at  least  not 
hasten  death ;  but  in  lithotomy,  as  in  ovariotomy,  in  the  excision  of 
tumors  from  the  parotid  region,  and  in  other  operations  for  diseases  not 
attended  with  immediate  risk,  if  the  surgeon's  interference  do  not  cure, 
it  will  certainly  kill ;  hence,  in  any  case  of  vesical  calculus,  if,  after  care- 
ful examination  and  deliberate  reflection,  the  surgeon  comes  to  the  con- 
clusion that  the  patient  will,  in  all  human  probability,  not  sui*vive  the 
operation,  that  operation  should,  in  my  judgment,  be  positively  declined. 

Fortunately  this  contingency  is  of  rare  occurrence,  and  it  is  almost 
always  possible  (unless  the  case  be  complicated  by  far  advanced  renal 
disease)  to  bring  the  patient  into  a  fit  state  for  operation,  by  enforcing 
rest  for  a  week  or  ten  days  previously,  and  by  adopting  means  to  bring 
the  digestive  functions  into  a  good  state,  and  to  lessen  or  relieve  any 
existing  irritation  of  the  urinary  organs  (see  page  840).  A  full  dose 
of  castor  oil  should  be  given  on  the  previous  day,  and  a  simple  enema 
a  short  time  before  the  operation,  so  that  the  awkward  accident  of  the 
patient's  defecating  over  the  surgeon's  hand  may  be  avoided,  and  that 
the  rectum,  being  empty,  may  be  less  exposed  to  the  risk  of  being 
wounded.  It  is  well  also,  in  the  case  of  an  adult,  to  have  the  perineum 
shaved  before  the  patient  is  brought  under  the  influence  of  the  anaes- 
thetic. 

Lateral  Lithotomy. 

For  the  performance  of  lateral  lithotomy  a  firm  operating  table  is  re- 
quired, of  rather  less  than  the  ordinary  height,  so  that  when  the  surgeon 
kneels  or  sits  before  it  his  breast  shall  be  about  on  a  level  with  the 
patient's  buttocks.  Four  aasiatarUa  are  required,  one  to  hold  the  staff, 
one  to  give  the  ansesthetic,  and  two  to  fix  the  patient's  limbs,  one  on 
either  side.  Many  operators  prefer  to  have  a  fifth  assistant  to  hand  the 
instruments,  but  if  the  surgeon  adopt  the  kneelins  postare  (which  I 
think  the  best),  the  instruments  may  be  oonTenientljr  placed  witiiin  his 
own  reach,  on  a  tray  npon  the  floor* 
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Instruments. — The  instruments  ^^^^^^^Kf^iliiffi  a  simple 
straight  bistoury  or  scalpel,  of  a  size  pHPMHRi  %d^ttpMM|^^e 
patient,  a  probe-pointed  Ibkife,  two  or  thriL^e  palret  of  l|r  ^HMK 

and  a  large  long-nozzled  syringe.     It  ii  w^ll^  tn^  ^Hk 


tnjtf 


850 


UBINAEY   CALCULUS. 


Fig.  471.  within  reach  a  blunt  gorget,  a  searcher,  and  a  litho- 

4ai^^^^  tomy  tube. 

^"^^S^  The  9,iaff  should  be  boldly  curved,  and  of  as  large 

^\  a  size  as  the  urethra  will  admit.  It  should  have  a 
Vk  deep  and  smoothly-finished  groove  on  the  left  side,  or 
\  (which  I  prefer)  in  the  middle  line  of  its  convexity, 
beginning  two  or  three  inches  above  the  commence- 
ment of  the  curve  and  terminating  abruptly  in  a  right 
angle  about  a  quarter  of  an  inch  from  the  extremity 
of  the  instrument.  In  using  the  common  staff,  the 
groove  of  which  becomes  gradually  shallower,  till  it 
ends  on  the  surface,  there  is  great  risk  of  the  knife 
slipping  off  and  wounding  the  posterior  wall  of  the 
bladder.  The  handle  of  the  staff  should  be  broad 
and  roughened,  so  as  to  give  the  assistant  who  holds 
it  a  firm  grasp  of  the  instrument. 

The  particular  form  of  the  knives  used  in  lithotomy, 
may  vary  with  the  fancy  of  the  operator.  Almost 
every  distinguished  litbotomist  has  devised  some 
special  form  of  instrument,  which  bears  his  name, 
but,  for  my  own  part,  I  do  not  know  of  any  which  is 
better  than  the  common  straight  bistoury,  which  is  found  in  every 
^^  minor  operating-case."  The  f>ro&e-^in/ed  knife  is  useful  in  case  it  is 
found  necessary  to  enlarge  the  incision  after  the  withdrawal  of  the  staff. 
The /orceps  should  be  of  various  sizes  and  shapes,  some  straight  and 
some  curved.    It  is  better,  I  think,  to  have  the  blades  fenestrated^  which 

Fig.  472. 
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Opon-bl&ded  lithotomj  foroept. 

gives  more  room  and  diminishes  the  weight  of  the  instrument,  and  the 
blades  should  be  lined  with  linen  (as  advised  by  Listen),  thus  allowing 
extraction  to  be  effected  without  the  application  of  so  much  force  as  to 
endanger  the  crushing  of  the  calculus. 

The  scoop^  well  curved  and  of  moderate  size,  should  be  firmly  fixed 
in  a  roughened  handle,  to  prevent  its  slipping. 

Fig.  478. 


Lithotomy  scoop. 

The  syringe  should  have  a  capacity  of  at  least  half  a  pint,  and  may 
be  made  of  gutta-percha  or  of  metal. 

The  blunt  gorget^  which  is  often  combined  with  the  scoop,  should  be 
probe-pointed,  and  is  used  to  guide  the  introduction  of  the  forceps  when 
the  perineum  is  too  deep  for  the  finger  to  reach  the  bladder.  The  searcher 
is  merely  a  sound  of  slight  curve,  while  the  tube^  which  is  introduced 
through  the  wound  in  case  of  hemorrhage,  may  be  made  either  of  silver. 
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Tub«  for  plugging  the  wound  In  lithotomy. 

or  of  gum-elastic,  and  should  be  rounded  at  the  end,  with  large  late- 
rally-placed eyes,  and  rings  at  the  outer  extremity  to  admit  the  tapes 
by  which  it  is  held  in  place. 

Operation. — The  operation  is  thus  performed:  The  patient  being 
thoroughly  etherized  (with  his  rectum  empty,  and  his  perineum  shaved), 
the  surgeon  usually  injects  a  few  ounces  of  tepid  water  into  the  bladder 
(though  this  is  not  absolutely  necessary),  and  then  introduces  the  staff, 
with  which,  used  as  a  sound,  he  should  recognize  the  presence  of  the  stone. 
If  this  cannot  be  done,  the  staff  is  withdrawn  and  an  ordinary  sound 
introduced,  when,  if  the  stone  still  cannot  be  found,  the  operation  must 
be  postponed.  This  is  a  well-established  rule  of  surgery,  and  should  be 
inflexibly  adhered  to ;  for  (1)  the  stone,  if  small,  may  have  been  sponta- 
neously evacuated  upon  some  occasion  of  the  patient's  passing  water ; 
(2)  it  may  have  become  caught  in  some  pouch  or  sac  of  the  bladder, 
from  which  it  cannot  be  dislodged;  or  (3)  the  instruments  may  not  have 
entered  the  bladder  at  all,  but  may  have  gone  through  some  false  pas- 
sage into  the  recto-vesical  space ;  under  any  of  which  circumstances  the 
operation,  if  persisted  in,  could  but  result  in  injury  to  the  patient  and 
in  the  utter  discomfiture  of  the  operator.  It  is  safer,  indeed,  unless 
the  surgeon's  skill  should  enable  him  to  be  sure  that  the  staff  is  actually 
in  the  bladder,  not  to  proceed  with  the  operation  unless  the  stone  can 
be  touched  with  this  instrument,  as  well  as  with  the  sound. 

The  staff  having  been  introduced,  the  patient  is  brought  to  the  foot 
of  the  table,  with  his  buttocks  projecting  over  the  end,  and  is  secured 
in  the  "lithotomy  position" 

by    fastening    together    his  Fig.  475. 

hands  and  feet  with  band- 
ages, or  with  leather  straps 
provided  for  the  purpose. 
Assistants  then  take  charge 
of  the  limbs  on  either  side, 
and  expose  the  perineum  by 
drawing  the  thighs  outwards 
and  backwards.  The  surgeon 
now  fixes  the  staff  in  the  way 
in  which  he  wishes  it  to  be 
held,  and  intrusts  it  to  an  as- 
sistant, who,  standing  on  the 
patient's  left  side,  holds  it 
firmly  in  his  right  hand,  while 
with  the  left  he  draws  aside 
the  patient's  scrotum.  It  is 
this  assistant's  duty  to  keep 
the  staff  exactly  as  the  ope- 
rator has  fixed  it,  until  he  is 

directed  to  withdraw  it  from  the  bladder.  There  are  two  ways  in  wliiQb^ 
the  staff  may  be  fixed.    Liston's  plan,  which  I  think  much  the  ~     —^ 


Position  of  patient  and  line  of  incision  in  lateral  litho< 
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to  hook  the  staff  firmly  under  the  pubic  arch,  and  draw  it  almost  Tcrti- 
cally  upwards  and  exactly  in  the  median  line,  thus  obtaining  a  point 
d*appui  which  insures  the  steadiness  of  the  instrument,  and  widoiing 
the  space  between  the  urethra  and  the  rectum.  Many  snrgeonB, 
however,  believe  that  the  operation  is  rendered  easier  by  turning  the 
staff  a  little  to  the  left,  and  by  making  its  convexity  bulge  into  the 
perineum. 

The  surgeon  now,  casting  a  glance  to  see  that  all  his  instruments  are 
in  readiness,  sits,  or,  which  I  much  prefer,  kneels  on  his  right  knee  before 
the  patient,  and  introduces  the  forefinger  of  his  left  hand  into  the  rectum, 
so  as  to  insure  the  contraction  of  this  tube,  and,  at  the  same  time,  fix 
in  his  mind  the  relative  positions  of  the  staff,  prostate,  rectum,  and  tuber 
ischii.  Holding  the  knife  lightly  but  firmly  as  a  pen  between  the  fore 
and  middle  fingers  and  thumb  of  the  right  hand,  he  now  begins  his  inci- 
sion a  little  to  the  left  of  the  raphe  and  (according  to  the  size  of  the 
perineum)  ft'om  an  inch  to  an  inch  and  a  half  in  front  of  the  anus,  and 
cuts  obliquely  downwards  and  outwards  to  a  point  below  and  between 
the  anus  and  tuberosity  of  the  ischium,  but  rather  nearer  the  latter  than 
the  former.  This  incision  should  divide  the  skin  and  superficial  fascia 
and  fat,  and  should  be  rather  deeper  below  than  above;  the  left  fore- 
finger is  next  placed  in  the  wound  so  as  to  press  down  the  rectum  and 


Jig.  476. 


Deep  Ineitlon  in  lithotonj. 


feel  for  the  staff,  which  is  soon  reached  by  making  a  few  light  touches 
with  the  edge  of  the  knife,  dividing  the  transverse  perinei,  and  opening 
the  triangular  space  between  the  accelerator  urinse  and  erector  penis 
muscles.    The  finger-nail  is  pressed  into  the  groove  of  the  staff  at  as  low 
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a  point  as  can  be  felt,  and  npon  the  nail  the  point  of  the  knife  is  intro- 
duced, so  as  to  open  the  membranous  part  of  the  urethra;  the  surgeon 
then  drops  the  handle  of  his  knife  a  little,  so  as  to  fix  it  firmly  beneath 
the  knuckle  of  the  index  finger,  and  turning  the  blade  half  sideways 
(litteralizing  the  knife)  and  slightly  depressing  its  handle,  pushes  it 
steadily  onwards  along  the  groove  of  the  staff  (which  it  must  never 
leave),  following  it  constantly  with  the  left  forefinger  to  protect  the 
rectum,  until  the  cessation  of  resistance  and  the  escape  of  urine  show 
that  the  bladder  has  been  reached ;  the  knife  is  then  cautiously  with- 
drawn, still  lateralized,  and  kept  closely  to  the  staff,  so  as  not  to  enlarge 
the  incision. 

The  surgeon  now  lays  down  his  knife,  and  placing  his  left  forefinger 
above  the  staff,  insinuates  it  by  a  twisting  movement  into  the  bladder, 
between  the  concavity  of  the  9iaff  and  the  roof  of  the  urethra ;  by  observ- 
ing this  precaution,  there  is  no  danger  of  the  surgeon  pushing  the  neck 
of  the  bladder  before  him,  and  thrusting  his  finger  into  the  recto-vesical 
space.  The  stone  is  usually  felt  lying  at  the  end  of  the  staff.  If  the 
perineum  be  very  deep  and  the  prostate  much  enlarged,  the  surgeon's 
finger  may  not  be  long  enough  to  reach  the  bladder,  and  then  the  blunt 
gorget  must  be  substituted,  being  introduced  by  cautiously  pushing  it 
along  the  groove  of  the  staff.  The  finger  having  entered  the  bladder, 
the  surgeon  directs  his  assistant  to  withdraw  the  staff,  and  then,  while 
selecting  the  forceps  which  he  is  going  to  use,  dilates  the  incision  of  the 
prostate  by  pressing  his  finger  in  different  directions ;  the  forceps  are 
next  introduced  closed,  along  and  above  the  palmar  surface  of  the 
finger,  which  is  slightly  Withdrawn  as  the  forceps  enter;  the  forceps 
having  touched  the  stone,  are  opened,  one  blade  being  depressed  against 
the  wall  of  the  bladder,  when  the  calculus  will  commonly  fall  into  the 
grasp  of  the  instrument;  the  left  forefinger  is  now  placed  upon  the 
stone,  rectifying  its  position,  if  necessary,  so  as  to  make  its  long  axis 

Fig.  477. 


DirMtioii  of  foreepi  in  •ztrMilon  of  itoBO. 

correspond  to  the  line  of  the  wound,  and  extraction  is  then  effected,  in 
the  direction  of  the  axis  of  the  pelvis,  with  a  slow,  swaying,  to-and-fro 
movement,  such  as  obstetricians  employ  in  applyiug  the  forceps  to  the 
foetal  head. 
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Fig.  478. 


In  some  cases  it  is  more  conTenient  to  lay  aside  the  forceps,  and  effect 
extraction  with  the  scoop  employed  as  a  vectis ;  should,  unfortunately, 

the  stone  be  broken  in  extraction,  the 
scoop  must  likewise  be  used  to  remove 
the  fragments.  After  the  calculus  has 
been  extracted,  the  surgeon  again  in- 
troduces his  finger  (or  the  searcher,  if 
the  perineum  be  deep  and  the  bladder 
sacculated),  and  makes  a  careful  ex- 
ploration to  ascertain  if  there  is  another 
stone  remaining,  such  being  cautiously 
dealt  with  in  the  same  manner  as  the 
first.  When  all  calculous  matter  has  been  removed,  the  surgeon,  as  a 
matter  of  precaution,  washes  out  the  bladder  through  the  wound  with  a 
syringeful  of  tepid  water,  and  then,  having  seen  that  there  is  no  hem- 
orrhage, has  the  patient  untied  and  placed  in  bed. 


Position  of  finger  and  scoop  In  extracting 
stone. 


Fig.  479. 


Fig.  480.  After-treatment.— This  is  sofS- 

ciently  simple.  The  bed  must  be  pro- 
tected with  India-rubber  cloth  covered 
with  a  folded  sheet  or  blanket,  to  ab- 
sorb the  urine  (which  of  course  flowi 
through  the  wound),  the  sheet  being 
frequently  changed,  so  as  to  keep  the 
patient  dry  and  comfortable.  For  a 
day  or  two  the  urine  escapes  entirely 
by  the  wound,  then  probably  for  a  few 
hours  by  the  urethra  (owing  to  the 
swelling  of  the  deep  part  of  the  inci- 
r  sion),  and  then  again  partly  by  the 
wound  in  gradually  decreasing  quanti- 
ties as  the  healing  process  continues. 
No  dressing  should  be  applied  as  long 
as  any  water  escapes  through  the 
perineum,  but  after  this,  the  incision 
may  be  treated  as  a  superficial  wound 
in  any  other  situation.  Opium  may 
be  administered  in  the  form  of  a  sup- 
pository, to  relieve  pain  and  insure 
sleep,  the  diet  and  general  treatment 
of  the  patient  being  adapted  to  his 
constitutional  condition. 


Phjsick's  cutting 
gorget. 


Prftre  Cftme's  lUho- 
OHM  cachi. 


Variations. — The  operation  of  lat- 
eral lithotomy,  as  above  described, 
is  varied  in  different  ways  by  many 
surgeons;  thus  as  regards  the  staffs 
many,  as  already  mentioned,  have  the 
groove  on  the  lefb  side,  and  project 
the  instrument  into  the  perineum; 
Aston  Key  employed  a  straight  staff, 
and  Buchanan,  of  Glasgow,  uses  one 
which  is  not  curved  but  rectangular; 
the  latter  instrument  has  been  ftuther 
modified  by  Hutchinson,  by  makiii^ 
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the  staff  hollow  and  adding  a  stopcock,  so  that  it  can  be  used  as  a 
catheter.  Still  more  complicated  forms  of  apparatus  have  been  devised 
by  Earle,  N.  R.  Smith,  Corbett,  Wood,  and  Avery,  designed  to  render 
it  impossible  for  the  surgeon  to  miss  the  groove  of  the  staff  in  making 
his  incision.  Instead  of  using  the  same  knife  for  the  deep  as  for  the 
superficial  part  of  the  wound,  some  surgeons  employ  a  probe-pointed  or 
beaked  knife  after  opening  the  urethra,  while  others  prefer  the  cutting 
gorget  (Fig.  479),  and  still  others  the  lithotome  cach^  (Fig.  480);  excellent 
operations  have  been  done  with  each  of  these  instruments,  and  I  have 
no  wish  to  decry  their  usefulness  in  the  hands  of  those  who  feel  that  the 
procedure  is  thereby  rendered  easier  or  safer;  but  for  my  own  part  I  am 
quite  satisfied  with  the  simple  bistoury,  and  think  it  an  advantage  not 
to  have  to  change  the  instrument  during  the  operation. 

In  common  with  most  surgical  writers  of  the  present  day,  I  have 
advised  a  very  limited  incision  of  the  prostate  and  neck  of  the  bladder^ 
the  wound  to  be'  subsequently  dilated  with  the  finger — and  I  certainly 
believe  this  to  be  the  best  mode  of  practice ;  other  surgeons,  however, 
as  Teevan,  recommend  a  free  division  of  the  prostate,  and  believe  that 
by  this  course  they  increase  the  probability  of  a  successful  result.  I  have 
not  advised  the  introduction  of  the  lithotomy  tube  in  cases  uncomplicated 
by  hemorrhage,  but  many  surgeons  employ  it  in  every  instance,  partly 
to  prevent  the  accumulation  of  clots  in  the  wound,  and  partly  with  the 
idea  that  its  use  diminishes  the  risk  of  urinary  infiltration ;  I  do  not 
think  it  necessary  in  ordinary  cases,  but  there  is  no  particular  objection 
to  its  employment,  and  if  the  surgeon  cannot  see  his  patient  at  short 
intervals  after  the  operation,  its  use  would  be  proper  as  a  measure  of 
precaution. 

Diffioulties  in  the  Operation. — The  most  dlfiScult  part  of  the 
operation,  in  the  case  of  chudren^  is  to  reach  the  bladder,  the  extraction 
of  the  stone  being  then  usually  effected  without  any  trouble.  If  the  rule 
which  has  been  given,  to  pass  the  finger  between  the  upper  surface  of 
the  staff  and  the  roof  of  the  urethra,  be  followed,  there  will  be  little 
risk  of  missing  the  bladder;  if,  however,  the  finger  be  thrust  in  from 
below,  it  may  readily  teik  across  the  membranous  portion  of  the  urethra, 
and,  pushing  the  neck  of  the  bladder  before  it,  enter  the  recto-vesical 
space.  If  such  an  accident  should  happen,  and  should  be  noticed  before 
the  staff  is  withdrawn,  the  surgeon  may  retrace  his  steps,  and,  fixing  the 
knife  firmly  in  the  groove  of  the  instrument,  notch  the  neck  of  the 
bladder,  and  cautiously  introduce  his  finger  into. the  organ ;  if  the  staff 
has  been  already  withdrawn,  it  should  be  reintroduced,  if  possible,  when 
the  surgeon  may  proceed  as  before ;  but  if  this  cannot  be  done,  the  ope- 
ration should  be  abandoned  and  the  wound  allowed  to  heal.  This  course, 
though  mortifying  to  the  surgeon's  pride,  is  infinitely  preferable  to  en- 
dangering the  life  of  the  patient  by  attempting  to  reach  the  bladder 
without  a  guide. 

In  the  adult^  the  bladder  is  usually  reached  without  trouble,  but  there 
may  be  considerable  difficulty  in  seizing  and  extracting  the  stone.  This 
is  commonly  due  either  to  the  position  or  to  the  size  of  the  calculus. 

(1.)  Difficulty  in  Extraction  from  the  Position  of  the  Stone. — The 
stone  may  be  lodged  at  the  inferior  fundus  of  the  bladder,  behind  an 
enlarged  prostate ;  extraction  is  to  be  effected  by  using  forceps  with  a  de- 
cided curve,  and  by  pushing  up  the  bladder  with  the  finger  in  the  rectum. 
If  the  stone,  on  the  other  hand,  is  at  the  superior  fundus,  above  the  pubes^ 
it  may  be  brought  into  reach,  as  advised  by  Aston  Key,  by  compressing 
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the  wall  of  the  abdomen.  If  the  stone  be  caught  between  folds  of  (he 
vesical , mucous  membrane^  or  between  the  enlarged  fasciculi  of  the  blad- 
der, an  attempt  may  be  made  to  dislodge  it  by  patient  manipulation 
with  the  finger  and  scoop,  or  perhaps  by  directing  upon  the  calculus  a 
stream  of  tepid  water ;  it  is  sometimes  recommended  to  expand  the  walls 
of  the  bladder  by  opening  very  large  forceps  within  it,  in  the  hope  that 
the  stone  may  then  drop  out  from  its  hiding-])lace,  but  the  plan  is  not  free 
A*om  danger,  and  there  is  reason  to  believe  that  rupture  of  the  bladder 
has  been  thus  produced.  Sjyasm  of  the  bladder — a  kind  of  hour-gUss 
contraction  of  the  organ — is  said  to  occur  sometimes,  preventing  the 
seizure  of  the  stone ;  all  that  could  be  done  in  such  a  case  would  be  to 
wait  patiently  until  the  spasm  should  disappear,  postponing,  if  neoee- 
sary,  the  completion  of  the  operation  until  another  day.  If  the  calcoloB 
be  adherent  or  encysted^  its  removal  will  be  attended  with  great  diffi- 
culty ;  if  merely  adherent,  the  stone  may  perhaps  be  coaxed  away  from 
its  l)ed  with  the  scoop — with  all  gentleness,  however^  lest  the  bladder 
itself  be  torn.  If  the  calculus  be  encysted,  it  will  probably  be  necessarj 
to  abandon  the  operation,  though  an  attempt  might  in  some  instances 
be  made  to  enlarge  the  orifice  of  the  cyst  (as  was  done  by  Brodie),  with 
a  probe-pointed  knife,  and  then  enucleate  the  stone,  as  it  were,  with  the 
scoop.  Deformity  of  the  pelvis  from  rickets  may  prove  an  obstacle  to 
extraction,  as  in  cases  observed  by  Erichsen,  Thompson,  and  others. 

(2.)  Difficulty  arising  from  the  Size  of  the  Stone. — If  the  short  dia- 
meter of  the  calculus  exceed  an  inch  and  a  half  in  length,  extraction 
will  always  be  difldcult,  and  if  it  exceed  two  inches,  almost  imposu- 
ble  without  dangerous  bruising  of  the  prostate.  Under  these  circom- 
stances  the  surgeon  must  either  (1)  gain  more  room  by  incising  the  right 
side  of  the  prostate,  (2)  reduce  the  size  of  the  stone  by  crushing  it 
within  the  bladder,  or  (3)  resort  to  the  recto-vesical,  or  to  the  supra- 
pubic operation.  Incision  of  the  right  side  of  the  prostate  was  the  plan 
recommended  by  Liston,  and  is  readily  accomplished  with  the  probe- 
pointed  knife,  guided  by  the  finger.  Crushing  the  stone  within  the  blad- 
der is  attended  with  some  risk,  on  account  of  the  contracted  state  of 
the  organ,  unless  the  calculus  be  soft,  when  it  may  be  readily  broken  up 
with  strong  forceps.  This  plan  was  adopted  bj|  Prof.  Nathan  Smith,  d 
New  Haven,  who,  according  to  his  son  Prof  N.  R.  Smith,  of  Baltimore, 
^' was  always  desirous  of  accomplishing  that  which  many  operators  haxe 
deprecated,  the  fracture  of  the  stone  by  the  forceps."  After  crushing, 
the  fragments  must  be  carefully  removed,  and  the  bladder  repeatedlj 
washed  out  with  a  stream  of  tepid  water.  If  the  incision  of  the  right 
side  of  the  prostate  does  not  give  sufilcient  room,  and  the  stone  cannot 
be  crushed  without  endangering  the  integrity  of  the  bladder,  the  only 
remaining  course  is  to  perform  either  the  recto-vesicalj  or  the  high  ope- 
ration— ^Uie  former  being  probably  the  preferable  procedure. 

Dangers,  Complications,  and  Accidents  of  the  Operation.— 

These  may  arise  during  or  after  the  operation.  Thus,  in  making  the 
incision^  if  the  knife  be  entered  too  far  forwards,  or  penetrate  too  deeply 
at  the  upper  part  of  the  wound,  the  artery  of  the  bulb,  or  the  vessels  of  the 
corpus  cavernosum,  may  be  cut,  giving  rise  to  troublesome  hemorrhage; 
if,  on  the  other  hand,  the  incision  be  placed  too  low,  there  is  some  ride 
of  wounding  the  rectum,  of  cutting  through  the  entire  breadth  of  the 
prostate  and  neck  of  the  bladder,  thus  allowing  infiltration  of  urine 
behind  the  pelvic  fascia,  or  even  of  opening  the  bladder  entirely  behind 
the  prostate,  an  accident  wbUsk  would  in  all  probability  be  fatal.    AgvUi 
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If  the  knife  be  too  much  lateral ized,  in  making  the  deep  incision,  tbe 
podlc  artery  may  be  wounded;  wLiile,  if  not  sufiicieutly  lateralizcd,  the 
will  be  endangered.  Finally,  if  the  knife  be  not  kept  closely  to 
~  in  the  deep  incision,  the  posterior  wall  of  the  bladder  may  be 
1,  and  it  has,  according  to  Miller,  even  happened  (with  the  cut- 
et)  "  that  by  a  more  heroic  thrust  the  bladder  has  been  corn- 
perforated,  the  intestines  have  protruded,  and  after  death  the 
las  been  found  wounded/' 

ma3^  arise  during  the  extraction  of  the  stone  from  a  portion 
I  membrane  being  caught  in  the  grasp  of  the  forceps,  from  tbe 
an  pulling  too  much  upwards — not  in  the  direction  of  the  axis  of 
Ivis — and  thus  attcrai>ting  to  force  the  stone  through  the  narrowest 
of  the  pelvic  outlet,  or  from  tbe  extraction  being  effected  with  such 
Idity  as  to  bruise  and  tear  instead  of  dilating  the  prostate*  It  occa- 
illy  hap[»en8  that  the  extraction  of  a  stone  is  iro[Kjded  by  a  portion 
enlarged  pn>8tat^ — a  lobule,  as  it  were,  resembling  an  adenoid 
lor — becoming  entangled  in  the  triangular  space  between  the  blades 
instrument  and  the  calculus.  The  usual  practice,  under  these 
[!om stances,  is  gently  to  push  back  the  protruding  body,  but  Sir  Wil- 
liam Fergusson  has  given  tho  high  sanction  of  his  name  in  commenda- 
tion of  a  bolder  coarse,  no  less  than  the  enucleation  of  these  semi- 
.detachcd  prostatic  masses — a  plan  which  be  declares  is  perfectly  safe, 
^AQg  it  has  the  manifest  advantage  of  enabling  the  surgeon  to  relieve 
^^  prostatic  affection  at  the  same  time  that  he  removes  the  stone. 

Among  the  rarer  aj?cidents  occasionally  met  with  alter  lithotomy  arc 
QJ  the  discovery,  after  a  few  days,  that  a  second  stone  or  calculous 
i,  which  at  first  escaped  detection,  remain  in  the  bladder — ^to 
lied  by  dilating  the  wound  and  extracting,  or  by  lithotrity;  (2) 
persistence  of  &  perineal  Jistula — the  treatment  of  which  condition 
1  be  deseribed  hereafter;  (3)  sexual  impotence^  usually  attributed  to 
wound  of  the  seminal  duct,  but,  according  to  Thompson,  really  due  to 
^hing  or  inflammatorj^  action — probably  incurable  ;  (4)  incontinence 
\ urine — to  l>e  treated  as  when  arising  from  other  causes;  and  (5)  no 
being  discoverable  when  the  forceps  are  introduced — a  most  morti- 
j  occurrence,  which  may  result  from  an  error  of  diagnosis,  no  cal- 
lus haring  existed,  from  the  stone  l>eing  encysted  or  lodged  in  a  pouch 
of  the  bladder,  where  it  cannot  be  found,  from  its  having  escaped  from 
tbe  wunnd  with  the  first  gush  of  urine,  or,  finally,  from  the  surgeon  hav- 
ing DitsM'd  the  bladder  and  cut  into  the  recto- vesical  space.  If  the  stone 
csiinot  be  found,  all  that  can  be  done  is  to  abandon  the  operation  for 
yie  time,  and  this  should  be  done  before  the  patient  is  exhausted  by  the 
ivpeated  but  fruitless  introduction  of  instruments  into  the  bladder.     If 

Mmptoms  of  calculus  persist  after  the  wound  has  healed,  a  careful 
histion  with  the  sound  should  be  again  instituted,  when,  if  the 
be  unmistakably  present,  the  operation  may  be  rej^ated.     It  has 
Bnally  happened  that  a  second  lithotomy  has  enabled  the  surgeon 
ict  a  calculus  which  completely  eluded  discovery  at  the  time  of 
Icpperaiion. 

Treatment  of  Complications. — L  Hemorrhage. — The  superficial 

'  rse  perineal  arteries,  one  or  both,  are  always  divided  in  late- 

iijy,  but  rarely  give  trouble,  though,  if  large,  they  may  require 

The  artery  of  the  bulb  or  the  internal  pudie  may  be  wounded, 

I  the  hands  of  the  most  skilful  operator,  on  account  of  an  abnor- 

dlstribution  of  these  vessels,  and,  from  a  similar  cause,  the  dorsal 
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artery  of  the  penis  or  the  inferior  hemorrhoidal  may  be  likewise  exposed 
to  injury.  The  application  of  ligatures  to  the  deep  arteries  of  the  peri- 
neum is  sometimes  attended  with  great  difficulty,  or  may  even  be  impos- 
sible. Under  such  circumstances  the  surgeon  may  rely  upon  pressure, 
kept  up  by  the  fingers  of  assistants  for  several  hours,  or  may  pass  a 
tenaculum  beneath  the  bleeding  vessel  and  tie  the  instrument  in  the 
wound,  as  was  successfully  done  by  Physick,  in  1794,  and  as  has  since 
been  recommended  by  Thompson,  and  by  Keith,  of  Aberdeen,  the  latter 
surgeon  having  devised  for  the  purpose  a  tenaculum,  from  which  the 
handle  can  be  detached  at  will.  Another  plan,  also  suggested  by  Physick, 
is  to  pass,  with  suitable  forceps,  a  curved  needle  armed  with  a  ligature 
beneath  the  vessel,  and  then,  disengaging  the  forceps,  draw  out  the 
needle  and  secure  the  vessel  with  a  knot.  When  the  bleeding  artery  is 
far  back,  at  the  side  of  the  prostate  or  by  the  neck  of  the  bladder,  ^  I 
know,"  says  John  Bell,  "of  no  way  of  securing  it  but  by  laying  hold  of 
it  with  the  old  artery-forceps  and  letting  them  remain  for  the  nighf^ 
The  same  purpose  may  be  accomplished  by  using  the  "artery-compres- 
sor" with  movable  handle,  devised  by  Prof.  Gross,  or  by  catching  the 
vessel  with  an  ordinary  serre-fine^  provided  with  a  ligature  hanging  oat 
of  the  wound,  to  facilitate  its  withdrawal. 

Venous  hemorrhage  sometimes  occurs  very  insidiously,  the  blood 
flowing  backwards  into  the  bladder,  where  it  may  become  coagulated, 
instead  of  escaping  externally.  When  the  bleeding  is  from  a  superficial 
vein,  this  should  be  unhesitatingly  tied;  but  if  the  hemorrhage  proceed 
from  the  prostatic  plexus,  it  will  be  better  to  introduce  the  lithotomj- 
tube,  surrounded  with  a  piece  of  muslin  arranged  as  a  "  petticoat"  or 
"  shirt"  (canule  a  chemise)^  into  which  strips  of  lint  can  be  stuffed  bo 
as  to  firmly  plug  the  entire  wound.  Cold  irrigations  and  the  applici- 
tion  of  ice-bags  to  the  perineum  and  hypogastrium  may  also  be  of 
service. 

Hemorrhage,  though  seldom  the  immediate  cause  of  death  after  litho- 
tomy, is  always  to  be  dreaded,  as  it  certainly  predisposes  the  patient  to 
the  occurrence  of  diflUse  inflammation  of  the  areolar  tissue  around  the 
wound. 

Secondary  hemorrhage  is  a  comparatively  rare  complication  of  litho- 
tomy. It  is  to  be  treated  by  the  application  of  ligatures,  if  the  source 
of  hemorrhage  can  be  discovered,  but  if  not,  by  the  use  of  styptics  and 
pressure,  or  by  the  actual  cautery. 

2.  Wound  of  (he  Rectum  is  an  annoying,  but  usually  not  a  very  serious, 
accident.  If  the  wound  be  of  small  extent  and  low  down,  it  will  pfo- 
bably  heal  spontaneously,  but,  under  other  circumstances,  may  lead  to 
the  formation  of  a  recto-vesical  fistula,  which  must  be  remedied  in  the 
way  described  at  page  802. 

3.  Diffuse  Inflammation  of  the  Areolar  Tissue  surrounding  the  Neds 
of  the  Bladder  and  the  Rectum  may  arise  from  infiltration  of  urine^  or 
from  bruising  of  the  part  in  the  attempt  to  extract  a  large  stone.  ITri- 
nary  infiltration,  which  is  probably  not  so  often  met  with  as  was  formerly 
supposed,  arises  from  too  free  division  of  the  prostate  in  the  deep  inci- 
sion. It  has  been  suggested  that  the  occurrence  of  this  accident  might 
be  prevented  by  the  use  of  the  lithotomy-tube,  but  as  the  urine  always 
flows  out  alongside  of  the  tube  as  well  as  through  it,  it  is  evident  that 
nothing  can  be  gained  in  this  way.  The  second  condition  which  gives 
rise  to  diffuse  areolar  inflammation,  bruising  of  the  parts  around  the 
neck  of  the  bladder,  is  due  to  rough  manipulation  and  the  endeaTiMrto 
bring  a  large  stone  through  an  opening  which  is  too  small  for  tht  pQl^ 
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pose.  The  remedy  is  not  to  hastily  enlarge  the  incision,  for  this  exposes 
to  the  risk  of  urinary  infiltration,  but  to  effect  gradual  dilatation  by 
means  of  the  finger  and  by  the  lever-like  action  of  the  forceps,  notching, 
if  necessary,  the  opposite  side  of  the  prostate,  crushing  the  stone,  or 
even  resorting  to  the  recto-vesical  section  (see  p.  856).  The  occur- 
rence of  diffuse  inflammation  of  the  areolar  tissue  is  certainly  predis- 
posed to  by  the  existence  of  renal  disease,  and  by  excessive  loss  of  blood 
at  the  time  of  the  operation.  The  treatment  consists  in  the  administra- 
tion of  nutritious  food,  with  stimulants  and  tonics,  and  in  making  free 
incisions  to  allow  the  escape  of  pent-up  fluids.  Brodie  in  one  case  saved 
his  patient  by  freely  dividing  all  the  tissues  between  the  perineal  wound 
and  the  rectum. 

4.  Other  Complications  may  arise,  such  as  sloughing  of  the  wound, 
infiammation  of  the  bladder  or  kidneys,  peritonitis,  erysipelas,  pysemia, 
or  tetanus,  the  treatment  of  which  affections  is  to  be  conducted  on  the 
principles  which  guide  the  surgeon  in  their  management  when  they  occur 
nnder  other  circumstances. 

Results  of  Lateral  Lithotomy. — The  results  of  lithotomy  are 
unquestionably  more  influenced  by  the  age  and  general  condition  of  the 
patient,  the  size  of  the  stone,  etc.,  than  by  the  greater  or  less  degree  of 
skill  with  which  the  operation  is  executed;  manual  dexterity  is,  how- 
ever, by  no  means  to  be  despised,  and  lithotomy  is  justly  declared  by 
Sir  Henry  Thompson  to  be  a  "grand  operation,"  and  "  one  of  the  best 
practical  tests  of  a  good  surgeon.'' 

The  statistics  of  lithotomy  have  been  investigated  by  numerous 
authors,  and  the  general  mortality — ^for  all  ages  and  conditions — appears 
to  be  about  one  in  seven  or  eight.  The  effect  of  age  in  influencing  the 
result  of  the  operation  is  very  marked ;  377  operations  on  patients  between 
6  and  11  years  old,  gave,  according  to  Thompson,  but  16  deaths,  a  mor- 
tality of  but  little  over  4  per  cent.,  while,  on  the  other  hand,  233  opera- 
tions on  patients  between  59  and  70,  gave  63  deaths,  a  mortality  of  over 
27  per  cent.  In  neither  category  were  the  cases  in  any  way  selected. 
That  the  size  and  weight  of  the  stone,  influence  the  result  of  the  opera- 
tion, is  seen  from  Crosse's  tables,  which  show  that  the  mortality  of  cases 
in  which  the  stone  weighed  less  than  half  an  ounce  was  8^  per  cent.,  and 
of  those  in  which  it  weighed  more  than  half  an  ounce,  19^  per  cent.  But 
nothing  influences  so  decidedly  the  results  of  lithotomy  as  the  condition 
of  the  urinary  organs;  "it  is,"  says  Brodie,  "organic  disease  of  the 
urinary  organs,  the  kidneys,  or  bladder,  or  parts  connected  with  them, 
that  is  to  be  especially  apprehended,  as  increasing,  tenfold,  the  hazard 
of  the  operation.  Of  persons  in  whom  the  calculus  is  not  of  a  large 
size,  on  whom  the  operation  is  performed,  I  will  not  say  very  well,  but 
not  very  unskilfully,  and  who  are  free  from  all  organic  disease,  there 
are  very  few  who  do  not  recover ;  while  of  those  in  whom  organic  disease 
exists,  there  are  few  who  do  not  die." 

For  the  statistical  results  of  lateral  lithotomy  as  compared  with  litho- 
trity,  see  page  846. 

Bilateral  Lithotomy. 

This  operation  was  introduced  in  its  present  form  by  Dupuytren,  in 
1824,  and  has  been,  in  this  country,  particularly  illustrated  by  Prof. 
Eve,  of  Nashville,  who  has  performed  it  with  very  good  results  in  about 
eighty  cases.    The  instruments  required  are  a  staff,  grooved  in  the  median 
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line,  a  scalpel,  a  double  lithotome  cachi  (Fig.  481),  modified  by  Dupny- 
tren  from  the  single  lithotome  of  Frere  Cdme  (Fig.  480),  which  is  still 
used  by  French  surgeons  in  the  lateral  operation,  forceps,  scoops,  etc 
The  first  incision  is  made  in  a  curve  around  the  rectum,  the  extremity 

Fig.  481. 


Diipa7tr«D*i  lUkotonu  eaehif  op«B6d. 

on  each  side  reaching  to  a  point  midway  between  the  anus  and  tuber 
ischii,  or  a  little  nearer  the  latter,  and  the  middle  of  the  incision  passing 
from  a  half  to  three-quarters  of  an  inch  in  front  of  the  anus ;  the  wound 
is  then  deepened  until  the  membranous  portion  of  the  urethra  is  ex- 
posed, when  this  is  opened  sufSciently  to  admit  the  beak  of  the  lithotome, 
which  is  introduced,  closed,  along  the  groove  of  the  staff  into  the  bltd- 
der.  The  instrument  having  touched  tiie  stone,  is  turned  with  its  con- 
cavity downwards,  when  the  staff  is  withdrawn ;  the  surgeon  now  ex- 
pands the  blades  of  the  lithotome  to  an  extent  previously  determined, 

and  regulated  by  means  of  a  screw,  and 
Fig.  482.  divides  both  lobes  of  the  prostate  from 

within  outwards  by  drawing  the  instru- 
ment out  with  the  handle  well  depressed 
and  exactly  in  the  median  line  of  the  pa- 
tient's body.  The  finger  is  then  passed 
into  the  bladder,  and  upon  this  the  for- 
ceps are  introduced,  extraction  being 
completed  as  in  the  lateral  operation. 

The  theoretical  advanUiges  of  this  ope> 
ration  are,  that  the  wound  being  placed 
low,  there  is  little  or  no  risk  of  hemor- 
rhage, the  arteries  of  the  bulb  and  the 
transverse  and  superficial  perineal  art^ 
ries  being  all  above  the  line  of  incision, 
and  that  the  prostate  is  equally  divided 
upon  both  sides,  thus  giving  af^'eeopening 
into  the  bladder;  in  practice,  howevor, 
the  bilateral  is  not  found  to  be  any  more  successful  than  the  latenl 
method,  which  is,  I  think,  an  easier  operation.  Gross  has  collected  207 
cases  of  bilateral  lithotomy,  with  32  fatal  results,  a  mortality  of  about 
1  in  6^. 

Instead  of  pushing  in  the  lithotome  along  the  groove  of  the  stafl^  sonte 
operators  take  the  latter  instrument  in  their  own  hands,  as  soon  as  the 
beak  of  the  lithotome  is  lodged  in  its  groove,  and  by  depressing  the  handle 
with  a  quick  rocking  motion,  bring  both  instruments  together  into  the 
bladder ;  this  manoeuvre  I  have  seen  skilfully  executed  by  Pro£  Pan- 
coast,  of  this  city. 


Line  of  incision  in  the  procUte  in  bilate* 
ral  lithotomy,  showing  its  relation  to  the 
bolb  and  the  internal  pndio  arterj. 


Pbk-Bectal  Lithotomy. 

This,  which  is  a  modification  of  the  ordinary  bilateral  method,  was 
introduced  by  N^aton,  and  consists  in  making  a  careful  dissection  in 
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front  of  the  rectum,  so  as  to  open  the  nrethra  at  the  apex  of  the  pros- 
tate, without  comiug  in  contact  with  the  bulb ;  the  remaining  steps  of 
the  operation  are  the  same  as  in  Dupuytren's  method. 

Medio-Bilatebal  Lithotomy. 

This  operation  was  introduced  by  Civiale,  in  1829,  and  was  adopted 
in  several  instances  by  Sir  Henry  Thompson,  who  has,  however,  since 
abandoned  it  in  favor  of  the  lateral  method.  The  staff  being  firmly  held 
by  an  assistant,  an  incision  about  an  inch  and  a  half  long  is  made  in  the 
median  line  of  the  perineum,  terminating  a  little  in  front  of  the  anus,  and 
cautiously  deepened  so  as  to  open  the  membranous  portion  of  the  urethra, 
without  wounding  the  bulb;  a  straight  double  lithotome  is  then  lodged 
in  the  groove  of  the  staff  and  pushed  on  into  the  bladder,  dividing  both 
lobes  of  the  prostate  as  it  is  withdrawn.  Just  as  in  Dupuytren's  method. 
Sir  Wm.  Fergusson  has  imitated  this  plan,  as  regards  the  external 
wound  at  least,  by  making  a  perineal  incision  in  the  form  of  an  in- 
verted x« 

Civiale's  seems  to  me  on  the  whole  better  than  Dupuytren's  operation, 
but  neither  presents  any  particular  advantage  over  the  lateral  method ; 
either  may,  however,  be  properly  resorted  to  in  cases  in  which  the  stone 
is  large,  and  in  which  hemorrhage  is  to  be  for  any  reason  specially 
dreaded. 

Median  Lithotomy. 

This  is  an  old  operation  formerly  known  as  the  "  Marian"  (from  Ma- 
rianus  Sanctus  Barolitanus,  a  surgeon  of  the  sixteenth  century),  but 
revived  with  improvements  by  Manzoni,  De  Borsa,  and  Rizzioli,  and 
perfected  by  Allarton,  whose  name  it  now  generally  bears.    A  staff 
grooved  in  the  median  line  is  firmly  held  against  the  pubes  by  an  assist- 
ant, when  the  surgeon  introduces  his  left  forefinger  with  the  palmar 
surface  upwards  into  the  rectum,  placing  its  tip  upon  the  apex  of  the 
prostate ;  a  straight  bistoury,  double-edged  at  the  point,  is  then  entered 
with  its  principal  cutting  edge  upwards,  in  the  median  line  of  the  peri- 
neum, half  an  inch  in  front  of  the  anus,  and  pushed  steadily  onwards 
until  it  penetrates  the  membranous  portion  of  the  urethra  and  lodges  in 
the  groove  of  the  staff;  the  apex  of  the  prostate  is  now  notched  by 
pushing  the  knife  a  few  lines  towards  the  bladder,  and  the  urethra  then 
slightly  divided  and  the  external  wound  enlarged  to  about  an  inch  and 
a  half,  by  cutting  upwards  as  the  knife  is  withdrawn.    A  ball-pointed 
probe  is  next  passed  into  the  bladder,  along  the  groove  of  the  staff, 
which  is  then  removed — the  surgeon's  finger  following  the  probe  and 
dilating  the  prostatic  incision  in  its  course;  the  forceps  are  then  intro- 
duced, and  the  stone  extracted  as  in  other  operations.    In  order  to 
assist  the  dilatation  of  the  prostate,  Allarton  has  suggested  the  use  of 
fluid  pressure  applied  by  means  of  an  Arnott's  dilator,  and  Teale  has 
devised  a  branched  metallic  instrument  for  the  same  purpose ;  as  pointed 
out,  however,  by  both  Erichsen  and  Thompson,  instrumental  is  much 
less  safe  than  digital  dilatation. 

Allarton's  operation  has  been  variously  modified  by  other  surgeons, 
as  by  Thompson,  who  exposes  the  staff  by  cutting  from  before  back- 
wards, and  by  Erichsen,  who  employs  a  rectangular  staff,  passes  a  beaked 
director  along  the  groove  after  making  the  incision  (to  open  the  way  for 
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the  finger),  and  effects  digital  dilatation  before  withdrawing  the  staff,  as 
in  the  lateral  operation. 

The  advantage  of  the  median  over  the  lateral  operation  is  the  dimin- 
ished risk  of  hemorrhage  (though,  according  to  Thompson,  the  gain  in 
this  respect  has  been  greatly  exaggerated),  and  of  urinary  infiUraiian, 
Its  disadvantage  is  the  limited  amount  of  space  which  it  affords  for  the 
extraction  of  the  stone.  Hence  its  application  should,  it  seems*  to  me, 
be  practically  limited  to  those  cases  among  adults  in  which,  though  the 
stone  is  small,  lithotrity  is  inadmissible,  and  hemorrhage  particularly  to 
be  feared.  It  is  decidedly  contra4ndicated  by  the  presence  of  a  large 
stone,  and  by  hypertrophy  of  the  prostate,  which  interferes  with  the 
manipulation  of  the  forceps  through  the  small  opening  afforded  by  the 
median  incision. 

There  is,  however,  another  class  of  cases,  in  which  the  median  open- 
tion  often  answers  a  very  good  purpose,  and  that  is  when  it  becomes 
necessary  to  cut  into  the  bladder  to  remove  a  foreign  body  (see  p.  374). 

Allarton  has  collected  139  cases  of  the  median  operation,  with  13 
deaths,  or  a  little  over  9  per  cent.;  his  tables  are,  however,  according  to 
Poland,  not  very  accurate,  many  known  cases  of  death  after  the  median 
operation  being  unrecorded,  and  section  of  the  prostate  having  been  re- 
quired in  two  of  the  author's  own  cases  which  are  reported  as  successful 
The  statistics  of  the  Norfolk  and  Norwich  Hospital,  as  collected  by  Mr. 
Williams,  give  a  much  less  favorable  picture,  64  cases,  at  all  ages,  having 
given  13  deaths,  a  mortality  of  almost  20  per  cent. 

Medio-Lateral  Lithotomy. 

This  operation,  which  was  introduced  by  Buchanan,  of  Glasgow,  in 
1847,  has  been  already  referred  to  as  a  modification  of  the  ordinary  late- 
ral method.  It  is  performed  with  a  rectangular  staff,  grooved  upon  the 
left  side  J  which  is  fixed  so  that  the  angle  corresponds  to  the  apex  of  the 
prostate,  and  well  pressed  down  so  as  to  be  readily  felt  from  the  peri- 
neum. The  operator,  keeping  his  left  forefinger  in  the  rectum,  ^^  enters  a 
long  straight  bistoury  opposite  the  angle  of  the  staff,  and  therefore  im- 
mediately in  front  of  the  anus :  he  holds  it  in  his  right  hand,  with  the 
palm  upwards;  the  blade  horizontal  and  its  edge  directed  to  the  left;  and 
he  pushes  it  straight  into  and  along  the  groove  as  far  as  to  the  stop  at 
its  extremity.  He  thus  enters  the  bladder  at  once,  taking  care  to  keep 
the  blade  parallel  with  the  horizontal  or  grooved  portion  of  the  staff 
throughout  the  whole  of  the  thrust.  Next  he  withdraws  the  bistoury 
slowly,  but,  as  he  does  so,  cuts  outwards  and  downwards  a  distance 
rather  more  than  equal  to  another  breadth  of  his  blade  [a  quarter  of  an 
inch],  and  then  directly  downwards  to  the  same  extent,  describing,  in 
this  manner,  a  curved  line  equal  to  about  one-fourth  of  a  circle  round  tbe 
upper  and  lefb  side  of  the  rectum."  This  operation  makes  an  external 
wound  of  about  an  inch  and  a  quarter  in  length,  and  has,  according  to 
Thompson  (from  whose  pages  the  preceding  description  is  taken),  been 
performed  over  60  times,  with  results  corresponding  very  closely  to  those 
obtained  by  Allarton's  method.  The  name  medio-lateral  is  also  given 
by  H.  Lee  to  a  somewhat  similar  operation  devised  by  himself. 

These  are  the  principal  operations  by  which  it  is  sought  to  remove  a 
stone  from  the  bladder  by  incisions  through  the  perineum,  and  from 
which  the  surgeon  has  to  choose  in  ordinary  cases.  Each  method  has 
certain  merits  and  demerits,  and  each  may  be  properly  adopted  in  par- 
ticular circumstances.    As,  however,  the  success  of  lithotomy  depends  to 
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a  considerable  extent  upon  the  readiness  and  skill  with  which  the  ope- 
ration is  performed,  and,  as  to  acquire  equal  facility  in  each  of  these 
methods  would  require  a  wider  experience  in  stone  cases  than  falls  to 
the  lot  of  most  surgeons,  I  would  strongly  advise  the  general  practi- 
tioner to  familiarize  himself  with  one  procedure  (and  the  ordinary  late- 
ral method  I  consider  decidedly  the  easiiest  and  safest  in  the  large  majo- 
rity of  instances),  and  having  acquired  sufficient  skill  in  its  performance, 
to  be  content.  It  is  doubtless  desirable  for  the  professed  lithotomist, 
who  counts  his  cases  by  scores  or  even  by  hundreds,  to  try  every  new 
plan  that  is  suggested,  and  to  publish  his  experience  with  it  for  the 
benefit  of  the  whole  profession ;  but  there  is  no  reason  why  the  general 
practitioner,  who,  perhaps,  sees  but  half  a  dozen  cases  in  the  whole  of 
his  career,  should  feel  obliged  to  operate  by  three  or  four  different  me- 
thods. It  will,  on  the  contrary,  I  believe,  be  much  better  for  his  patients 
for  him  to  be  able  to  do  one  operation  well,  than  a  larger  number  with 
doubt  and  hesitation. 

Recto-Vbsical  Lithotomy. 

This  operation,  which  was  devised  by  Sanson,  aims  to  extract  the 
stone  by  an  incision  through  the  rectum.  A  staff  is  held  in  the  ordinary 
manner,  and  into  its  groove  the  surgeon  thrusts  the  point  of  his  knife 
(guarded  by  the  left  forefinger)  through  the  prostate,  from  the  rectal 
surface,  cutting  then  upwards  and  outwards  through  the  sphincter  ani 
and  perineum.  The  finger-nail  is  then  placed  in  the  groove  at  the  mem- 
branous portion  of  the  urethra,  and  the  bladder  opened  by  an  incision 
firom  before  backwards,  joining  the  original  wound.  Extraction  is 
effected  as  in  other  operations.  Maisonneuve  has  modified  this  proce- 
dure by  making  an  incision  through  the  rectum  above  the  sphincter, 
which  is  not  divided,  the  section  of  the  prostate  being  completed  with  a 
double  lithotome.  Chassaignac  has  performed  recto-vesical  lithotomy 
with  the  icraseur. 

This  operation,  in  addition  to  the  risk  of  diffuse  cellulitis  and  perito- 
nitis by  which  it  is  attended,  exposes  the  patient  to  the  possibility  of 
the  formation  of  a  recto-vesical  fistula ;  to  meet  this  contingency.  Prof. 
Bauer,  who  is  the  most  prominent  advocate  of  the  method  in  this  country, 
adjusts  the  edges  of  the  wound  with  metallic  sutures,  with  the  view  of 
securing  primary  union,  and  a  similar  plan  has  been  followed  by  Dr. 
Noyes. 

Konig  has  collected  83  cases  of  this  operation,  which  gave  56  cures, 
11  recoveries  with  fistula,  and  16  deaths.  The  operation  is,  in  my 
judgment,  only  to  be  recommended  in  cases  of  very  large  stone,  in 
which  extraction  by  the  lateral  incision  has  been  found  impracticable 
(see  page  856). 

'  Supra-Pubic  Lithotomy. 

(  The  High  Operation,) 

This  operation,  which  appears  to  have  originated  with  Pierre  Franco, 
in  the  latter  part  of  the  sixteenth  century,  and  which  was  first  performed 
in  this  country  by  the  late  Prof.  Wm.  Gibson,  is  designed,  as  its  name 
implies,  to  effect  the  extraction  of  a  vesical  calculus  through  an  incision 
above  the  pubes,  where  the  bladder  is  not  covered  by  peritoneum.  It 
may  be  performed  as  follows :   The  parts  having  been  shaved,  and  the 


861  UBINARY    CALCULUS. 

rectum  emptied  by  means  of  an  enema,  the  patient  is  etherized,  lying 
on  his  back  with  the  pelvis  elevated,  so  that  the  alxiominal  viscera  may 
not  press  upon  the  bladder ;  this  organ  is  then  fully  injected  (bat  not 
over-distended)  with  tepid  water,  and  a  well-carved  sound  or  solid 
catheter  introduced,  so  that  by  depressing  its  handle  between  the 
patient's  thighs,  the  beak  of  the  instrument  may  become  prominent  in 
the  supra-pubic  region.  An  incision,  about  three  inches  long,  is  now 
made,  exactly  in  the  median  line,  and  reaching  at  its  lowest  point  to 
the  upper  margin  of  the  pubic  symphysis:  the  wound  is  cautiously 
deepened  until  the  linea  alba  is  reached,  when  this  is  opened  at  the 
lowest  part  of  the  incision,  and  divided  upwards  with  a  probe-pointed 
knife  for  a  distance  of  an  inch  and  a  half  or  two  inches,  taking  grett 
care  not  to  wound  the  peritoneum,  by  gently  pushing  it  oat  of  the  waj 
of  the  knife.  The  surgeon  now  carefully  cuts  down  upon  the  extremitj 
of  the  sound,  which  is  made  to  project  in  the  wound,  and  thus  opens  the 
bladder — the  incision  into  this  organ,  which  should  be  held  forward  with 
tenacula,  being  then  enlarged  by  cutting  downwards  towards  its  neck 
(and  therefore  below  the  symphysis)  with  a  probe-pointed  knife.  One 
or  two  fingers  are  next  introduced  so  as  to  ascertain  the  position  of  the 
stone,  which  is  extracted  with  forceps  in  a  line  corresponding  to  the 
oblique  direction  of  the  wound. 

Civiale  devised  several  special  instruments  for  use  in  this  operation, 
the  most  important  being  the  sonde  a  dart^  a  catheter  with  a  stylet  which 
could  be  protruded  firom  the  concave  surface  of  the  instrument,  designed 
to  make  the  opening  into  the  bladder  from  without  inwards. 

The  after-treatment  is  very  simple ;  the  patient  should  be  kept  in  bed 
with  the  limbs  drawn  up  so  as  to  relax  the  abdominal  muscles,  the 
wound  being  allowed  to  heal  by  granulation^  under  simple  dressing.  A 
flexible  catheter  may  be  introduced  through  the  urethra  and  alloi^  to 
remain  so  as  to  prevent  urinary  accumulation,  but  should  be  removed  if 
it  produce  any  vesical  irritation. 

Diffuse  areolar  inflammation  may  follow  the  operation,  and  is  usnally 
attributed  to  the  occurrence  of  urinary  infiltration:  it  is  probable,  how- 
ever, that,  as  in  the  case  of  the  lateral  method,  bruising  of  the  edges  of 
the  wound  in  extracting  a  large  calculus  is  at  least  equally  efi^cient  in 
giving  rise  to  this  complication. 

The  high  operation  has  been  recommended  by  some  of  its  advocates 
as  a  method  of  universal  application,  but  is  now  generally  and,  in  my 
opinion,  properly  reserved  for  cases  in  which  the  calculus  is  of  unusual 
size — more,,  for  instance,  than  two  or  two  and  a  half  inches  in  its  lesser 
diameter — or  in  which  the  lateral  or  other  perineal  methods  are  contra- 
indicated  by  the  existence  of  pelvic  deformity.  The  mortality  after  this 
operation  is  variously  estimated  by  Belmas,  Humphry,  and  Gross,  at 
from  22  to  30  per  cent.  It  is  to  be  remembered,  however,  that  the  supnip 
pubic,  unlike  the  median  operation,  is  habitually  reserved  for  unfavorable 
cases. 

Recurrent  Calculus. 

The  recurrence  of  vesical  calculus  after  an  operation  for  ita  r«DM»vaI| 
may  be  due  to  the  persistence  of  the  causes  which  gave  rise  lo  Hit' 
existence  of  the  first  stone,  or  to  the  imperfect  removal  of  the  i 

»  Bruns,  of  Tubingen,  recommends  the  introduction  of  sutures,  In 
ing  primary  union. 
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fragment  having  been  allowed  to  remain  in  the  bladder.  The  descent 
of  a  renal  calculus  is  comparatively  seldom  a  cause  of  recurrent  stone, 
which  is  more  frequently  due  to  the  continued  deposit  of  phosphatic 
matter  in  the  bladder,  as  the  result  of  cystitis  with  an  ammoniacal  state 
of  the  urine.  Fragments  may  be  left  in  the  bladder  after  either 
lithotomy  or  lithotrity,  but  are  more  likely  to  form  the  nuclei  of  fresh 
calculous  formations  after  the  latter,  than  after  the  former  operation, 
because  in  this  the  wound  affords  a  free  means  of  exit,  by  which  any 
portions  of  stone  that  may  be  chipped  off,  are  readily  washed  out  by  the 
flow  of  urine.  In  the  early  days  of  lithotrity,  recurrence  was,  indeed,  a 
frequent  event,  and  was  not  unreasonably  considered  a  grave  objection 
to  that  operation ;  it  is  satisfactory,  therefore,  to  know  that  with  larger 
experience,  and  with  the  aid  of  the  improved  forms  of  instrument  now 
in  use,  the  probability  of  a  relapse  has  been  considerably  diminished  ;^ 
moreover,  as  pointed  out  by  Brodie,  patients  are  willing  to  submit  to  a 
repetition  of  lithotrity,  when  they  would  refuse  a  second  cutting  ope- 
ration. The  treatment  of  recurrent  calculus  consists  in  removing  the 
stone  by  either  lithotrity  or  lithotomy,  the  choice  of  operation  being 
made  in  accordance  with  the  principles  already  laid  down.  If  it  be 
decided  to  cut  a  patient  a  second  time,  the  incision  may  be  made  in  the 
line  of  the  cicatrix  left  by  the  first  operation. 

Urethral  Calculus. 

Urethral  calculi  usually  consist  of  renal  or  small  vesical  concretions, 
which,  being  too  large  for  spontaneous  evacuation,  have  become  im- 
pacted in  the  urethral  canal ;  but  calculous  matter  may  occasionally  be 
primarily  deposited  in  the  urethra,  in  cases  of  urinary  obstruction  from 
organic  stricture,  etc.  The  symptoms  of  urethral  calculus  are  difficult 
or  painful  micturition,  and  in  some  instances  complete  retention  of  urine, 
followed,  perhaps,  by  ulceration  and  urinary  extravasation ;  the  stone 
can  usually  be  felt  through  the  structures  of  the  penis,  perineum,  or 
rectum,  and  can  generally  be  touched  with  a  sound  introduced  into  the 
urethra.  The  treatment  consists  in  effecting  removal,  either  by  gentle 
manipulation  with  the  finger  and  thumb,  pushing  the  stone  towards  the 
meatus,  by  the  use  of  narrow  •  forceps,  etc.,  as  in  the  case  of  foreign 
bodies,  or  of  fragments  impacted  after  lithotrity,  or  by  cutting  into  the 
urethra  and  extracting  the  stone  through  the  incision.  Before  resorting 
to  the  last  mode  of  treatment,  the  calculus  should  if  possible  be  pushed 
back  into  the  perineal  portion  of  the  canal,  as  urethrotomy  in  the  scrotal 
portion  is  attended  with  risk  of  urinary  infiltration,  and  in  the  penile 
portion  with  danger  of  the  formation  of  a  fistula.  The  operation  may 
be  facilitated  by  introducing  a  full-sized  staff  as  far  as  the  position  of 
the  calculus,  the  incision  being  made  directly  upon  the  point  of  the 
instrument.  In  some  instances  it  ma}^,  perhaps,  be  thought  better 
to  push  the  calculus  back  into  the  bladder,  and  then  dispose  of  it  b}^ 
lithotrity.  In  all  cases  of  urethral  calculus,  a  careful  exploration  of  the 
bladder  should  be  made,  to  ascertain  if  vesical  concretions  be  likewise 
present ;  if  any  be  found,  they  may,  if  of  suitable  size,  be  crushed ;  or, 
if  the  urethra  has  already  been  ox)ened  in  the  perineum,  the  incision  may 

>  Of  86  cases  submitted  toHOiMttr  lrOM«le«  in  the  year  ISM,  no  lots  Uum  10 

were  casies  of  recurrent  ealetfBfc  WWHlft>4  OMWS  opmUd  on  Iqr  Tlu«ip(Mm» 

during  six  years  ending  la  IM^  ^MtKHKIl^t^^'^ 
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be  readily  extended  so  as  to  convert  the  operation  into  a  median,  or  into 
a  lateral  lithotomy. 

Prostatic  Calculus. 

Calculous  concretions  are  sometimes  found  in  the  prostate  gland, 
resulting  from  the  deposit  of  phosphatic  matter  upon  the  inspissated 
secretion  of  the  part ;  they  may  be  conveniently  referred  to  in  thU 
place,  though  not  strictly  belonging  to  the  category  of  urinary  calculi 
Prostatic  calculi  usually  consist  of  about  eighty-five  parts  of  phosphate 
of  lime,  with  fifteen  parts  of  animal  matter,  and  a  trace  of  carbonate  of 
lime ;  hence  they  may  be  readily  distinguished  from  the  vesical  calcnli 
which  occasionally  lodge  near  and  become  imbedded  in  the  prostate. 
Prostatic  calculi  rarely  attain  a  large  size,  have  a  rather  smooth  surface- 
often  presenting  numerous  facets — and  are  usually  of  a  light-brown  or 
gray  color;  they  may  exist  in  considerable  numbers,  occupying  the 
various  cells  and  ducts  of  the  gland,  or  several  may  become  aggregated 
into  a  single  mass,  through  the  gradual  disappearance  by  absorption  of 
the  intervening  intercellular  substance.  The  symptoms  are  a  sensation 
of  weight  and  distension  in  the  perineum,  often  attended  by  a  flow  of 
mucus,  and  sometimes  by  retention  of  urine;  the  calculus  can  usually 
be  detected  by  exploration  with  a  sound,  aided  by  digital  examination 
through  the  rectum.  The  treatment  consists  in  extraction  by  the  urethn, 
with  long  and  delicate  forceps — this  is  rarely  practicable— or  through  a 

perineal  incision  as  in  the  opera- 
Pig  403  tion  of  median  lithotomy.    If 

the  concretions  are  small  and 
very  numerous,  it  may,  per- 
haps, be  better  not  to  resort 
to  operative  interference,  but 
to  employ  palliative  measures 
only,  to  relieve  the  irritation  of 
the  part. 

Treatment  op  Vesical  Cal- 
culus IN  Women. 

The  operations  for  the  re- 
moval of  stones  from  the  female 
bladder  are  lithectasy,  litho- 
trity,  and  lithotomy. 

Litheotasy,'  or  Dilatation 
of  the  Urethra  and  Neck  of  the 
Bladder  J  is  much  the  best  mode 
of  treatment  for  all  stones  of  a 
moderate  size.  The  dilatation 
may  be  effected  slowly^  b3'  the 
introduction  of  sponge  tents  of 
gradually  increasing  sizes ;  or, 
which  is  much  preferable,  ropuf- 

•  This  name  was  applied  by  Dr.  Willis  to  an  operation  which  he  proposed  Ibr 
stone  in  the  male,  and  which  consisted  in  opening  the  perineal  nrethim  sad  iHWi^y 
the  neck  of  the  bladder;  a  procedure  which  has  been  supplanted  bjlhi  r  ** 
operation  as  modified  by  AUarton. 


Urethral  dilator. 
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ly^  by  means  of  a  two-bladed  dilator,  or  simple  dressing  forceps,  intro- 
duced closed,  and  then  opened,  so  as  to  dilate  the  part  upon  withdrawal. 
The  stone  is  extracted  with  ordinary  lithotomy  forceps  or  with  the  scoop, 
as  may  be  found  most  convenient.  -The  operation  should  be  performed 
with  the  aid  of  anaesthesia.  Bryant,  who  has  ably  investigated  the 
literature  of  the  subject,  finds  that,  in  children,  calculi  one  inch  in  diar 
meter,  and,  in  adults,  calculi  two  inches  in  diameter,  can  be  safely 
removed  by  rapid  urethral  dilatation,  without  any  resulting  incontinence 
of  urine. 

Ijithotrity  is  adapted  for  cases  in  which  the  stone  is  too  large  to  be 
removed  by  lithectasy,  and  yet  in  which  the  urinary  organs  are  in  a 
healthy  condition.  The  operation  may  be  performed  wijbh  a  short-bladed 
lithotrite,  or  with  strong  forceps ;  it  is  not  necessary  (as  it  is  in  the 
male)  to  reduce  the  calculus  to  powder,  but  it  is  sufficient  to  break  it 
into  fragments — these  being  then  immediately  extracted  with  lithotomy 
forceps  through  the  urethra,  which  is  rapidly  dilated  for  the  purpose. 
The  patient  should  be  in  a  state  of  ansesthesia,  so  that  the  whole  opera- 
tion may  be  completed  at  one  sitting ;  injections  of  tepid  water  are 
required  to  insure  the  removal  of  detritus. 

Iiithotomy. — This  may  be  performed  in  several  ways. 

1.  Urethral  Lithotomy  is  often  combined  with  lithectasy ;  the  opera- 
tion consists  in  introducing  a  probe-pointed  bistoury  into  the  urethra, 
and  incising  the  mucous  membrane  with  or  without  the  submucous 
tissue,  directly  upwards  as  practised  by  Brodie,  directly  downwards  as 
suggested  by  Chelius,  downwards  and  outwards  on  both  sides  as  done 
by  Liston,  or,  in  fact,  in  any  direction  that  suits  the  surgeon's  fancy. 
The  operation  is  very  apt  to  be  followed  by  incontinence  of  urine,  and 
appears  to  me  in  every  way  inferior  to  the  method  by  simple  rapid  dila- 
tation. 

2.  Vaginal  Lithotomy  has  been  particularly  commended  by  Marion 
Sims,  Aveling,  and  Emmet,  and  is  probably  the  best  mode  of  treatment 
for  cases  in  which  the  calculus  is  large,  and  in  which  crushing  is  inad- 
missible, but  seems  to  me,  under  ordinary  circumstances,  decidedly  infe- 
rior to  lithectasy  and  lithotrity.  The  operation  may  be  thus  performed  : 
A  straight  staff  is  introduced  into  the  bladder  and  held  by  an  assistant 

Fig.  484. 


Female  staff. 

SO  as  to  depress  the  vesico-vaginal  septum,  the  point  of  the  instrument 
being  fixed  by  the  surgeon's  left  forefinger  introduced  into  the  vagina. 
A  sharp  bistoury  is  then  thrust  through  the  septum  into  the  groove  of 
the  sti^ff,  just  behind  the  urethra,  and  the  incision  carried  backwards  for 
the  space  of  about  an  inch  and  a  half,  taking  care  not  to  infringe  upon 
the  peritoneum ;  the  stone  is  extracted  with  forceps,  and  the  edges  of 
the  wound  immediately  brought  together  with  sutures,  the  case  being, 
in  fact,  treated  as  one  of  vesico-vaginal  fistula. 

8.  The  High  Operation  maybe  required  incases  in  which  the  calculus 
ii  too  Urge  to  i^mit  of  vaginal  lithotomy.    The  operative  procedure 
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is  the  same  as  in  the  male  sex,  but  requires  even  more  care  not  to  wound 
the  peritoneum.  Prof.  Parker  has,  according  to  Gross,  practised  sapra- 
pubic  lithotomy  in  the  female  on  three  occasions,  and  in  each  instance 
with  a  successful  result. 

ExTEA-pXLViG  Vesical  Calculus. 

Calculus  is  occasionally  developed  in  the  protruded  bladder,  in  cases 
of  hernia  of  that  organ,  or  cystocele.  Prof.  Gross  has  collected  eight 
cases  of  this  description.  The  treatment  consists  in  cutting  down  upon 
the  hernia  (which  has  no  peritoneal  investment),  and  extracting  the 
calculus — a  catheter  being  kept  in  the  bladder  during  the  healing  of  the 
wound,  to  prevent  urinary  infiltration. 


CHAPTER   XLV. 

diseases  of  the  bladder  and  prostate. 

In  no  department  of  surgery  is  it  more  necessary  for  the  practitioner 
to  be  a  good  physician^  than  in  that  which  relates  to  diseases  of  the 
urinary  organs.  So  Intimately  connected  with  each  other  are  these 
organs,  both  anatomically  and  physiologically,  that  it  is  impossible  to 
treat  satisfactorily  even  those  affections  which  are  usually  considcsred 
purely  surgical,  as,  for  instance,  stone  in  the  bladder,  hypertrophy  of  the 
prostate,  or  stricture  of  the  urethra,  without  an  accurate  knowledge  of 
the  whole  subject  of  urinary  pathology,  and  more  particularly  a  practical 
acquaintance  with  the  methods  of  examining  the  urine,  both  chemically 
and  by  the  aid  of  the  microscope. 

It  is  the  more  necessary  to  make  this  statement,  because  the  limits 
of  this  volume  will  only  admit  a  description  of  those  diseases  of  the 
urinary  organs  which  the  surgeon  is  habitually  called  upon  to  treat;  and 
I  must  therefore  refer  the  student  for  information  on  the  other  topics 
mentioned,  to  works  on  the  Practice  of  Medicine,  and  to  treatises  spe- 
cially devoted  to  the  subject  of  Urinary  Disorders. 

Malformations  and  Malpositions  of  the  Bladdeb. 

In  some  cases  the  bladder  has  been  totally  absent,  the  ureters  open- 
ing directly  into  the  urethra,  or  into  the  rectum  or  vagina,  while  in 
other  instances  two  or  more  bladders  are  said  to  have  coexisted  in  the 
same  subject,  though,  as  justly  remarked  by  Thompson,  it  is  probable 
that  in  most  of  these  cases  the  condition  has  not  been  congenital,  but 
rather  one  of  extreme  sacculation,  the  result  of  disease. 

Extroversion  or  Exstrophy  of  the  Bladder  is  by  far  the  most 
common  congenital  defect  of  this  viscus,  and  is  met  with  sufficiently 
often  to  make  its  treatment  a  subject  of  considerable  importance.  This 
deformity,  which  is  much  commoner  in  the  male  than  in  the  female  sex, 
and  which  appears  to  be  due  to  an  arrest  of  development  during  foetal 
life,  consists  in  an  absence  of  the  anterior  wall  of  the  l^ladder,  with  a 
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corresponding  deficiency  of  the  lower  part  of  the  abdominal  parietes, 
tod  usually  of  the  pubic  symphysis.  The  penis,  in  the  male,  is  epispa- 
diac  and  shortened,  and  the  clitoris,  in  the  female,  is  split  into  two  por- 
tions corresponding  to  the  nymphee,  the  anterior  commissure  of  the  vulva 
being  wanting,  and  the  bladder  and  urethra  thus  opening  between  the 
labia  and  directly  into  or  immediately  above  the  vagina ;  the  uterus  is 
commonly  well  formed,  and  in  a  case  which  was  under  my  care  the 
vaginal  orifice  was  normally  closed  with  a  hymen.  The  anus  is  placed 
in  front  of  its  usual  position,  and,  in  the  male,  the  scrotum  not  unfre- 
quently  contains  a  hernia  on  one  or  both  sides.  The  recti  abdominis 
muscles  are  separated  at  their  lower  part,  passing  obliquely  outwards  to 
their  insertions  into  the  pubic  bones,  and  in  many,  but  by  no  means  in 
all  cases,  the  separation  is  continued  upwards  almost  to  their  costal 
attachments,  in  which  case  there  is  no  umbilicus,  the  interval  between 
the  recti  being  filled  with  a  fibrous  tissue  analogous  to  the  linea  alba. 

The  appearances  in  a  case  of  exstrophy  of  the  bladder  are  quite 
characteristic.  The  posterior  wall  of  the  bladder  (covered,  of  course, 
with  mucous  membrane)  is  pushed  forward  by  the  abdominal  viscera 
which  are  behind  it,  and  forms  a  prominent  but  reducible  tumor  in  the 
situation  of  the  pubes.  The  mucous  surface,  which  is  red,  papillated, 
and  vascular,. is  continuous  at  its  periphery  with  the  abdominal  walls, 
the  line  of  junction  having  a  thin  cicatricial  appearance.  At  the  lower 
part  of  the  projecting  vesical  surface,  the  ureters  can  be  seen,  giving 
exit  to  the  urine  by  drops,  or  sometimes  in  a  stream.  The  exposed 
mucous  membrane,  which  is  constantly  irritated  by  the  contact  of  the 
patient's  garments,  becomes  inflamed,  and  bleeds  when  touched,  while 
the  groins,  thighs,  and  buttocks  are  excoriated  from  urine  flowing  over 
them. 

In  addition  to  the  physical  distress  thus  occasioned,  the  patient  has 
the  annoyance  of  knowing  that  he  is  deformed  in  a  part  which  few  are 
so  philosophical  as  to  consider  of  no  importance  in  their  own  persons, 
and  is  besides  rendered,  by  the  continual  dribbling  of  urine,  an  object 
of  disgust  to  himself  as  well  as  to  others.  Otherwise  the  deformity 
does  not  particularly  interfere  with  the  general  health,  and  is  by  no 
means  incompatible  with  a  long  life.  In  the  female  the  reproductive 
function  is  not  impaired,  and  instances  are  on  record  in  which  women 
with  extroverted  bladders  have  borne  children ;  but  in  the  male  sex  the 
accompanying  deformity  of  the  genital  organs  is  so  great  as  to  render 
procreation  impossible. 

Treatment Until  within  a  few  years,  this  malformation  was  thought 

to  be  beyond  the  reach  of  surgical  aid,  and  the  utmost  that  was  at- 
tempted for  patients  thus  affected,  was  to  supply  a  mechanical  apparatus 
to  shield  and  protect  the  exposed  bladder  from  injury,  and  to  convey  the 
urine  into  a  suitable  receptacle ;  but  the  apparatus  was  necessarily  cum- 
brous and  irksome,  and  fulfilled  its  design  in,  at  best,  a  very  unsatisfac- 
tory manner.  Within  a  few  years,  endeavors  have  been  made  to  remedy, 
or  at  least  to  alleviate,  by  operative  interference,  the  condition  of  pa- 
tients afflicted  with  exstrophy  of  the  bladder,  and  in  several  instances 
with  very  gratifying  success.  The  operations  which  have  been  devised 
for  the  purpose  may  be  divided  into  two  categories,  viz.,  1,  those  which 
aim  to  divert  the  course  of  the  renal  secretion  into  another  channel,  and, 
2,  those  the  object  of  which  is  merely  to  cover  in  the  exposed  bladder 
by  a  plastic  operation,  and  thus  render  possible  the  adaptation  of  a  con- 
Tenient  receptacle  for  the  urine.    To  the  first  category  belong  the  opera- 
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tions  of  Simon  and  Holmes,  and  to  the  second  the  plastic  procedares  of 
Richard,  Pancoast,  Ayres,  Holmes,  Wood,  Maury,  and  others. 

1.  Mr.  Simon,  of  St.  Thomas's  Hospital,  in  the  case  of  a  boy  of  13, 
established,  by  an  ingenious  procedure,  fistulous  communications  be- 
tween the  ureters  and  rectum,  with  the  hope  that,  the  flow  of  urine  being 
diverted,  the  exposed  mucous  surface  of  the  bladder  would  assume  the 
character  of  skin.  The  operation  was,  from  the  first,  only  partially  suc- 
cessful, and  the  patient  died  about  a  year  afterwards  from  disease  of  the 
ureters  and  kidneys,  which  apparently  was  set  up  by  the  irritation 
caused  by  the  operation  itself.  In  two  other  cases  in  which  similar  pro- 
cedures were  undertaken,  by  Lloyd  and  Athol  Johnstone,  the  patients 
died  within  a  few  days  from  acute  peritonitis,  so  that,  as  justly  remarked 
by  Holmes,  as  far  as  present  experience  goes,  the  danger  and  difficalty 
of  the  operation  appear  to  outweigh  its  probable  advantages.  This  ex- 
cellent surgeon  has  himself  suggested  a  plan  of  effecting  the  desireil 
object,  by  applying  in  the  bladder  and  rectum  the  two  branches  of  & 
pair  of  screw-forceps  (with  a  plate  broad  enough  to  extend  from  one 
ureter  to  the  other),  which,  acting  like  Dupuytren's  enterotome,  should 
establish  the  necessary  communication  between  the  organs  without  risk 
of  perforating  the  peritoneal  cavity.  This  suggestion,  which  seems  to 
me  worthy  of  future  attention,  has  not,  as  yet,  however,  been  satisfac- 
torily tested  in  practice. 

2.  Plastic  Operations^  varying  more  or  less  in  their  details,  have  been 
employed  by  several  surgeons  for  the  relief  of  extroverted  bladder,  and 
in  most  instances  with  very  gratifying  results. 

(1.)  Richard,  modifying  ^  baton's  operation  for  epispadias,  operated, 
in  1853,  by  dissecting  a  broad  flap  from  below  the  umbilicus,  turning  it 
with  its  skin  surface  towards  the  bladder,  and  covering  it  in  with  a 
bridge  of  skin  taken  from  the  f^ont  of  the  scrotum.  This  operation, 
though  most  ingeniously  planned,  unfortunately  induced  peritonitis, 
which  proved  fatal. 

(2.)  To  Prof.  Pancoast,  of  this  city,  belongs  the  honor  of  having  (in 
1868)  performed  the  first  successful  plastic  operation  for  exstrophy  of 
the  bladder.  His  method  consisted  in  taking  flaps  from  the  groins,  in- 
verting them  over  the  protruded  organ,  and  attaching  them  together  in 
the  median  line,  thus  leaving  a  broad  granulating  surface  which  slowly 
cicatrized.  The  patient  recovered  from  the  operation,  but  died  some 
months  later  from  another  affection. 

(3.)  In  the  same  3'ear  Dr.  Ayres,  of  Brooklyn,  N.  Y.,  operated  on  a 
woman  (who  had  previously  given  birth  to  a  child)  by  turning  down  an 
umbilical  flap — as  had  been  done  by  Richard — covering  it  in  by  simply 
dissecting  up  the  skin  of  the  abdominal  walls  on  either  side,  and  bring- 
ing together  the  tissues  thus  loosened  in  the  median  line.  The  operation 
was  perfectly  successful. 

(4.)  Mr.  Holmes,  who  has  operated  in  five  cases,  employs  two  flaps,  one 
from  the  groin,  which  is  inverted,  with  its  cutaneous  surface  towards 
the  bladder,  and  the  other  taken  from  the  opposite  side  of  the  scrotum 
and  slid  over  to  cover  in  the  first.  This  plan  was  also  follq^wed  by 
J.  Wood,  in  some  of  his  earlier  cases. 

(6.)  Dr.  F.  F.  Maury,  of  this  city,  has  obtained  a  most  gratifying 
result  in  two  cases,  by  taking  a  saddle-shaped  flap,  attached  at  both 
ends,  from  the  scrotum,  aud  inverting  it  bridge-like  over  the  bladder- 
leaving  the  raw  surface  of  the  flap  to  heal  by  granulation  and  cicatriza- 
tion. He  succeeded  in  each  case  (as  did  Pancoast)  in  effecting  the  core 
of  a  hernia  by  the  contraction  which  accompanied  the  healing  pixHsess. 
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ii^y  ^^'  Barker,  of  Melbourne,  has  successfully  operated  in  a  youug 
VU  hy  simply  dissecting   up  the  integument  on   either  side  of  the 

ftdder,  uniting  the  flaps  thus  formed  with  deep  and  superficial  sutures, 

"  relieving  tension  by  means  of  lateral  Incisions. 

Fig.  i85. 


Fig.  480. 


Fig.  487. 


n*«U<  ftp«r«4itta  fat  «xirov«nloii  of  th«  blftUd«r.     (Prom  a  pfttloftt  la  ib*  ChUdron'i  Ho*pltttl.} 

(7.)  Prof.  Woodj  of  Eing^s  College,  London,  has  operated  in  eight 
Bf  and  has  latterly  employed  a  method  which  is  now  usually  known 
i  name,  and  to  which  1  resorted  with  gratifying  success  in  the  case 
which  tbe  annexed  illustrations  are  taken.  Three  flaps  are  used, 
riaken  from  the  umbilical  region  and  iuvtirted  over  the  bladder, as  in 
i'i  and  Ayres's  methods,  and  the  others,  one  from  each  groin, 
lited  in  the  median  line  over  the  first,  which  they  cover  in.  The  great 
Itantage  of  the  inverted  umbilical  flap,  is  that  it  etfectually  pre\'ents 
ipe  of  urine  in  an  upward  direction,  while  the  groin  flaps  c-over  in 
IJlmw  surface  of  the  otlier  without  undue  tension^  and,  having  broad 
,  mtt  in  no  danger  of  sloughing.  In  the  case  of  a  male  subject, 
Ir*  Wood  forms  a  roof  for  the  urethra,  at  a  subsequent  operation,  by 
iTeriiug  flaps  from  the  newly-formed  covering  of  the  bladder,  and  from 
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the  sides  of  the  penis,  adjusting  over  them  a  bridge-like  flap  from  the 
scrotum,  as  in  N^aton's  and  Richard's  procedures. 

By  this  operation  the  patient  is  placed  in  a  very  comfortable  condition; 
incontinence  of  urine,  to  a  certain  extent,  necessarily  continues,  re- 
quiring the  patient  to  wear  a  *' railway  urinal,"  or  some  similar  contri- 
vance, but  the  bladder  is  effectually  protected  from  irritation,  and  exco- 
riation is  readily  prevented.  The  principal  points  requiring  attention 
in  the  ailer-treatment,  are  to  prevent  tension  on  the  flaps  and  encourage 
the  contraction  of  the  granulating  surfaces  by  the  position  of  the  patient, 
who  should  be  placed  in  an  almost  sitting  posture,  with  the  knees  flexed 
over  pillows.  In  an  adult,  trouble  may  be  caused  by  the  growth  of  the 
pudendal  hairs,  if  the  reversed  flaps  embrace  any  portion  of  skin  natu- 
rally thus  covered,  and  it  will  then  be  necessary,  from  time  to  time,  to 
practise  avulsion  with  suitable  forceps,  until  the  inverted  surface  shall 
have  lost  its  cutaneous  character  and  become  assimilated  in  nature  to 
mucous  membrane.  Injections  of  dilute  acetic  or  nitric  acid  may  also  be 
required,  to  relieve  vesical  catarrh  and  prevent  the  deposit  of  phosphates. 

Malpositions. — Under  this  head  may  be  included  two  affections, 
one  of  which.  Hernia  of  the  bladder^  or  Cystocele^  has  already  been 
referred  to,  the  other  being  Inversion  of  the  bladder^  which  is  extremely 
rare,  and  exclusively  met  with  in  female  children. 

Inversion  of  the  Bladder  consists  in  a  protrusion  or  invagination  of 
the  bladder  through  the  urethra,  where  it  appears  in  the  form  of  a  red 
vascular  tumor ;  this,  in  one  of  the  few  cases  of  the  affection  on  record, 
was  mistaken  for  a  new  growth,  and  preparations  had  been  actually  made 
to  remove  it  by  ligation,  when  the  discovery  of  the  oriflce  of  a  ureter 
fortunately  prevented  the  consummation  of  the  operation.  The  protru- 
ding organ  is  readily  reduced  by  manual  pressure,  but  re-descends  when 
the  pressure  is  removed,  and  incontinence  of  urine  necessarily  remains. 
To  remedy  this.  Dr.  John  Lowe,  of  Lynn,  made  repeated  applications  of 
the  actual  cautery  to  the  urethra,  keeping  the  bladder  in  place  by  means 
of  a  catheter  with  a  bulbous  extremity ;  he  thus  induced  sufficient  con- 
traction to  prevent  any  protrusion  whatever,  and  to  diminish,  though 
not  entirely  to  remove,  the  incontinence. 

Cystitis. 

Cystitis,  or  Inflammation  of  the  Bladder^  may  be  acute  or  chronic^ 
and  in  the  latter  case  may  or  may  not  be  accompanied  with  vesical 
catarrh, 

Aoute  Cystitis. — The  seat  of  inflammation  is  the  mucous  lining  of 
the  bladder,  especially  the  part  around  the  neck  of  the  organ.  In  some 
cases,  however,  the  submucous  and  muscular  coats  are  also  involved, 
and  the  inflammation  may  even  spread  to  the  adjacent  layer  of  perito- 
neum. The  vesical  mucous  membrane  is  found  after  death  to  be  injected 
or  deeply  congested,  and  sometimes,  if  the  inflammation  has  been  long 
continued,  of  a  slate-colored  or  chocolate  hue.  Occasionally,  shreds  or 
patches  of  lymph  are  formed,  and  in  rare  instances  a  complete  cast  of 
the  interior  of  the  organ  has  been  thus  produced.  Ulceration  and  gan- 
grene may  be  met  with  in  the  worst  cases. 

Causes. — Acute  cystitis  may  result  from  various  forms  of  injury,  from 
the  irritation  produced  by  a  calculus  or  foreign  body,  from  the  action 
of  certain  medicines,  as  cantharides  or  some  of  the  mineral  poisons, 
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from  the  use  of  irritating  injections,  from  acridity  of  the  urinary  secre- 
tion, from  the  extension  of  inflammation  from  neighboring  parts  (espe- 
cially from  the  urethra,  as  in  cases  of  gonorrhoea),  from  an  exacerbation 
of  chronic  cystitis,  from  exposure  to  cold,  from  gout,  etc. 

Symptoms — There  is  pain  over  and  behind  the  pubes,  and  in  the 
sacral  region,  perineum,  and  thighs,  attended  in  bad  cases  with  tender- 
ness on  pressure,  and  increased  by  rectal  exploration  and  by  the  use  of 
the  catheter.  The  desire  to  urinate  is  almost  constant  and  irresistible, 
the  act  of  micturition  itself  being  intensely  painful  and  often  accom- 
panied with  great  tenesmus.  In  mild  cases,  such  as  ordinarily  follow 
gonorrhoea,  and  in  which  the  inflammation  is  usually  limited  to  the  neck 
of  the  bladder,  the  urine  is  cloudy  and  .contains  a  certain  quantity  of 
mucus  and  pus,  but  in  severe  cases  it  is  tinged  with  blood,  and  soon 
becomes  decidedly  purulent,  containing  also  shreds  of  partially  organ- 
ized lymph  or  false  membrane.  In  these  cases  there  is  also  a  great  deal 
of  constitutional  disturbance  (which  is  almost  absent  in  the  milder  forms 
of  the  affection),  the  patient  soon  falling  into  a  typhoid  condition,  often 
attended  with  delirium  ;  death  may  ensue,  usually  in  the  course  of  the 
second  week.  In  the  milder  cases  resolution  occurs — when  recovery 
may  be  complete — though,  in  many  instances,  the  inflammation  subsides 
into  a  chronic  state. 

Treatment. — The  patient  must  be  kept  in  bed.  A  few  leeches  may  be 
applied  to  the  hypogastrium  or  perineum,  and  followed  by  hot  poultices 
or  fomentations.  The  bowels  must  be  kept  in  a  soluble  condition,  and 
pain  and  vesical  irritation  relieved  by  the  use  of  hyoscyamus  and  opium, 
given  by  the  mouth,  or  in  the  form  of  suppository.  Hot  hip-baths  may  be 
administered  during  the  acute  stage,  and  the  patient  should  drink  moder- 
ately of  flaxseed  tea,  or  other  demulcent,  medicated  with  a  small  quantity 
of  citrate  of  potassa.  When  the  inflammation  begins  to  subside,  buchii 
or  copaiba  may  be  cautiously  administered.  The  diet  should  in  ordinary 
cases  be  mild  and  unirritating ;  but  if  typhoid  symptoms  appear,  free 
stimulation  must  be  resorted  to.  If  retention  of  urine  occur,  catheter- 
ization wi^  a  flexible  instrument  must  be  cautiously  practised,  and  if 
symptoms  of  nephritis  are  manifested,  wet  or  dry  cups  should  be  applied 
over  the  kidneys,  and  followed  by  mustard  poultices  or  turpentine 
stupes. 

Chronio  Cystitis  may  result  from  the  same  causes  as  those  which 
produce  the  acute  form  of  the  affection  (which  indeed  it  often  succeeds), 
from  atony  or  paralysis  of  the  bladder,  or  from  any  obstruction  to  the 
free  evacuation  of  its  contents — both  of  these  conditions  causing  ac- 
cumulation and  partial  decomposition  of  the  urine,  which  then  becomes 
very  irritating  to  the  vesical  mucous  membrane — or  from  tumors  or 
other  structural  diseases  of  the  bladder  itself  or  of  neighboring  organs, 
as  the  rectum,  uterus,  or  vagina. 

1.  Simple  Chronic  Cystitis,  the  form  of  the  affection  which  is 
unattended  with  vesical  catarrh,  is  the  pathological  condition  which  is 
present  in  most  of  the  cases  commonly  called  *'  irritability  of  the  blad- 
der"— a  term  which  is  not  very  well  chosen,  as  it  refers  to  a  mere  symptom. 
Microscopic  examination  of  the  urine,  in  cases  of  simple  chronic  cysti- 
tis, will  always  detect  the  presence  of  pus,  and  this,  With  increased 
frequency  of  micturition,  and  slight  augmentation  of  the  amount  of 
vesical  mucus,  are  the  evidences  by  which  the  surgeon  may  recognize  the 
existence  of  the  disease.     The  treatment  is  the  same  as  for  the  mildest 
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cases  of  acute  cystitis,  the  inflammation  in  many  instances  subsiding 
under  the  influence  of  rest  alone. 

2.  Chronio  Cystitis  "vvith  Vesical  Catarrh  is  characterized  by 
the  deposition  from  the-  urine  of  a  ropy,  tenacious,  muco-purulent  sub- 
stance, usually  of  a  grayish-white  color,  and  of  alkaline  reaction.  This 
is  often  mixed  with  phosphates,  the  urine  itself  being  ammoniacal  and 
extremely  offensive.  The  bladder  becomes  thickened,  roughened,  and 
sometimes  sacculated ;  ulceration  sometimes  occurs ;  and  the  case  may 
terminate  fatally  by  the  patient  falling  into  a  typhoid  or  ursemic  con- 
dition. This  form  of  cystitis  is  particularly  apt  to  supervene  in  cases 
of  vesical  paralysis  from  injury  of  the  spine  (see  p.  326).  In  the  treat- 
ment of  this  condition,  topical  remedies  are  of  the  highest  importance; 
urinary  accumulation  should  be  prevented  by  the  cautious  use  of  the 
catheter,  and  great  benefit  may  often  be  derived  from  washing  out  the 
bladder,  by  injecting  at  first  warm  water  merely,  and  subsequently,  if 
this  is  well  borne,  mild  astringent  or  sedative  lotions  ;  the  best,  accord- 
ing to  Thompson,  are  those  containing  acetate  of  lead  (gr.  bb  to  f^iv), 
nitrate  of  silver  (gr.  ss  to  fjiv),  dilute  nitric  acid  ( rtin  to  fjiv),  car- 
bolic acid  (rtiij  to  f^iv),  or  borax  (SodaB  boratis  Sss,  glj^cerinse  f5ijf 
aquae  f^iv).  The  injections  are  most  convenicntlj*  made  by  means  of  an 
India-rubber  bottle  with  a  nozzle,  and  an  ordinary  elastic  catheter ;  not 
more  than  three  or  four  fiuidounces  should  be  used  on  each  occasion,  the 
injected  liquid  being  kept  in  the  bladder  for  a  few  minutes,  and  then 
allowed  to  flow  off. 

Counter-irritation  to  the  supra-pubic  region  is  often  of  service,  and 
pain  may  be  relieved  by  the  use  of  anodyne  suppositories.  A  belladonna 
plaster  over  the  pubes  may  be  used  for  the  same  purpose. 

A  large  numl>er  of  internal  remedies  have  been  employed  in  this 
aflbction,  and  it  must  be  confessed  often  in  rather  an  empirical  manner, 
those  which  seem  to  succeed  best  in  some  cases,  failing  utterly  in  others. 
Those  which  are  probably  most  deserving  of  mention  are  buchu,  ura 
ursi,  pareira,  matico,  chimaphila,  triticum  repens,  senega,  copaiba,  and 
cubebs.  Alkalies,  especially  the  liquor  potassae,  in  combination  with 
the  tincture  of  hyoscyamus,  may  be  tried  if  there  be  much  vesical  irri- 
tation, but  must  be  watched,  lest  they  increase  the  tendency  to  phos- 
phatic  deposit.  The  mineral  acids  may  be  useful  on  account  of  their 
tonic  properties.  It  is  scarcely  necessarj"^  to  add  that  if  the  condition 
of  the  bladder  depends  upon  any  removable  cause,  such  as  vesical  cal- 
culus or  urethral  stricture,  this  must  be  attended  to  before  the  cystitis 
can  be  cured. 

Structural  Diseases  of  the  Bladder. 

Sacoulated  Bladder. — Obstruction  to  the  flow  of  urine,  as  from 
enlarged  prostate  or  stricture,  leads  to  hypertrophy  of  the  muscular 
walls  of  the  bladder,  and  gives  its  inner  surface  a  roughened  and  fascicu- 
lated appearance.  As  a  result  of  the  violent  contractions  of  the  organ 
in  the  effort  to  expel  its  contents,  the  vesical  mucous  membrane  and 
submucous  tissue  protrude  between  the  interlacing  bundles  of  muscular 
fibre,  and  form  sacs  or  pouches,  sometimes  of  very  large  size,  in  which 
the  urine  accumulates  and  undergoes  decomposition,  giving  rise  to  cys- 
titis, and  often  leading  to  the  formation  of  phosphatic  calcnli.  The 
treatment  should  be  directed  to  preventing  accumulation,  which  may 
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most  conveniently  be  done  by  the  use  of  an  elastic  catheter,  aided  by 
the  siphon  arrangement  of  Prof.  Dittel  (see  p.  844). 

Tumors  of  the  Bladder.— Various  forms  of  morbid  growth  are  met 
with  in  the  bladder — as  the  fibrous  or  fihrooellular^  constituting  the 
polypoid  tumors  met  with  in 


Fig.  488. 


Polypoid  yesical  tamor*. 


this  organ,  the  papillary  or 
villous,  closely  resembling  in 
structure  the  chorion,  very 
vascular,  and  sometimes, 
though  by  no  means  always, 
of  a  cancerous  nature  (see 
pp.  475  and  487),  the  enceph- 
aloidj  the  scirrhous  (usually 
secondary  to  scirrhus  of  the 
rectum),  and  the  epithelio- 
matous.  Any  of  these  tu- 
mors may  become  incrusted 
with  phosphatic  matter,  and 
thus  simulate  calculus;  but 
the  diagnosis  can  usually  be 
made  by  careful  sounding. 
Hemorrhage  attends  both 
the  villous  and  the  malig- 
nant growths — in  cases  of 
the  former  kind  being  of  the 
character  of  capillary  oozing, 
and  in  those  of  the  latter  oc- 
curring less  constantly,  but 

in  considerable  quantities  at  a  time.  The  treatment,  in  the  large  ma- 
jority of  instances,  must  be  merely  palliative,  consisting  chiefly  in  the 
free  administration  of  anodynes,  with  stimulants,  if  necessary.  Astrin- 
gent injections  may  be  tried  in  the  cases  of  villous  tumor,  but  should 
not  be  repeated  if  they  produce  vesical  irritation.  Polypoid  growths 
may  be  removed  from  the  female  bladder  by  ligature,  the  urethra  being 
dilated  for  the  purpose  ;  and  it  may  occasionally  be  possible  to  remove 
a  vesical  polypus  in  the  male  by  avulsion  with  a  lithotrite,  as  was  done 
in  one  instance  by  Civiale. 

Tuberole  of  the  Bladder  is  a  rare  affection,  and  is  probably  never 
met  with  except  in  connection  with  tuberculosis  of  other  organs.  The 
treatment,  as  far  as  the  bladder  is  concerned,  must  be  merely  palliative. 

Bar  at  the  Neck  of  the  Bladder. — This  name  was  given  by 
Guthrie  to  a  rare  form  of  obstruction  situated  at  the  neck  of  the  blad- 
der, and  entirely  distinct  from  the  common  hypertrophy  of  the  middle 
lobe  of  the  prostate.  There  are  two  forms  of  bar — one  consisting  in  a 
ridge-like  elevation  of  the  mucous  and  submucous  tissues,  due  to  en- 
largement of  the  lateral  lobes  of  the  prostate,  the  median  lobe  being 
unaffected — and  the  other  a  similar  fold  or  ridge,  which  Guthrie  attri- 
buted to  disease  of  an  "elastic  structure"  (which  he  described  as  exist- 
ing at  the  neck  of  the  bladder),  and  which  occurs  without  there  being 
any  apparent  cause  for  its  formation.  The  treatment  in  most  cases 
must  be  palliative  merely,  though,  if  the  condition  could  be  accurately 
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diagnosticated  during  life,  it  might  be  occasionally  proper  to  divide  the 
bar  with  a  catheter  carrying  a  concealed  blade,  as  recommended  by 
Guthrie  and  Mercier. 

Hjematuria. 

The  existence  of  blood  in  the  urine  may  be  a  symptom  of  varioas 
affections  of  the  urinary  organs,  and  it  often  becomes  important  to 
determine  the  source  of  the  hemorrhage. 

1.  Bleeding  from  the  Kidney  may  be  due  to  blows  on  the  loin,  to 
the  existence  of  acute  Bright's  disease,  to  the  irritation  produced  by  a 
renal  calculus,  etc.  The  blood  is  usually  intimately  mixed  with  the 
urine,  but  may  form  a  clot,  in  which  case,  by  floating  out  the  coagulum 
in  water  (as  suggested  by  Hilton),  its  shape  may  betray  its  origin. 

2.  Vesioal  Hesmaturia  may  result  from  congestion  of  the  bladder, 
from  the  irritation  caused  by  a  calculus,  or  from  the  presence  of  a  villoas 
or  malignant  growth.  The  blood  often  coagulates  within  the  bladder, 
but,  when  passed  in  a  liquid  form,  the  urine  which  first  flows  is  less 
tinged  than  that  which  follows.  If  the  hemorrhage  be  caused  by  a  mor- 
bid growth,  the  appearance  in  the  urine  of  shreds  of  the  abnormal  tissue, 
recognizable  with  the  microscope,  may  aid  the  diagnosis. 

3.  Bleeding  from  the  Prostate  may  depend  upon  congestion,  in- 
flammation, or  malignant  disease  of  that  organ.  The  diagnosis  from 
vesical  hemorrhage  may  be  aided  by  exploration  with  the  flnger  in  the 
rectum. 

4.  Hemorrhage  from,  the  Urethra  may  depend  upon  congestion 
or  inflammation  of  the  part ;  upon  laceration  from  blows  on  the  perineum, 
injuries  inflicted  by  instruments,  impacted  calculi,  etc. ;  upon  rupture 
from  straining  in  the  eflbrt  to  urinate,  or  from  violent  coitus  ;^  upon 
ulceration  from  malignant  disease,  etc.  The  diagnosis  of  urethral 
hemorrhage  may  always  be  made  by  observing  that,  in  urinating,  blood 
precedes  the  flow  of  urine,  and  that  this,  if  drawn  off  by  the  catheter, 
is  clear. 

Treatment  of  Hesmaturia. — This  must  vary  with  the  source  of 
the  hemorrhage.  If  due  to  renal  injury,  calculus,  etc,  the  patient  must 
be  kept  in  bed,  and  astringents,  such  as  gallic  acid  or  acetate  of  lead, 
with  opium,  administered.  When  of  vesical  or  prostatic  origin,  cold 
applications  are  of  service.  It  is  better,  as  a  rule,  not  to  interfere  with 
clots  in  the  bladder,  but  to  leave  their  disintegration  to  the  efforts  of 
nature.  If,  however,  it  becomes  necessary  to  adopt  artificial  means  of 
evacuation,  a  portion  of  the  clot  may  be  gently  drawn  out  through  a 
large-eyed  catheter,  by  means  of  Clover's  lithotrity  apparatus  or  an  ordi- 
nary stomach-pump.  Hemorrhage  from  the  urethra  may  be  controlled 
by  cold  applications,  or,  if  these  fail,  by  introducing  a  full-sized  catheter, 
and  compressing  the  penis  upon  it  with  strips  of  adhesive  plaster  or  a 
bandage. 

»  The  bleeding  which  occasionally  follows  immoderate  sexual  intercourse  without 
rupture^  is,  according  to  Hilton,  usually  prostatic. 
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Intermittent  or  Paroxysmal  HsBmaturia  has  been  observed  in 
several  cases,  by  Green  bow  and  other  writers,  the  paroxysm  usually 
following  exposure  to  cold.  The  treatment  consists  in  the  administra- 
tion of  tonics,  particularly  iron  and  quinia. 

Paralysis  and  Atony  op  the  Bladder  ;  Retention  and  Incontinence 

OF  Urine,  etc. 

True  P valysis  of  the  Bladder  is  not  very  often  met  with ;  it  is 
most  commonly  seen  in  cases  of  injury  or  organic  disease  of  the  brain 
or  spinal  cord,  though  it  occasionally  occurs  as  a  result  of  functional 
exhaustion  of  the  spinal  system  from  sexual  excesses,  as  a  reflex  pheno- 
menon dependent  upon  injuries  or  diseases  of  other  parts  of  the  body, 
or  as  a  temporary  consequence  of  the  use  of  belladonna  or  similar  drugs« 
When  the  paralysis  affects  the  neck  of  the  bladder  only,  the  urine  con- 
stantly flows  away,  giving  rise  to  incontinence;  when  the  body  of  the 
organ  alone  is  involved,  the  bladder  cannot  expel  its  contents,  and  the 
result  is  retention;  while,  if  the  whole  organ  be  affected,  though  most 
of  the  urine  may  escape,  the  bladder  remains  partially  distended — and 
incontinence  and  retention  may  thus  coexist.  The  treatment  consists  in 
keeping  the  bladder  empty  (when  this  is  necessary)  by  the  cautious  and 
gentle  use  of  a  flexible  catheter,  and  in  relieving  by  suitable  remedies 
any  cystitis  that  may  occur.  In  some  cases,  galvanism  and  the  adminis- 
tration of  various  tonics,  especially  strychnia,  may  be  of  service. 

Atony  of  the  Bladder,  from  over-distension  of  this  organ,  is,  on 
the  other  hand,  frequently  met  with.  This  condition  may  arise  in  the 
course  of  low  fevers,  if  the  catheter  be  not  used — or  even  from  voluntarily 
neglecting  the  calls  of  nature — but  is  most  commonly  due  to  some  source 
of  obstruction,  either  prostatic  or  urethral,  which,  while  not  giving  rise 
to  absolute  retention,  yet  renders  the  bladder  unable  to  expel  its  whole 
contents.  A  certain  quantity  of  ^'residual  urine"  thus  remains,  and 
gradually  increases  in  amount  until  the  organ  is  completely  distended, 
when  the  neck  of  the  bladder  becomes  partially  dilated,  and,  as  pointed 
out  by  Thompson,  an  overflow  takes  place,  masking  the  real  condition, 
and  leading  the  patient — and  sometimes  bis  medical  adviser-— to  consider 
the  case  one  of  incontinence  rather  than  retention  of  urine. 

Retention  of  Urine,  though  merely  a  symptom,  is  one  of  such 
importance  as  to  demand  special  consideration.  When  it  occurs  gradu- 
ally (as  is  the  case  when  it  arises  from  paralysis  or  atony  of  the  blad- 
der), the  vesical  cavity  becomes  slowly  distended,  until  it  may  contain 
several  quarts  of  urine,  and  forms  a  prominent  tumor  in  the  hypo- 
gastrium,  reaching  nearly  to  the  umbilicus.  The  patient  is  usually  not 
conscious  of  passing  a  smaller  quantity  of  urine  than  in  the  normal  con- 
dition, though  a  certain  amount  of  difficulty  may  be  experienced  in  com- 
pleting the  act  of  micturition — the  water  being  expelled  with  less  force 
than  in  health,  and  dribbling  of  urine  continuing  after  the  bladder  has 
been  apparently  emptied,  or  occurring  during  sleep  or  upon  making  any 
muscular  exertion  ;  when  the  bladder  has  become  fully  distended,  over- 
flow occurs  in  the  way  already  described,  and  simulates  incontinence. 
The  diagnosis  of  retention  is  usually  made  with  facility ;  even  if  there 
be  no  hypogastric  tumor,  there  will  be  dulness  on  percussion  over  the 
pubes,  and  the  distended  bladder  can  be  felt  by  placing  a  finger  in  the 
rectum,  when  by  tapping  over  the  supra-pubic  region  fluctuation  can  be 
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distinctly  recognized.  If,  however,  the  walls  of  the  bladder  be  thick- 
ened and  contracted,  the  diagnosis  may  be  more  difficult.  Retention  of 
urine,  if  unrelieved,  leads  to  cystitis,  with  an  ammoniacal  state  of  the  con- 
tents of  the  bladder;  it  may  even  prove  fatal  through  the  supervention 
of  a  typhoid  or  uraemic  condition. 

Treatment. — The  treatment  of  retention  with  overflow^  which  is  the 
condition  met  with  in  cases  of  atony  of  the  bladder,  requires  in  the  first 
place  the  systematic  use  of  the  catheter,  two  or  three  times  a  day,  so  as 
to  evacuate  the  ^^  residual  urine."  A  long  and  large  flexible  catheter  is 
the  best,  but,  whatever  form  of  instrument  may  be  used,  care  must  be 
taken  that  it  actually  enters  the  bladder,  and  not  merely  the  prostatic 
portion  of  the  urethra,  which  in  these  cases  is  often  dilated,  and  msj 
contain  a  couple  of  ounces  of  urine.  When  the  retention  has  lasted  for 
a  long  period,  it  may  be  better  not  to  evacuate  the  entire  contents  of 
the  bladder  at  once — which  would  probably  give  rise  to  cystitis — ^but  to 
draw  off  a  portion  at  a  time,  and  thus  enable  the  organ  gradually  to 
return  to  its  normal  state.  In  cases  of  short  duration  the  bladder  may 
perfectly  regain  its  tone,  but  in  many  instances  all  that  can  be  done  is 
to  palliate  the  patient's  condition.  Thompson  recommends  the  appUca- 
tion  of  the  cold  douche  to  the  lumbar  spine  and  abdomen,  and  the  injec- 
tion of  cold  water  into  the  bladder. 

Hysterical  Retention  of  Urine  is  occasionally  observed  in  women, 
in  connection  with  various  other  phenomena  which  are  conventionally 
denominated  hysterical.  The  treatment  consists  in  regulating  the  state 
of  the  bowels,  and  administering  tonics  and  nerve  stimulants,  with  the 
local  use  of  the  cold  douche;  the  catheter  may  be  used  once^  to  make 
sure  that  there  is  no  actual  obstruction,  but  should  afterwards  be  with- 
held ;  rupture  of  the  bladder  never  occurs  in  these  cases,  and  the  patient 
usuall}^  passes  her  water  without  difficulty,  as  soon  as  the  distension 
becomes  painful,  and  she  is  convinced  that  instrumental  relief  will  not 
be  afforded. 

Inoontinenoe  of  Urine. — This  may  occur  either  in  children  or  in 
adults. 

1.  Nocturnal  Incontinence  in  Children. — The  patient  may  wet  his  bed 
during  sleep  only  occasionally,  or  may  do  so  once  or  oftener  every  night. 
This  infirmity  may  result  from  habit  (through  neglect  of  the  nurse  to 
take  the  child  up  at  proper  intervals),  from  excessive  secretion  of  urine 
or  some  irritating  quality  of  this  fluid,  from  irritation  transmitted  from 
neighboring  organs,  as  the  rectum,  from  the  existence  of  slight  chronic 
cystitis,  of  phimosis,  etc.  The  treatment  consists  (1)  in  removing  the 
cause,  if  this  can  be  ascertained ;  (2)  in  improving  the  general  health ;  (3) 
in  obtunding  the  excessive  sensibility  of  the  bladder ;  (4)  in  endeavoring 
to  induce  a  habit  of  attending  to  the  calls  of  nature  at  suitable  inter- 
vals ;  and  (5)  above  all,  in  developing  a  hearty  wish  for  relief  on  the 
part  of  the  patient,  for  without  his  co-operation,  as  justly  observed  by 
Brodie,  little  can  be  accomplished.  The  first  indication  is  to  be  met  by 
regulating  the  diet,  attending  to  the  digestive  functions,  forbidding  ex- 
cessive use  of  liquids,  etc. ;  the  second,  by  the  administration  of  tonics, 
and  the  employment  of  sea-bathing  or  the  cold  douche;  and  the  third, 
by  the  use  of  belladonna  given  b}'^  the  mouth,  in  the  form  of  tincture  or 
extract,  or  by  the  hypodermic  administration  of  atropia,  aided  in  obsti- 
nate cases  by  the  application  of  a  solution  of  nitrate  of  silver  to  the 
prostatic  urethra.    The  patient  should  be  aroused  and  made  to  urinate 
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once  or  twice  during  the  night,  and  should  be  induced  to  strive  himself  to 
get  relief  from  his  infirmity — not  by  threatening  punishment,  but  by 
encouraging  the  formation  of  cleanly  habits. 

Various  remedies  beside  those  mentioned  above  have  been  employed 
with  more  or  less  success,  such  as  blisters  to  the  sacrum,  the  use  of  an 
apparatus  to  prevent  the  patient  lying  on  his  back  (the  urine,  when  this 
position  is  assumed,  resting  on  the  trigone  of  the  bladder,  which  is  its 
most  sensitive  part),  the  application  of  collodion  to  the  meatus,  as  re- 
commended by  Corrigan,  circumcision,  the  administration  of  hydrate  of 
chloral,  etc.    These  may  be,  each  or  all,  properly  tried  in  obstinate  cases. 

2.  True  Incontinence  of  Urine  in  the  Male  Adult  is  very  rare,  the 
real  condition  in  most  cases  so  described  being,  as  already  mentioned, 
retention  with  overflow.  In  women,  owing  to  the  shortness  of  the  ure- 
thra, incontinence  of  urine  is  more  common,  resulting  usually  from 
injury  received  during  parturition.  True  incontinence  in  the  male  may, 
however,  result  from  paralysis  of  the  neck  of  the  bladder — in  which  case 
the  treatment  appropriate  to  that  condition  must  be  adopted — or  from 
a  peculiar  form  of  hypertrophy  of  the  prostate,  in  which  the  enlarged 
third  lobe  projects  wedge-like  between  the  lateral  lobes,  keeping  the 
neck  of  the  bladder  constantly  patulous.  Under  these  circumstances 
little  can  be  done  beyond  the  adaptation  of  a  well-fitting  urinal  to  keep 
the  patient  dry. 

Irritability,  Spasm,  and  Neuralgia  of  the  Bladder  are  often 
spoken  of  as  distinct  diseases,  but  are  almost  invariably  merely  symp- 
tomatic of  other  conditions,  such  as  cystitis,  tumor  of  the  bladder,  or 
vesical  calculus.  The  treatment  must  be  addressed  to  the  relief  of  the 
particular  pathological  condition  to  which  the  symptoms  may  be  due. 
Anodynes  and  antispasmodics  are  often  useful  as  palliatives. 

Inflammatory  Diseases  of  the  Prostate. 

Aoute  Prostatitis. — Acute  inflammation  of  the  prostate  usually 
follows  urethritis,  especially  when  due  to  gonorrhoea,  but  may  also  result 
from  various  forms  of  injury,  as  from  the  introduction  of  instruments  or 
the  use  of  strong  injections,  from  exposure  to  cold  and  moisture,  as  from 
sitting  in  wet  grass,  from  previously  existing  cystitis,  or  from  vesical 
calculus.  As  a  complication  of  urethritis,  it  is  apt  to  be  excited  by  the 
use  of  alcoholic  stimulants  or  by  excessive  venery.  The  symptoms  of 
acute  prostatitis  are  pain  and  weight  in  the  perineum,  with  great  fre- 
quency of  micturition,  dysuria,  and  vesical  tenesmus,  the  pain  also  being 
increased  by  the  act  of  defecation.  There  is  a  good  deal  of  constitu- 
tional disturbance,  and  the  swelling  is  sometimes  so  great  as  to  induce 
complete  retention  of  urine.  The  diagnosis  can  be  readily  made  by 
rectal  exploration.  The  inflammation  may  terminate  in  resolution,  or 
may  run  on  to  the  formation  of  an  abscess,  which  usually  bursts  into 
the  urethra ;  even  if  resolution  occurs,  however,  the  urine  will  proba- 
bly contain  pus,  from  the  coexistence  of  cystitis.  The  treatment  con- 
sists in  the  enforcement  of  rest  and  the  administration  of  laxatives,  with 
the  application  of  leeches  or  cups  to  the  perineum,  followed  by  hot  hip- 
baths and  poultices.  Pain  may  be  relieved  by  the  use  of  anodyne  ene- 
mata.  Should  complete  retention  occur,  it  may  be  necessary  to  use  the 
catheter. 
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Abscess  of  the  Prostate  nsuallj  occurs  as  a  sequel  of  acute  pros- 
tatitis, but  may  be  developed  in  an  insidious  manner  from  bruising  of 
the  part  in  the  use  of  instruments,  etc.  In  the  latter  cases  it  is  often 
the  areolar  tissue  around  the  prostate  which  is  affected,  rather  than 
the  organ  itself,  and  the  affection  is  then  called  peri-prostoHc  absceia. 
Pointing  usually  occurs,  as  already  mentioned,  in  the  direction  of  the 
urethra,  but  occasionally  towards  the  rectum,  or  even  externally  in  the 
perineum.  The  symptoms  are  those  of  deep-seated  suppuration  in  gene- 
ral, and  the  diagnosis  can  be  made  by  rectal  exploration.  Retention  is 
apt  to  occur  when  the  swelling  is  principally  on  the  side  of  the  urethra, 
and  the  introduction  of  the  catheter  may  then  serve  the  double  purpose 
of  opening  the  abscess  and  evacuating  the  contents  of  the  bladder. 
When  the  swelling  makes  its  appearance  in  the  perineum,  an  early  and 
free  incision  is  required,  to  relieve  tension  and  prevent  the  formation  of 
a  rectal  or  urethral  fistula.  If  fluctuation  is  distinctly  felt  in  the  rectum, 
it  may  be  proper  to  make  a  puncture  in  that  locality.  Prostatic  abscesses 
usually  heal  without  difficulty,  but  occasionally  fall  into  a  chronic  state, 
persisting  as  suppurating  cavities  which  form  receptacles  for  urine. 
This  condition  is  often  not  recognized  during  life,  the  symptoms  closely 
resembling  those  of  chronic  cystitis.  Benefit  may  sometimes  be  derived 
from  the  application  of  a  weak  solution  of  nitrate  of  silver. 

Chronic  Prostatitis  or  Prostatorrhosa. — This  may  be  a  sequel  ' 
of  acute  prostatic  inflammation,  or  may  occur  as  a  primary  affection, 
resulting  from  the  urethritis  which  accompanies  organic  stricture  of 
long  standing,  from  bruising  of  the  perineum  in  equestrian  exercise, 
from  inordinate  indulgence  in  sexual  intercourse,  from  onanism,  or  from 
piles,  habitual  constipation,  etc.  The  symptoms  are  pain  and  weight  in 
the  region  of  the  prostate,  increased  during  micturition  or  coitus;  dimi- 
nution in  the  force  with  which  the  urine  is  evacuated ;  a  slight,  thin,  gleetv 
discharge,  sometimes  in  sufficient  quantity  to  discolor  the  clothing;  and 
usually  the  presence  of  a  little  pus  in  the  urine,  with  occasionally  a  few 
drops  of  blood.  Nocturnal  seminal  emissions  occur  in  some  cases.  The 
affection  is  chiefly  important  on  account  of  the  mental  distress  it  often 
occasions  to  patients,  who  believe  the  gleety  discharge  to  consist  of  the 
seminal  fluid.  This  is,  perhaps,  the  most  prominent  symptom  of  the 
disease,  and  has  suggested  the  name  prostatorrhoea^  which  is  employed 
by  Prof.  Gross,  who  has  given  an  excellent  account  of  the  affection. 
The  diagnosis  between  the  prostatic  fluid  and  semen  can  always  be 
made  by  microscopic  examination ;  the  former  contains  very  few,  if  any, 
spermatozoa,  while  these  are,  on  the  other  hand,  abundant  in  the  latter. 
The  treatment  consists  in  removing  any  cause  that  can  be  detected,  in 
the  administration  of  tonics  (with  laxatives,  if  required),  and  in  the  ap- 
plication of  blisters  or  other  counter-irritants  to  the  perineum.  In  cases 
accompanied  b}-  nocturnal  emissions,  a  solution  of  nitrate  of  silver  (gr. 
x-xxx  to  flj)  may  be  occasionally  applied  to  the  prostatic  urethra,  by 
means  of  a  syringe  with  a  catheter-like  nozzle. 


Chronic  Hypertrophy  of  the  Prostate. 

This  is  an  affection  of  advanced  life,  being  seldom  if  ever  met  with  in 
men  less  than  fifty  years  old,  though  inflammatory  enlargement  (a 
totally  distinct  condition)  ma}'  of  course  exist  at  any  age  at  which  pros- 
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Fig.  489. 


;  Itself  is  possible.  So  often  is  profit  at  ic  hypertrophy  seen  among 
piiat  the  middle  jieriod  of  life,  that  Sir  lienjamiu  IJroclie  considered 
It  alraost  a  normal  coadition  under  such  circiim stances;  but  the  statis- 
tical iovc^^tigations  of  Thompson,  Mci^ser,  and  Lodge,  liavc  shown  that 
il8  actual  frequency  is  less  than  has  been  supposed,  appreciable  enlargo- 
it  existing  in  but  about  one-third  of  the  cases  examined  in  persons 

than  sixty  years  of  age. 
Tbe  hypertropliy  may  attect  only  the  unstriated  muscular  fibres  and 
IDcetive  tissue  of  the  prostate,  or  may  involve  its  glandular  structure 
I  Well ;  there  may  be  enlargement  of  tlie 
lie  organ,  or  the  increase  of  size  may 
confined  to  its  lateral   lobes,  or  to  its 
Itral  portion,  constituting  what  is  com- 
ily  called  the  enlarged  *Hhird  lobe  of 
prostate/'      In    many  cases  indei>cn- 
li  or  semi-isolated  tumors  are  found — 
lei pally  in    the    lateral    loties — almost 
stical   io   structure  with    the   prostate 
fclt^   though  containing    less    glandular 
iue,   and   that    imperfectly   develoiK?d ; 
prostatic  tumors,  which    have    been 
l^ially  studied  1*3'  Thompson,  are  some- 
surrounded  by  a  fibrous  capsule,  and 
often  be  readily  enucleated  with  the 
as  has  been  done  in  the  o[>e ration 
ltUi<»tomy  (see  p,  857);  they  arc  in  many 
DiA  analogous  to  the  fibrous  or  filiro- 
;*iilar  growths  (mijomala)  met  with  in 
uterus. 


Enl4rfttia«nt  af  m^dl&ft  lobe  o!  pr^t- 
Ute. 


bysioal  Charaotere. — The  wrighl  of  an  hypertrophicd  prostate 
jly  vary  from  one  to  twelve  ounces,  and  its  size  from  two  to  four  inches 
[iBverseh%and  from  one  to  three  inches  in  an  an tero-posterior  direction. 
I  c^nn^ttnce  may  be  firmer  or  softer  than  iu  the  normal  condition,  the 
firmness  being  usually  attributable  to  the  presence  of  the 
fttatic  tumors  whicli  have  been  referre*l  to, 

vjjerlrophy  of  the  prostate  [jroduces  various  changes  in  the  form 

lirfctiQn  of  I  he  profffatic  portion  of  the  urethra:  this  is  increased  in 

and  often  rendered  tortuous;  it  is  usually  contracted  laterally, 

widened  from  before  backwards,  so  that  on  making  a  transverse 

tion  it  apijears  as  a  narrow  chink  instead  of  a  round  tube;  but  in  other 

this  portion  of  the  urethra  is  dilated  into  a  pouch  which  may  hold 

i  OQDCe  or  two  of  urine.     When  the  central  portion  or  "  third  lobe'*  of 

prostate  is  enlarged,  the  urethra  is  commonly  bent  forwards  at  an 

fie — its  course  being  thrown  also  to  the  right  or  left  if  either  lateral 

iu  increased  in  size,  and  the  deviation  being  to  tlie  side  opposite  to 

It  of  the  principal  enlargement-     The  internal  orifice  of  the  urethra 

iaily  assumes  a  crescentic  shape,  the  concavity  of  the  crescent  corro- 

>nding  to  that  lobe  of  the  prostate  w^hich  is  principally  attected;  but 

[the  whole  organ  be  irregularly  enlarged,  the  urethral  opening  is  much 

1  curiously  distorted.     A  projecting  portion  from  the  median  lobe  not 

luentl}^  hangs  over  the  orifice  iu  a  valve-like  manner,  closing  it 

>re  or  less  completely  when  the  patient  attempts  to  urinate.     Another 

in  which  the  urethral  orifice  may  be  occluded,  ia  by  the  forma- 
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Section  of  bladder  and  prosliite,  the  former  hf- 
pertropbied,  the  latter  forniing  promlneot  tumors 
within  the  bladder. 


Fig.  490.  tion  of  a  bar  at  the  neck  of  the 

bladder  from  the  elevation  of  the 
mucous  and  submucous  tissues  by 
enlargement  of  the  lateral  lobes 
(see  p.  875). 

In  the  large  majority  of  cases, 
hypertrophy  of  the  prostate  inter- 
feres with  the  complete  evacuation 
of  the  contents  of  the  bladder  in 
one  of  the  wa3's  mentioned,  lead- 
ing to  a  thickened,  roughened, 
and  sacculated  condition  of  that 
organ,  which  becomes  slowly  dis- 
tended and  falls  into  a  state  of 
atony  attended  with  habitual  over- 
flow of  urine ;  under  these  circum- 
stances, a  very  slight  cause,  such  as 
exposure  to  cold,  or  local  conges- 
tion produced  by  alcoholic  indul- 
gence or  sexual  emotion,  may  be 
suftlcient  to  produce  an  attack  of 
complete  retention.  On  the  other 
hand,  it  occasionally  happens  that 
the  median,  projecting  between  the 
lateral  lobes,  keeps  the  urethral 
orifice  constantly  patulous,  thus  giving  rise  to  true  urinary  incontinence 
(p.  879).  In  cases  of  long  standing  the  ureters  and  pelves  of  the  kid- 
neys often  become  dilated,  and  chronic  renal  disease  supervenes. 

Symptoms. — The  early  83  mptoms  of  enlarged  prostate  are  diminution 
of  the  force  w^ith  which  the  contents  of  the  bladder  are  expelled,  the  stream, 
though  perhaps  not  smaller  than  in  health,  being  feeble  and  slow,  and 
tending  to  drop  vertically  from  the  meatus.  The  patient  has  to  strain 
at  the  heginning  of  micturition,  and  the  process  requires  a  longer  time 
than  usual,  because  the  bladder  is  in  a  state  of  partial  atony;  as  the  organ* 
moreover,  is  never  completely  emptied,  the  desire  to  make  water  recurs 
with  undue  frequency,  and  the  normal  sense  of  relief  is  not  experienced 
from  the  act  of  urination;  the  water  continues  to  dribble  after  the  dis- 
charge of  all  that  can  be  voluntarily  evacuated,  and  particularly  at 
night  when  the  control  of  the  will  is  withdrawn.  There  is  a  feeling  of 
weight  and  distension  about  the  perineum,  with  irritation  of  the  rectum, 
tenesmus,  piles,  or  prolapsus ;  and  ultimatel}-  the  symptoms  of  chronic 
cystitis  are  developed,  with  an  ammoniacal  state  of  the  urine,  and  per- 
haps the  formation  of  phosphatic  calculi. 

Diagnosis. — Hypertrophy  of  the  prostate  may  always  be  recognized 
by  careful  exploration  with  the  catheter,  aided  by  the  finger  in  the  rec- 
tum ;  in  this  way  the  surgeon  can  ascertain  not  merely  that  the  prostate 
is  enlarged,  but  can  determine  approximatively  the  degree  of  hypertro- 
phy, which  lobe  or  lobes  are  particularly  affected,  and  the  direction  in 
which  the  urethra  deviates  from  its  normal  course.  The  ordinary  cathe^ 
ter  frequently  will  not  reach  the  bladder,  on  account  of  the  elongation 
and  altered  direction  of  the  prostatic  urethra  which  have  been  referred 
to :  hence  the  surgeon  should  have  at  hand  some  prostaiic  catheters^ 
which  are  from  two  to  four  inches  longer  than  the  ordinary  instrumentSt 
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and  have  a  larger  curve  (Fig.  491).  Rectal  exploration  will  also  enable 
the  surgeon  to  ascertain  if  the  distended  bladder  can  be  felt  beyond  the 
prostate — an  important  point  in  case  the  question  of  puncturing  the 
organ  for  relief  of  retention  should  arise. 

By  conjoined  urethral  and  rectal  exploration,  the  surgeon  can  distin- 
guish prostatic  hj'pertrophy  from  paralysis^  or  from  simple  atony  of  the 
bladder,  from  the  bar  at  the  neck  of  the  organ  unconnected  with  proi^- 
tatic  disease,  and  from  chronic  cystitis;  the  diagnosis  from  stricture  of 
the  urethra  may  be  made  by  observing  the  locality  of  the  obstruction 
(which  in  stricture  is  rarely  more  than  six,  and  in  prostatic  hypertrophy, 
at  least  seven  inches  from  the  meatus),  and  the  different  character  of 
the  stream,  which  in  stricture  is  small  and  often  forked,  but  is  not  always 
reduced  in  force,  and  sometimes  keeps  its  normal  parabolic  curve,  while 
in  prostatic  obstruction,  tliongh  perhaps  not  diminished  in  size,  it  is 
always  weak,  and  tends  to  drop  vertically  from  the  meatus.  The  diagno- 
sis from  calculus  may  be  made  by  careful  exploration  with  a  sound ;  but 
it  must  not  be  forgotten  that  calculus  and  prostatic  disease  often  coexist. 
Acute  prostatitis  can  be  recognized  by  rectal  exploration  alone,  through 
the  pain  which  is  thus  excited ;  while  the  catheter  alone  will  show 
whether  or  not  there  is  atony  of  the  bladder,  the  flow  when  the  obstruc- 
tion is  overcome  being  forcible  and  partially  under  the  control  of  the  will, 
when  this  organ  is  healthy,  but  weak  and  totally  uninfluenced  by  voli- 
tion, if  it  be  in  a  condition  of  atony.  This  circumstance  will  of  itself 
suflSce  to  distinguish  simple  atony  from  prostatic  obstruction.  Turner 
of  the  bladder  is  to  be  diagnosticated  by  observing  the  presence  of  blood 
and  of  fragments  of  the  morbid  growth  in  the  urine,  and  by  careful  in- 
strumental exploration  (see  pages  875  and  876). 

Treatment. — The  most  important  point  is  to  obviate  the  effects  of 
obstruction,  by  emptying  the  bladder  at  suitable  intervals  by  catheter- 
ization. Twice  a  day — morning  and  evening — is  usually  often  enough, 
but  the  frequency  with  which  the  instrument  is  used,  must  depend  upon 
the  degree  in  which  obstruction  is  present.  The  patient  should  be 
taught  to  pass  the  instrument  for  himself,  the  best  form  for  ordinary 
use  being  the  "English"  gum-elastic  catheter,  which  should  be  kept,  as 
advised  by  Brodie  and  Thompson,  on  an  over-curved  st3'let  (Fig.  491,  a), 
80  that,  when  this  is  removed,  it  may  pass  readily  into  the  bladder.  For 
special  cases  it  may  be  necessary  to  use  silver  instruments,  some  of 
which  should  have  a  large  curve — a  third  of  the  circumference  of  a  circle, 
the  radius  of  which  is  2|  inches — and  others  a  short  beak  like  a  litho- 
trite;  or  it  may  be  necessary  to  use  the  gum  instrument  with  the  stylet, 
so  that  the  curve  can  be  altered  at  will,  or  so  that  the  curve  may  be 
increased  when  the  catheter  reaches  the  point  of  obstruction,  by  par- 
tially withdrawing  the  stylet,  in  the  way  recommended  by  Hey,  of  Leeds. 
An  ingenious  instrument  for  use  in  cases  of  retention  of  urine  from 
prostatic  enlargement,  has  been  recently  described  by  Dr.  Squire,  of 
Elmira,  under  the  name  of  vcrtebrated  catheter ;  its  construction  can 
be  seen  from  Fig.  492.  If  it  should  be  necessary'  to  leave  a  catheter  in 
the  bladder — which  should,  as  a  rule,  only  be  done  in  cases  of  retention 
in  which  the  introduction  of  the  instrument  has  been  attended  with  great 
diflSculty — the  vulcanized  India-rubber  catheter  should  be  chosen,  and 
may Jbe  introduced  with  or  without  the  stylet,  as  may  be  found  most 
oonvenient ;  if  the  stylet  is  used,  it  is,  of  course,  to  be  withdrawn  as 
•CM>n  as  the  instrument  is  in  place.  The  catheter  ma3'  be  most  con- 
twiently  secured  by  means  of  adhesive  strips,  reaching  from  the  instru- 
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ment  to  the  penis,  and  fastened  to  the  latter  bj  other  strips  applied 
circularly  around  the  organ.  Care  must  be  taken  not  to  produce  so 
much  constriction  as  to  lead  to  ulceration  or  sloughing. 

Fig.  491. 


Of  Gnm  catheter  monnted  on  a  ftjlet  of  the  proper  eurre  for  nee  in  catee  of  prottatle  obttraetioa 
6,  e,  d,  tilrer  prottatio  catheters  of  different  enrres. 

Beside  periodically  emptying  the  bladder  by  the  use  of  the  catheter 
the  surgeon  must  pay  great  attention  to  the  general  condition  of  th< 

Fig.  493. 


& 


Sqnire'a  rertebrated  prostatic  catheter. 


patient,  who  should  live  temperately,  dress  warmly,  and  take  moderate 
walking  exercise  in  the  open  air.    The  treatment  of  cystitis  with  yesica 
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catarrh,  a  frequent  complication  of  enlarged  prostate,  has  already  been 
referred  to.  Various  drugs,  particularly  conium,  mercury,  muriate  of 
ammonia,  and  iodine,  have  been  employed  in  the  hope  of  causing  absorp- 
tion of  prostatic  enlargement,  and  systematic  compression  (first  pro- 
posed by  Physick)  has  been  used  for  the  same  purpose :  none  of  these 
remedies  have,  however,  sustained  the  reputation  which  was  claimed  for 
them,  and  they  are  now  generally  abandoned.  Various  operations, 
such  as  incision,  excision,  cauterization,  avulsion,  strangulation  with 
the  ligature,  crushing  with  a  lithotrite,  etc.,  have  also  been  suggested, 
but  do  not  appear  to  offer  any  hope  of  benefit  commensurate  with  the 
risk  which  they  entail.  Prof.  Gi'oss  speaks  highly  of  the  occasional  appli- 
cation of  leeches,  and  of  the  formation  of  a  seton  in  the  perineum. 


Fig.  493. 


Treatment  op  Retention  prom  Prostatic  Obstruction. 

If  complete  retention  occur,  the  surgeon  may  try  the  effect  of  a  hot 
bath  with  a  full  dose  of  opium;  but  if  this  fail  (as  it  usually  will),  perse- 
vering attempts  must  be  made  to  pass  a  catheter.  The  patient  should 
be  in  a  recumbent  position,  for  if  erect,  fatal  syncope  may  occur  from 
the  rapid  withdrawal  of  a  large  quantity  of  fluid  (as  in  the  operation 
of  tapping  the  abdomen),  and  the  surgeon 
should  then  try  in  succession,  with  all  gen- 
tleness however,  prostatic  catheters  of  vari- 
ous kinds  and  shapes,  until,  if  possible,  relief 
is  afforded,  when,  if  thought  proper,  the  in- 
strument may  be  fastened  in  the  bladder.  If 
the  distension  has  been  very  great,  it  ma}*^ 
be  prudent  to  remove  only  a  portion  of  the 
urine  at  a  time  (see  page  878).  The  chief 
points  to  be  attended  to  in  catheterization,  in 
these  cases,  are  (1)  to  firmly  depress  the  ex- 
tremity of  the  instrument  between  the  patient's 
thighs,  so  that  its  beak  may  ride  over  the 
enlarged  third  lobe  into  the  bladder,  and  (2)  to 
make  sure  that  the  bladder  is  actually  reached, 
and  that  the  catheter  does  not  merely  enter 
the  elongated  and  dilated  urethral  pouch  which 
often  exists  in  cases  of  prostatic  enlargement. 

If  catheterization  cannot  be  accomplished, 
the  bladder  must  be  punctured  in  one  of  four 
waj's,  viz.,  (1)  through  the  prostate;  (2)  through 
the  rectum;  (3)  above  the  pubes;  or  (4)  through  the  pubic  symphysis. 


Catheter! zatio a  la  ealarged 
prostate. 


Puncture  through  the  Prostate  (  Tunnelling  the  Prostate) — This 
operation  was  recommended  by  Home,  Brodie,  and  Listen,  the  two 
former  surgeons  simply  perforating  the  obstruction  by  pushing  through 
it  a  silver  catheter,  while  the  latter  emplo^Asd  a  large  and  slightly  curved 
canula  carrying  a  concealed  blade.  The  surgeon  first  satisfies  himself 
that  the  instrument  is  exactly  in  the  median  line,  and  has  not  deviated 
from  the  urethra,  and  then  pushes  it  steadily  onwards  while  he  depresses 
its  handle,  until  the  cessation  of  resistance  and  the  flow  of  urine  show 
that  the  bladder  has  been  reached.  A  false  passage  is  thus  made 
through  the  projecting  third  lobe  of  the  prostate^  Md,ja.t|1^8  false  pas- 
sage the  instrument  should  be  left  for  abQfMir||||B||ik)y|||BPPiWlien  the 
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parts  will  iisimlly  be  sufliciently  consolidated  to  allow  the  catheter  to  be 
withdrawn  and  re-introduced  as  often  as  necessary-  This  mode  of  tr»t- 
ment  is  not  entirely  free  from  risk,  bat  constitutes  probably  the  belt 
course  that  can  be  pursued,  provided  that  the  surgeon  can  satisfy  him- 
self  that  his  instrument  has  not  lefl  the  channel  of  the  urethra,  and  thil 
it  impinges  directly  upon  the  obstructing  portion  of  the  prostate*  rnder 
other  circumstances  the  bladder  might  not  be  reached  at  all,  and  the 
operation  would  probably  be  followed  by  serious  consequeueea* 

Puncture  through  the  Rectum  is  the  next  best  mode  of  1 
tnent,  but  is  not  applicable  to  cases  of  very  gi'eat  prostatic  enlarge 
If,  however,  the  fluctuation  of  the  distended  bladder  can  be  dislinrtlf* 
recognized  above  tlie  prostate,  by  digital  exploration  through  the  reclam,  , 
this  operation  may  be  safely  resorted  to,  as  the  puncture  can  then  bt  i 
made  below  the  recto-vesical  fold  of  peritoneum.  The  patient  being  ii  | 
the  lithotom}'  position,  the  bladder  is  steadied  and  pressed  downwaHabj 
an  assistant  placing  one  hand  on  either  side  of  the  al>domeu  ;  the  suii 
then,  having  saliisfied  himself  as  to  the  extent  and  relations  of  the] 

Pig.  404. 


PuorUre  of  thclilAdder  IbrQCifh  the  ractmii,  and  ftlMi>rfl  tli«  p«W. 

tatc,  introduces   upon  the  left  forefinger,  which  serves  as  a  guM 

curved  trocar  and  canula,  seven  or  eight  inches  in  length,  and  by  d^p 

ing  the  handle  of  the  instrument  carries  its  point  throu 

walls  of  the  rectum  and  bladder,  the  cessation  of  iv 

when  the  latter  organ  has  been  entered.     The  trocar  is  then  car 

withdrawn,  and  the  canula  secured  in  place  by  means  of  tapes  fas 

to  a  bandage  around  the  waist.    After  a  few  days,  probably,  the  oLiiitU 
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can  be  introduced  withoat  difficulty,  when  tiie  rectal  canula  maj  be  taken 
out,  the  wound  usually  closing  without  any  trouble.  The  risks  of 
rectal  puncture,  apart  from  wound  of  the  peritoneum  (which  can  scarcely 
occur  if  the  operation  be  reserved  for  cases  in  which  vesical  fluctuation 
is  distinctly  recognized  by  the  finger  in  the  rectum),  are  injury  of  the 
seminal  veaicle^  abscess  of  the  recto-vesical  septum^  leading  perhaps  to 
urinary  infiltration^  and  the  formation  of  a  recto-vesical  fistula.  Em- 
physema has  occasionally  followed  the  operation. 

Puncture  above  the  Pubes. — If  perforation  of  the  prostate  be 
deemed  inadvisable,  and  the  size  of  that  organ  be  such  as  to  forbid  punc- 
ture through  the  rectum,  the  bladder  may  be  tapped  above  the  pubes  (in 
which  position  it  is  uncovered  by  peritoneum),  by  making  a  small 
incision  in  the  median  line  just  above  the  symphysis,  and  then  intro- 
ducing a  straight  or  slightly  curved  trocar  and  canula  (with  the  con- 
vexity upwards)  in  a  direction  downwards  and  backwards,  so  as  to 
penetrate  the  bladder:  the  canula  may  be  left  in  for  two  or  three  days, 
after  which  a  gum-elastic  tube  may  be  substituted — the  latter  instrument 
being  subsequently  renewed  as  often  as  may  be  found  necessary. 

Dr.  Dieulafoy,  of  Paris,  has  suggested  a  modification  of  this  opera- 
tion, by  which  the  bladder  is  emptied  through  an  exploring  canula  by 
means  of  a  suction  apparatus. 

Puncture  through  the  Ssrmphysis  Pubis  was  first  suggested  by 
Brander,  of  Jersey,  in  1825,  and  has  since  been  successfully  resorted  to 
by  Leasure,  of  Pennsylvania,  and  several  other  surgeons.  It  is  accom- 
plished with  a  strong  hydrocele  trocar  and  canula,  by  pushing,  the  in- 
strument through  the  symphysis  in  a  direction  "  obliquely  downwards 
and  backwards  towards  the  sacrum.''  This  mode  of  treatment  is  only 
applicable  to  cases  in  which  the  cartilage  of  the  symphysis  is  unossified, 
and  has  not  been  employed  oflen  enough  to  allow  the  expression  of  a 
positive  opinion  as  to  its  merits  or  disadvantages. 

Other  Diseases  of  the  Prostate. 

Atrophy  of  the  Prostate  is  occasionally  observed  either  as  a  con- 
genital or  as  an  acquired  affection.  The  prostate  may  be  considered  as 
atrophied  whenever  its  weight  (in  an  adult  of  medium  size)  is  less  than 
half  an  ounce.  The  affection  presents  no  special  symptoms  and  requires 
no  special  treatment. 

Cancer  of  the  Prostate  is  usually  of  the  encephaloid  variety, 
though,  according  to  Jolly,  true  scirrhus  is  occasionally  found  in  this 
organ.  The  affection,  which  is  one  of  great  rarity,  may  occur  either  in 
early  childhood  or  in  late  adult  life ;  the  symptoms  are  those  of  pros- 
tatic obstruction,  with  pain,  haematuria,  glandular  implication,  and,  ulti- 
mately, general  cachexia.  The  diagnosis  is  almost  impossible  during 
the  early  stages  of  the  disease ;  and,  indeed,  according  to  J0II3',  has 
rarely  been  made  during  the  life  of  the  patient.  The  treatment  must  be 
purely  palliative,  and  instrumental  interference  should  be,  if  possible, 
avoided.  If  absolute  retention  occur,  puncture  of  the  bladder  may  be 
required  as  a  means  of  prolonging  the  life  of  the  patient,  though,  of 
course,  ultimate  recovery  is  impossible.  For  further  information  on 
the  subject  of  proatatio  cancer  the  reader  is  referred  to  the  writings 
of  Gross' i£h'd'Thoaip80Xi|  and  especially  to  an  elaborate  and  exhaustive 
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memoir  recently  published  by  Jacques  Jolly,  in  the  numbers  of  the  Jr- 
chives  G^nerales  de  M^decine  for  May,  June,  July,  and  August,  1869. 

Tubercle  of  the  Prostate  occurs  in  connection  with  tubercle  of 
other  organs,  but  presents  no  special  indications  for  treatment. 

Cysts  of  the  Prostate  are  of  the  kind  called  by  German  patholo- 
gists, retention  cysts^  resulting  from  obstruction  of  the  glandular  tubes 
of  the  organ  by  calculous  concretions;  they  are  seldom  recognized 
during  life. 

Prostatic  Calculi  have  already  been  referred  to  at  page  866. 


CHAPTER   XLYI. 

DISEASES  OF  THE  URETHRA  AND  URINARY  FISTULA, 

Exploration  op  the  Urethra. 

This  is  accomplished  by  the  aid  of  catheters^  bougies^  or  sounds^  and 
may  be  aided  in  some  cases  by  the  use  of  the  endoscope.  Catheterization 
of  the  urethra  is  an  operation  which  is  very  frequently  required,  and  in 
the  performance  of  which  every  surgeon  should  strive  to  acquire  sacli 
skill  as  to  inflict  the  least  possible  amount  of  pain  upon  his  patient 

Catheters. — These  are  hollow  tubes,  made  either  of  metal — when 
they  must  have  a  curve  corresponding  to  that  of  the  normal  urethra — or 
of  India-rubber,  or  other  flexible  substance.  There  are  two  principal 
varieties  of  flexible  catheter  in  the  market — the  English  and  the  French. 
The  former  is  of  a  yellowish-brown  color^  and  is  provided  with  a  stylet; 
it  can  be  made  of  any  curve  the  surgeon  chooses,  by  moulding  it  in  hot 
water  and  then  quickly  plunging  it  into  cold  water,  when  it  becomes 
stiff,  and  will  retain  its  curve  long  enough  to  allow  its  introduction  m 

Fig.  495. 
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French  flexible  bong^ie  and  catheter. 

all  ordinary  cases.  The  French  instrument,  of  a  black  color,  is,  on  the 
contrary,  perfectly  flexible,  bending  with  the  utmost  facility  in  every 
direction ;  it  is  conical  towards  its  extremity,  and  terminates  in  an 
olive-shaped  point,  to  prevent  its  catching  in  the  lacunae  of  the  urethra. 
A  catheter  should  be  ten  or  eleven  inches  long,  and  provided  with  one 
or  two  large,  smoothly  finished  eyes  near  its  vesical  extremity;  the 
metallic  instrument  should  be  heavily  silver  or  nickel  plated,  and  should 
have  rings  at  its  outer  end  to  enable  the  surgeon  to  judge,  by  their 
position,  of  the  exact  situation  of  the  beak  of  the  instrument,  when  it 
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is  in  use.  The  <mrve  of  a  catheter  should  correspond  to  that  of  the 
normal  urethra;  the  instrument  employed  by  Thompson  has  a  curve 
which  forms  a  quarter  of  the  circumference  of  a  circle  with  a  radius  of 
one  and  five-eighths  inches  (three  and  a  quarter  inches  in  diameter). 
B^niqu^'s  instrument,  which  is  preferred  by  Bumstead,  has  the  same 
cur\'e,  but  occupies  a  greater  arc  of  the  circle.  The  curve  of  the  catheter 
should  be  continued  quite  up  to  its  point.  The  sizes  of  catheters  are 
arranged  by  either  the  English  or  French  scale — ^the  latter  being  the  best, 
as  having  more  numbers,  and  therefore  allowing  more  nicety  of  gradua- 
tion. The  English  scale  runs  from  one  to  twelve,  and  the  French  from 
one  to  thirty,  tlie  numbers  in  the  latter  representing  the  exact  circum- 
ference in  millimetres.  For  purposes  of  exploration,  or  for  ordinary  use, 
a  medium-sized  catheter  should  be  chosen,  as  it  is  less  likely  to  inflict 
injury  than  a  smaller  one,  and  will  not  be  caught  in  the  lacunse  of  the 
urethra.  A  double-curved  or  S  catheter  is  a  convenient  form  of  the  in? 
strument  for  office  use. 

Bougies  and  Sounds.' — These  may  be  regarded  as  solid  catheters. 
The  bougie  (originally  made  of  wax,  whence  the  name)  is  a  flexible  in- 
strument, and  there  are  two  varieties  corresponding  to  the  English  and 
French  catheters.  Beside  the  ordinary  conical,  olive-pointed  French 
bougie,  the  surgeon  should  have  some  of  the  kind  which  go  under  the 
name  of  bougies  a  boule^  or,  as  Bumstead  more  accurately  terms  them, 
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BoDgiet  d  boule. 

acom-pointed  bougies.  These  are  particularly  valuable  for  purposes  of 
exploration,  enabling  the  surgeon  to  judge  of  the  extent  of  a  stricture 
by  noting  the  point  at  which  resistance  is  felt,  both  upon  the  introduc- 
tion and  upon  the  withdrawal  of  the  instrument.  Filiform  bougies  are 
simply  bougies  of  very  small  size;  they  may  be  made  of  whalebone, 
or  of  the  same  material  as  the  ordinary  French  bougie  or  catheter,  the 
latter  being  upon  the  whole  the  best.  These  instruments  are  indispens- 
able for  the  treatment  of  tight  strictures. 

Sounds  are  made  of  steel,  pewter,  or  other  metallic  substance,  and 
should  be  perfectly  smooth  and  highly  polished,  or,  which  is  better, 
plated  with  silver  or  nickel.  Their  curve  should  be  that  of  a  well-made 
metallic  catheter,  and  they  should  have  a  broad  handle  to  prevent  them 
from  slipping  when  in  use.  Their  sizes  are  graduated  by  the  same  scale 
as  catheters. 

Introduotion  of  the  Catheter. — The  patient  may  be  in  a  standing, 
sitting,  or  lying  posture,  the  last  being  much  the  best  under  ordinary  cir- 
cumstances. He  should  lie  perfectly  flat  on  his  back,  with  the  shoulders 
slightly  elevated  and  the  thighs  somewhat  flexed  and  separated;  the 
drawers  should  be  slipped  down,  and  the  shirt  tucked  up  so  as  to  fully 
expose  the  genital  organs.    The  surgeon,  sitting  or  standing  on  the  left 

>  Or  urethral  Bounds^  in  contradistinction  to  the  ve9ical  sounds  used  for  exploring 
the  bladder. 
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side  of  the  patient,  raises  the  penis  with  his  left  handf^nd,  LoMingflu 
catheter  or  sound  (previously  warmed  aod  oiled)  lightly  between  tW 
thumb  and  two  fingers  of  the  right  hand,  introduces  its  beak  beiwRO 
the  Hps  of  the  meatus,  its  shaft  being  nearly  horizontal  and  ljiii|iii 
the  direction  of  the  fold  of  the  patient's  left  groin-  The  |)enis  helw; 
steadied  and  slightly  drawn  upwards  so  as  to  elTace  the  folds  of  tht 
urethra,  the  instniuient  is  very  gently  pushed  onwards^  entering  alooft 
by  its  own  weight,  and  being  ^'swallowed,**  as  it  were,  by  the  caoit 
until  the  beak  has  passed  beneath  the  symph^^sis  pubis.  Daring  (be 
first  two  inuhes  of  its  course  the  catheter  should  be  kept  to  tbeflooTOl 
the  urethra,  so  as  to  avoid  the  lacuna  magna,  but  should  afterwards  he 
made  to  cling  to  the  roof  of  the  canal,  to  avoid  the  sinus  of  the  hli 
and  the  0)>cnings  of  any  false  passages  that  ma}''  ^►e  present  Whuntk 
point  of  the  catheter  has  passed  beneath  the  pubes,  the  shaft  is  lo  ht 
brought  into  the  median  line  and  slowly  elevated  to  a  vortical  pcwitiaii, 

Fig.  497. 
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ItitrodiiCiUoa  of  ih«  c»l^eter 


when,  by  gently  depressing  the  handle  between  the  patients  i% 

supporting  at  the  same  time  the  convexity  of  the  instnr  ^ 

ing  on  the  perineum  or  with  the  finger  in  the  rectum,  the  i 

into  the  bladder.    If  any  diffieulty  be  experienced,  the  InstrumeDt  tk 
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be  slightly  withdrawn,  and  re-advanced  with  its  point  held  more  closely 
to  the  roof  of  the  canal. 

The  points  requiring  special  attention  are,  to  avoid  the  lacuna  magna, 
to  keep  the  handle  of  the  instrument  down  until  its  point  is  well  beneath 
the  pubes,  and  to  combine  the  progressive  and  curving  motions  in  a 
slow  and  gentle  sweep,  so  that  the  beak  of  the  instrument  may  follow 
the  normal  course  of  the  urethra,  which  the  surgeon  must  constantly 
bear  in  mind.  Above  all,  the  surgeon  must  avoid  the  use  of  force.  If 
the  resistance  be  from  spasm,  this  will  yield  to  very  gentle  pressure ; 
if  from  congestion  and  engorgement  of  the  prostate,  from  excessive  de- 
velopment of  the  uvula  vesicae,  or  from  the  presence  of  a  bar  at  the 
neck  of  the  bladder,  it  may  be  necessary  to  employ  a  prostatic  catheter; 
while  if  from  organic  stricture,  a  smaller  instrument  must  be  used. 
Under  no  circumstances  should  the  surgeon  attempt  to  overcome  the 
obstruction  by  violence,  for  the  walls  of  the  urethra  are  readily  lace- 
rated, and  a  false  passage  is  very  easily  made ;  whereas,  in  the  words  of 
Sir  Henr3'^  Thompson,  "temper,  patience,  and  a  light  hand  will  overcome 
almost  all  cases  of  difficulty."  Instead  of  oiling  the  catheter,  it  is  some- 
times better  to  distend  the  urethra  with  oil,  thrown  in  with  an  ordinary 
penis-s^Tinge. 

If  the  patient  be  very  fat,  difficulty  may  be  experienced  in  bringing 
the  catheter  to  the  median  line  of  the  body  without  prematurely  elevat- 
ing its  handle,  and  under  these  circumstances  a  manoeuvre  known  as  the 
"  tour  de  maitre^^  should  be  adopted.  This  is,  indeed,  a  very  convenient 
mode  of  catheterization,  and  I  often  employ  it  instead  of  the  ordinary 
method.  The  surgeon  stands  on  the  right  side  of  the  patient,  and  intro- 
duces the  catheter  with  its  convexity  upwards  and  its  shaft  h'ing  ob- 
liquely across  the  patient's  left  thigh ;  as  the  point  of  the  instrument 
reaches  the  bulb,  the  handle  is  swept  around  towards  the  abdomen— when 
the  beak  enters  the  membranous  portion  of  the  urethra,  and  is  carried 
into  the  bladder  by  depressing  the  shaft  between  the  patient's  thighs  in 
the  way  already  described. 

One  or  other  of  these  plans  is  to  be  adopted  in  using  metallic  cathe- 
ters or  sounds,  and  English  flexible  catheters  and  bougies.  To  employ 
either  of  the  latter  with  satisfaction,  the  surgeon  must  have  at  hand 
two  basins,  one  of  hot  water  and  the  other  of  cold.  The  instrument  is 
moulded  to  the  proper  curve  in  the  first,  and  then  instantly  plunged  into 
the  other,  by  which  method  its  curve  is  fixed  and  will  remain  unchanged 
long  enough  for  ordinary  purposes.  If,  however,  there  be  much  delay 
in  the  introduction,  the  warmth  of  the  urethra  will  again  soften  the 
instrument,  and  it  will  lose  its  curve.  The  English  catheter  should,  as 
a  rule,  be  used  without  the  stylet.  The  object  of  the  latter  is  not  to  aid 
in  the  introduction  of  the  instrument,  but  to  enable  the  surgeon  to 
give  it  a  permanent  curve  by  keeping  it  on  the  stylet  when  not  in  use. 
When  the  catheter  without  the  stylet  is  not  sufficiently  firm,  a  metallic 
instrument  will  commonly  be  safer  and  more  efficient.  If,  however — 
in  a  case  of  enlarged  prostate,  for  instance — it  be  necessary  to  leave  the 
catheter  in  the  bladder,  the  metallic  instrument  is  undesirable,  and  it 
may  then  be  necessary  to  introduce  the  flexible  catheter  with  the  stylet, 
the  latter  being,  of  course,  withdrawn  as  soon  as  the  catheter  is  in 
place. 

The  French  instrument  is  •  introduced  by  simply  pushing  it  gently  in 
the  line  of  the  urethra.  It  is  impossible  to  guide  its  point,  which  will, 
however,  unless  in  cases  of  great  obstruction,  readily  find  its  own  way 
into  the  bladder.    The  French  catheter  is,  unfortunately,  a  perishable 
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form  of  instrument,  and  is  with  difficulty  kept  in  order  in  warm 
climates. 

A  great  difference  of  opinion  prevails  among  surgeons  as  to  which  is 
the  best,  the  flexible  or  the  metallic  instrument ;  it  is  commonly  said  that 
though  a  gum  catheter  may  he  the  safest  in  the  patient's  own  hands,  yet 
that,  for  the  surgeon,  an  undeviating  instrument  is  preferable ;  such  was 
formerly  my  own  opinion,  but  increasing  experience  has  convinced  me 
that  Sir  Henry  Thompson  is  right  in  declaring  that  for  all  ordinary  cases 
the  flexible  catheter  is  quite  as  easy  of  introduction,  and  much  less  dan- 
gerous and  painful  to  the  patient  than  the  metallic.  In  dealing,  how- 
ever, with  some  very  tight  strictures,  a  silver  catheter  may  undoubtedly 
be  preferable  to  any  other,  and  in  this  as  in  most  other  departments  of 
surgery,  the  practitioner  will  do  wisely  not  ])lindly  to  follow  one  exda- 
sive  method,  but  to  vary  his  remedies  according  to  the  exigencies  of  each 
particular  case.  Before  using  any  catheter,  whether  flexible  or  metallic, 
the  surgeon  should  carefully  examine  into  the  condition  of  the  instru- 
ment ;  from  neglect  of  this  precaution  the  end  may  be  broken  off  in  the 
bladder,  and  form  the  nucleus  of  a  calculous  concretion. 

The  Endosoope. — This  consists  of  a  somewhat  conical  metallic  tube, 
straight  for  the  urethra,  and  beaked  like  a  vesical  sound  for  the  bladder, 

Fig.  498. 


Desomieaax*8  endoscope. 

with  an  ej^e-piece,  an  illuminating  apparatus,  and  an  arrangemmt  of 
mirrors,  by  which  a  strong  light  can  be  thrown  upon  whatever  toUdiai 
the  end  of  the  tube.  This  mode  of  exploring  the  urinary  pAsaam 
appears  to  have  been  suggested  by  Avery,  but  was  first  praoticiuly 
introduced  to  the  notice  of  the  profession  by  Desormeauz;  modificatioiii 
of  the  instrument  have  since  been  proposed  by  Cruise,  Warwiok|  Wfl^ 
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I  others^  simpUryini;  the  apparatus,  Rtid  permitting  the  employment  of 
■tmlight  instead  of  arti  Atrial  11  Ln  mi  nation.  Though  changes  of  color  in 
Uie  urethral  inueous  membrane  are  readily  reco2:uizcd  with  the  endoscope, 
It  baa  not  been  found  to  add  much  to  the  information  which  can  be 
acquired  by  careful  exploration  with  the  sonnd  or  catheter,  and  has 
>ved  less  useful  in  practice  than  was  at  first  anticipated* 


Malformations  of  the  Urethra. 

ie  urethra  may  be  partialhj  or  completely  occluded^  or  may  be  par- 
dejlcieni^  an  abnormal  opening  existing   on  its  upper  or  lower 
When  the  opening  is  above,  the  dGforinity  is  called  epupadias^ 
when  below,  hi/pospadias. 

irtial  Ocoluaion^  or  Congenital  Narrowiiig  of  the  Urethra^  occurs 
At  or  near  the  external  meatus ;  the  treatment  consists  in  restoring  the 
calibre  of  the  part  by  an  incision  with  a  probe-pointed  liistoury,  recon- 
limclion  being  prevented  by  the  subsequent  use  of  a  bougie, 

>ixiplete  Occlusion  of  the  Urethra  produces  retention  of  urine 
iieh  usuall}'  proves  fatal  withiti  a  few  hours  of  birth  ;  if  the  condition 
>uhl  be  recognized  during  life,  the  occluding  membrane,  which  is  nsu- 
but  a  few  lines  in  thickness,  should  be  divided  with  a  sharp  bistoury 
punctured  with  a  trocar  and  cannia,  the  opening  beinj^  maintained 
the  occasional  passage  of  a  bougie.     Should  the  point  of  occlusion  be 
far  back  as  to  render  it  impossible  to  reach   it  from  the  meatus,  it 
woukU  I  think,  l)€the  surgeon's  duty  to  open  the  urethra  behind  the  seat 
r obstruction,  if  this  could  be  done  from  the  perineum,  or  to  puncture 
bladder  by  one  of  the  operations  which  have  already  been  described. 

[Epispadias,  or  Deficientnf  in  the  Roof  of  the  Urethra^  may  be  com- 
Bte  or  partial.     Complete  epii^padias  is  seldom  met  with  except  in  con- 
tion  with  exstrophy  of  the  bladder;  the  latter  deformity  having  been 
icdied  in  the  way  already  described,  the  episjmdias  may  be  relieved 
a  plastic  operation,  as  has  been  done  by  J.  Wood  (see  page  871). 
Mrtial  epinpadias  is  hut  a  lesser  degree  of  the  same  deformity,  the 
lormal  opening  extending  from  near  the  pabes  to  the  end  of  the  |)enis; 
^  py  be  treated  in  a  similar  manner,  by  turning  down  a  narrow  flap 
the  hypogastric  region,  and  covering  it  in  with  a  bridge  of  skin 
diseecteil  from  the  scrotum.     This  operation,  which  originated  with  N<5- 

Iton  in  1852,  has  been  since  repeated,  both  by  himself,  by  Follin,  and 
f  /.  Wood,  with  good  results;  it  is  the  oiK?ration  after  which  was 
[>de11ed  Richard's  method  of  treating  exstrophy  of  the  bladder  (sec 
go  870). 
H^ospadlas,  or  Deficiency  in  the  Floor  of  the  Urethra^  is  a  com- 
liarativcly  common  aflcction.  The  abnormal  opening,  which  is  usually 
ipuch  smaller  than  that  of  epispadias,  is  commonl>^  found  at  the  base  of 
fra^uum,  more  rarely  at  the  point  of  junction  of  the  penis  and  scro- 
I  and  occasionally,  it  is  said,  in  tlie  perineum.  Complete  hypospa- 
associated  with  cleft  scrotum,  constitutes  one  form  of  hermaphro- 
,  so  called*  When  the  opening  is  placed  far  back,  the  deformity, 
'  causing  inconvenience  in  micturition,  interferes  with  the  ejacula- 
of  semen,  and  thus  renders  the  patient  practically  sterile ;  under 
circumstances  the  malfoiirnation  (which  is  usually  unimportant) 
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may  call  for  surgical  treatment,  which  consists  in  endeavoring  to  restore 
with  knife  or  trocar  the  natural  passage  from  the  meatus  to  the  urethra 
above  the  hypospadiac  orifice — ^the  latter  being  subsequently  closed  by  a 
plastic  operation  such  as  will  be  described  under  the  head  of  urethral 
fistula. 

Prolapsus  op  the  Urethra. 

This  is  said  by  Guersant  to  be  a  not  unfrequcnt  afl*ection  in  female 
children.  The  prolapsus,  which  results  from  straining  efforts  in  cough- 
ing or  in  defecation,  forms  a  rose-colored  tumor  at  the  urinary  meatus, 
apparently  proceeding  from  the  interior  of  the  canal,  but  having  in 
its  centre  an  opening  which  admits  the  catheter  and  thus  reveals  the 
nature  of  the  affection.  If  unrelieved,  the  prolapsus  leads  to  vulvitis,  and 
gives  rise  to  a  burning  and  smarting  sensation  in  the  act  of  micturition. 
The  treatment  recommended  by  Guersant  is  excision  with  curved  scissors: 
hemorrhage  after  the  operation  is  to  be  checked  by  the  application  of 
the  perchloride  of  iron  or  ice. 

Urethritis. 

Inflammation  of  the  Urethra  may  arise  froni  injury,  from  gastric  or 
intestinal  disorder,  from  exposure  to  cold,  from  the  contact  of  irritating 
injections,  from  an  acid  or  ammoniacal  condition  of  the  urine  (as  in 
cases  of  long-standing  stricture  or  prostatic  enlargement),  from  onanism, 
from  prolonged  or  violent  coitus,  or  from  contact  with  the  menstrual 
fluid  or  with  leucorrha'al  or  gonorrha^al  discharges.  Whatever  its  origin, 
its  course  and  symptoms  are  the  same,  and  it  requires  the  same  treat- 
ment.    This  has  already  been  described  at  page  422. 

Spasm  of  the  Urethra. 

Spasm,  or,  as  it  is  usually  called.  Spasmodic  Stricture  of  the  Urethra^ 
rarely  occurs  except  as  a  complication  in  cases  of  permanent  or  organic 
stricture,  or  in  those  of  inflammation  of  the  urethra.  I  do  not  mean  to 
deny  the  frequent  existence  of  muscular  contraction  in  a  healthy  urethra, 
which  is  indeed  often  felt  closing  around  a  catheter  or  bougie,  the  canal, 
as  it  were,  grasping  the  instrument;  but  it  is  very  seldom,  indeed  (ex- 
cept in  the  cases  mentioned),  that  this  contraction  is  sufHcient  to  mate* 
rially  hinder  the  flow  of  urine,  or  to  impede  the  entrance  of  a  catheter. 

The  chief  causes  of  spasm,  beside  organic  stricture  and  urethral 
inflammation,  one  or  both  of  which  are  present  in  the  large  majority  of 
instances,  are  (I)  the  irritation  caused  by  the  impaction  of  a  calculus, 
b^'  an  acid  or  ammoniacal  conditionof  the  urine,  or  by  certain  substances 
which  are  eliminated  by  the  kidneys,  as  the  oil  of  turpentine,  Spanish 
fly,  and  some  varieties  of  wine  or  other  liquor;  (2)  voluntary  neglect  to 
empty  the  bladder  at  the  right  time ;  (3)  exposure  to  cold ;  (4)  immode- 
rate indulgence  in  coitus ;  (5)  diseases  of  or  operations  on  the  lower 
bowel ;  and  (6)  disorders  of  the  digestive  apparatus  or  of  the  nervous 
system.  To  the  latter  cause  is  to  be  referred  the  urethral  spasm,  some- 
times culminating  in  temporary  retention,  which  occurs  in  the  course  of 
fevers,  or  afler  severe  traumatic  injuries  or  surgical  operations.  Usually 
an  attack  of  spasmodic  retention  is  traceable  to  a  combination  of  causes; 
thus  it  not  unfrequently  happens  that  a  patient  with  slight  organic 
stricture,  or  slight  urethral  or  prostatic  inflammation,  dining  out  or 
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ing  Bome  party  of  pleasure,  and  indulging  more  freely  than  usual  m 
delights  of  the  table,  perhaps  also  iR*tr|ectiiig  to  obey  the  call  of 
ture  at  the  proper  time,  finds  at  length,  when  an  opportunity  lo  empty 
bl&dder  is  presented^  t!iat  the  power  of  micturition  is  gone-  Slight 
tn  ma}*  occur  at  any  part  of  the  canal,  but  the  coiumou  seat  of  the 
tiou  is  at  the  membranous  portion,  from  the  action  of  the  compres* 
ir  nrethne  muscles- 

The  atijmptomA  of  spasm  of  the  urethra  are  the  sudden  occurrence  of 
:at  diminution  in  the  size  of  the  stream,  with  great  pain  and  strain- 
in  the  act  of  urination,  which  is  often  acconipauied  with  a  feeliug 
weiglit  and  fulness  in  the  perineum,  and  with  irritation  of  the  lips 
the  meatus,  showing  that  with  the  spasm  there  exists  a  certain  degree 
urethral  and  prostatic  inflaramatiou. 

Tbe  treaiment  varies  according  as  there  is  or  is  not  complete  reten- 
)ii.     In  the  first  case,  relaxation  of  the  spasm  ma}'  usually  be  induced 
the  admiuistration  of  au  enema  of  laudanum,  and   by  placing  the 
lent  in  a  warm  bath,  a  full  dose  of  castor  oil  being  given  as  soon  as 
bladder  is  relieved.     Another  remedy  which  has  actiuired  a  good 
of  reputation  in  these  cases,  is  the  muriated  tincture  of  iron,  given 
doees  of  ten  or  twenty  minims  every  quarter  of  an  hour.     The  recur- 
of  spasm  must  be  obviated   by  seeking  for  and  removing  the 
I,  and  by  attention  to  the  state  of  the  general  health.     When  there 
great  acidity  of  the  urine,  alkalies  may  be  administered,  such  as  the 
bonate  of  soda,  or  the  liquor  potassa^,  in  com  bin  a  tiou  with  tinc- 
af  hyoscyamus  and  spirit  of  nitrous  ether.     If^  as  is  usually  the 
!^  there  la  some  permaueut  constriction  of  the  urethra,  this  must  l>e 
led  by  the  systematic  use  of  bougies. 
In  a  case  of  complete  retention  of  urine  from  spasm  of  the  urethra,  it 
I  thiukf  Ijctter  to  resort  at  once  to  the  cathcten     Apart  from  the 
lent^a  sutTering,  which   is  extreme,  there  is  positive  risk   in  allowing 
bladder  to  remain  distended  ;  atou}^  of  this  organ,  or  cystitis,  with 
conseqnences,  may  result,  or  rupture  of  the   urethra,  or  even  of 
ladder  itself,  may  follow,  leading  to  urinary  extra viisa tiou,  or  even 
Iktal  peritonitis.     A  rather  small  catheter — No,  5  or  6  (Kugltsh)' — 
mJd  be  employed;  and  a  gura-elaslic  is  commonly  preferable  to  a 
ftallic  instrument,  as  producing  less  pain.     If  catheterization  fail,  tlie 
ient  should  be  put  into  a  hot  bath,  opium  administered,  and  (if  there 
WQch  inflammation)  leeches  ap[)lied  to  the  |>erincum,  when  the  blad- 
will  either  relieve  itself,  or  it  will  be  found  that  the  instrument  can 
readiJy  introduced.   Severer  measures,  such  as  opening  the  urethra  in 
perineum,  or  puncture  of  the  bladder,  can  only  be  required  when  the 
im  is  a  mere  complication  of  tight  organic  stricture,  or  of  decided 
meni  of  the  prostate. 
Brodi«  and  Thompson  have  each  recorded  a  case  in  which  urethral 
ap«am  occurred  periodically,  and  ultimately  disappeared  under  the  uae 
^quioia. 


CONOEfiTIVE  StRICTURB. 


I 

^ftTbia  term  is  ordiJiarily,  but  incorrectly,  applied  to  the  temporary 
^miirrference  with  the  flow  of  urine  which  is  due  to  inflammatory  swell- 
ing of  the  prostate  and  adjacent  parts.     It  is,  in  fact,  a  condition  of 
aitlMiciite  prostatitia,  a  disease  which,  as  already  mentioned,  aeriously 

'  Th€»  nnmbert  given  in  this  chapter  refer  to  the  English  scale,  becauiie,  though 
;  the  bent,  it  is  die  most  fkmiliar  to  the  majority  of  American  surgeons^ 
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impedes  micturition,  and  occasionally  produces  absolute  retention  (p. 
879).  It  is  not  unfrequently  observed  as  a  complication  of  gonor- 
rhoBa,  caused  by  exposure  to  cold,  or  by  imprudence  of  various  kinds. 
(See  p.  424.)  When  occurring  in  cases  of  organic  stricture  or  enlarged 
prostate,  spasm  is  often  superadded.  The  treatment  consists  in  the 
administration  of  laxatives,  with  laudanum  enemata,  and  the  hot  bath. 
Leeches  to  the  perineum  will  often  be  of  service.  If  the  urine  be  unduly 
acid,  alkalies  may  be  given,  and  strict  attention  should  be  paid  to  the 
state  of  the  patient's  general  health.  If  gonorrhoea  be  present,  this 
must  be  treated  in  the  way  described  in  previous  pages,  and  benefit 
will  often  be  derived,  under  these  circumstances,  from  the  occasioDal 
introduction  of  a  bougie.  The  catheter  may  be  required  if  absolute  re- 
tention should  occur. 


Stricture  op  the  Urethra. 

Stricture  of  the  urethra,  or,  as  it  is  often  called,  in  contradistinction 
to  the  temporary  forms  of  obstruction  last  mentioned.  Permanent  or 
Organic  Strivlure^  may  result  from  long-continued  urethritis  (whether 
gonorrhoea!  or  otherwise),  from  diechanical  injury  {Traumatic  Stric- 
ture)^ or  from  the  contraction  which  attends  the  healing  of  chancroidal 
or  other  ujeers.  The  congenital  defect  which  has  been  already  described 
as  Partial  Occlusion  of  the  Urethra^  is  sometimes  not  detected  until 
adult  life,  when  it  may,  for  all  practical  purposes,  be  regarded  as  a  form 
of  organic  stricture. 

Age. —  Traumatic  stricture  may  occur  at  any  age.  I  have  seen  one 
case  in  a  bo}'^  of  11,  who  died  from  urinary  extravasation  following  the 
giving  way  of  the  urethra  behind  the  seat  of  stricture.  This  case,  which 
was  one  of  great  interest,  has  been  fully  reported  by  Dr.  Charles  C.  Lee, 
of  New  York.*  The  other  forms  of  stricture,  of  which  the  gonorrhotal 
is  by  far  the  most  common,  are  rarely,  if  ever,  met  with  before  the  age 
of  puberty ;  and,  as  several  j-ears  usually  elapse  between  the  occurrence 
of  the  gonorrhoea  and  that  of  the  stricture  to  which  it  gives  rise,  the 
latter  is  most  commonly  observed  for  the  first  time  in  men  from  25  to 
40  years  of  age. 

Locality. — The  seat  of  stricture  is,  in  the  large  majority  of  cases 
(over  two-thirds),  at  the  sub-pubic  curvature  of  the  urethra.  This  has 
been  conclusively  established  by  the  laborious  and  careful  investigations 
of  Sir  Henry  Thompson.  The  most  common  position  is  at  the  posterior 
or  bulbous  part  of  the  spongy  portion  of  the  canal  (Fig.  499),  the  liir 
bility  of  the  urethra  to  constriction  diminishing  as  it  is  traced  badL- 
wards.  The  next  most  frequent  scat  of  stricture  is  at,  or  within  two  and 
a  half  inches  of,  the  meatus,  and  after  this  comes  the  central  part  of  the 
spongy  portion.  Stricture  in  the  posterior  part  of  the  membranoos  pfxt- 
tion  is  very  rare,  while  in  the  prostatic  portion  it  probably  neyer  occurs, 
though  the  contrary  has  been  maintained  by  very  eminent  authorities. 


Number. — Usuall}- — in  more  than  three-fourths  of  all 
is  but  one  stricture,  but  occasionally  two  or  three  distinct  constriotkHtf 
are  found  in  the  same  urethra,  and  cases  are  described  in  which  then 

1  American  Joum.  of  Med.  Sciences,  July,  1862,  p.  106. 
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if«  8ftid  to  bftve  been  still  larger  numbers.     Wlien  several  strictures 
coexist,  one  is  altnost  invariably  found  at  tlie  sub-pubic  curve. 


Fig.  in. 


Fig,  600. 


m 


I  ot  cir«l]ir»*  •bowing  v«r7  nArrow  ftrio^ 


8trieiar«t  oi&r  ih*  orlSet  of  the  iir«thr«. 


Bforbld  Anatomy. ^ — The  tissue  chieflj  afTetted  is  the  submucous 
5lar  tissue,  which,  as  the  result  of  tbe  inflammjitory  process,  becomes 
lie  aeat  of  lyraph-formation,  partial  organization  following,  and  gluing 
Dgether  tbe  mucous  and  submucous  tissues,  and  often  involving  tbe  sub- 
^  of  tbe  corpus  6i>ongiosum-  The  contraction  which  ensues  diniin- 
blies  Ibe  calibre  of  tbe  canal,  often  throwing  the  lining  membrane  of 
lie  urethra  into  folds  or  ridges,  and  at  the  same  time  lessens  tbe  natural 
sticity  of  tbe  part,  and,  of  course  seriously  im|>edes  the  exercise  of 
la  f(]n<'tion9.  Another  form  of  stricture  is  described  by  some  writers, 
CODsiating  in  the  deposit  of  a  pseudo-membranous  substance  on  the 
mcooa  membrane  Itself.  Such  a  condition,  if  it  exist  at  all,  must  be 
aely  rare. 

d&Bsification. — Strictures  are  variously  classified,  according  to— 1, 
eir  anatomical  character;  2,  the  degree  of  contraction  which  they 
iuae;  and,  3,  tbe  symptoms  which  they  present 
L  Vta»itiji cation  according  to  Anatomirai  Character* — (L)  A  linear^ 
itr^  pack-ihrrad<i  or  valvular  stricture  is  one  in  wliich  the  obstruction 
produced  by  a  thin  fold  of  mucous  membrane  perforated  in  the  centre, 
farming  a  crescent  ic  sept  am  at  one  side  only  of  the  canal,  or  passing 
y%%  from  one  side  to  the  other  in  the  form  of  an  isolated  band  or 
sda.  These  banda  or  fr«^na  are,  according  to  Ericbsen,  probably 
artificialty,  by  tbe  perforation  of  a  creacentic  mucous  fold  with 
^  oint  of  a  catheter. 

L)  An  annular  stricture  resembles  the  variety  last  described,  except 
57 
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in  the  circumstance  that  the  canal  is  obstructed  for  a  greater  extent,  the 
appearance  being  that  which  would  be  produced  by  tying  a  string  or 
tape  around  the  urethra. 

(3.)  Indurated  annular  stricture  is  the  name  given  by  Thompson  to 
that  form  of  constriction  in  which  the  tissues  around  the  canal  are  indu- 
rated to  the  depth  of  from  half  a  line  to  a  line.  The  contraction  is 
usually  greatest  at  the  central  portion  of  the  stricture,  giving  the  part 
an  hour-glass  appearance.  The  induration  is  commonly  most  dense  at 
the  floor  of  the  urethra. 

(4.)  Irregular  or  tortuous  strictures  embrace  all  the  more  complicated 
forms  of  the  disease. 

2.  Classijication  according  to  Degree  of  Contraction. — A  very  im- 
portant classiflcation  of  strictures,  as  regards  their  treatment,  is  into 
permeable  and  impermeable.  In  one  sense  of  the  word,  every  stricture 
is  permeable ;  that  is  to  say,  no  stricture  is  so  tight  but  that  a  drop  or 
two  of  urine  will  occasionally  find  its  way  through;'  but  that  every 
stricture  which  allows  the  passage  of  urine  is,  as  has  been  asserted, 
necessarily  permeable  to  a  catheter  or  bougie,  if  used  with  sufficient 
skill  and  patience,  I  cannot  admit.  Doubtless  one  surgeon  will  succeed 
where  another  fails,  but  from  all  that  I  have  seen,  either  in  my  own 
practice  or  in  that  of  others,  I  am  prepared  to  fully  indorse  the  state- 
ment of  Prof.  Bumstead,  that  no  surgeon  of  any  considerable  experience 
can  honestly  maintain  that  he  has  never  seen  an  ^'  impassable  stricture." 
Liston  and  Syme,  who  were  the  great  advocates  of  the  doctrine  that  no 
stricture  was  impermeable,  were  both  foiled  in  their  later  j'ears  in  the 
attempt  to  pass  an  instrument,  and  even  Sir  Henry  Thompson,  who,  in 
his  clinical  lectures,  published  in  1868,  declared  of  the  ^^  operation  for 
impermeable  stricture''  (perineal  section),  that  he  had  never  bad  occa- 
sion to  perform  it,  and  doubted  if  the  necessity  for  it  ever  existed — in 
his  more  carefully  written  essay,  in  the  second  edition  of  Holmes's 
System  of  Surgery,  acknowledges  that  the  ^^  general  rule"  of  permea- 
bility admits  of  a  *^  very  few  exceptions,"  and  confesses  that  he  has  tvfice 
had  occasion  to  perform  the  operation  in  question. 

3.  Classijication  according  to  Symptoms. — Strictures  are  further  clas- 
sified, according  to  their  symptoms,  into  the  simple  stricture^  the  trrt- 
table  stricture^  and  the  contractile  or  recurrent  stricture.  The  signifi- 
cance of  these  terms  will  appear  in  the  sequel. 

Symptoms  of  Strioture. — One  of  the  earliest  symptoms  of  stric- 
ture, in  many  cases,  is  the  presence  of  a  slight  gleety  discharge ;  there 
is,  besides,  pain  in  micturition,  referred  to  the  part  of  the  urethra  behind 
the  stricture,  and  the  calls  to  empty  the  bladder  recur  with  increased 
frequency.  The  stream  is  diminished  in  size,  and  often  altered  in  form, 
being  curiously  forked  or  divided.  As  a  consequence  of  the  dmall  size 
of  the  stream,  a  longer  time  is  required  to  empty  the  bladder,  and  the 
involuntary  straining  which  attends  the  act  often  leads  to  great  irrita- 
tion of  the  rectum,  with  perhaps  piles  or  prolapsus,  and,  in  extreme 
cases,  a  discharge  of  the  rectal  contents  whenever  urination  is  attempted. 
Retention  of  urine  may  occur  at  any  moment,  from  spasm  or  cougee- 
tion,  or  from  thje  occlusion  of  the  narrow  passage  by  a  pellet  of  mucus 
or  a  calculous  concretion,  but  more  usually  the  stream  graihmllj^  les- 
sens until  the  urine  escapes  in  drops,  the  bladder  slowly  becoming  die- 

'  Obliteration  of  the  urethra  may  result  from  severe  kcerallon  of  the  part,  the 
urine  all  flowing  through  a  fistulous  opening  in  the  perineum  j  hul  audi  a  condatlaa 
is  not,  properly  speaking,  a  stricture. 


URETHRAL    FEVER. 


899 


iided«  onlil  the  eontlitioti  described  as  retention  with  omrfhw  is  estab- 
ibed.  Tbe  retained  urine  undergoes  decomposition,  becoming  am* 
miaeal,  and  producing  cystitis,  witli  deposit  of  phosphatic  matter. 
eniAturia  is  an  occasional  s^'mptom  of  stricture,  tbe  blood  l^eiog 
poally  of  urethral,  but  sometimes  of  vesical  origin.  Ulceration  of  the 
ider,  or  of  the  urethra  behind  tbe  point  of  stricture,  not  unfrequently 
place^  and,  under  these  circumstances,  rupture  of  the  part  may 
lit  from  the  straining  efforts  of  the  patient,  leading  to  peritonitis  or 
nary  extravasation.  In  other  cases  ttie  ureters  and  pelves  of  the 
Ineys  become  dilated,  and  chronic  renal  disease  supervenes*  Ab* 
ss  often  occur  in  the  perineum,  and  more  rarely  in  connection  with 
be  anterior  portioDS  of  the  urethra,  leading  to  the  formation  of  urinary 
tube. 

There  is,  usually,  not  much  constitulional  disturbance  in  the  early 
I  of  stricture ;  cases  are,  however,  oceasiooally  met  with,  in  which 
ive  nervous  symptoms,  with   general  depression,  follow  upon   very 
ivial  causes — such  as  the  passage  of  a  catheter,  slight  exposure  to 
»ld,  etc.      These  symptoms,  which  arc  grouped   together  under  the 
ae  of  urethral  fet^er^  are  chiefl}',  but  not  exclusively,  met  with  in 
of  irritable  atricture^  so  called,  in  which  catheterization  produces 
it  and  jwrsisting  pain.     In  the  advanced  stages  of  stricture,  the  con- 
liitlion  always  suffers,  the  digestion  being  impaired,  and  the  patient 
atBg  emaciated  and  feeble.  When  tbe  kidneys  are  seriously  affected, 
llsioDS  or  coma  may  ensue. 

Urethral  Fever  is  a  not  infrequent  sequel  of  operations  on  the 
i^thra,  and  may  even  occur  after  the  simple  introduction  of  a  catheter. 
Fltia  affection  is  said  by  Thompson  to  be  most  common  among  the  in- 
bitmnts  of  warm  climates.     It  is  characterized  by  the  occurrence  of 
(occasionally  attended  by  syneope),  witli  headache  and  vomiting, 
lllowed  by  febrile  reaction.     The  symptoms,  which  sometimes  return 
sriodicany,  like  the  paroxysms  of  intermittent  fever,  may  immediately 
Mow  the  introduction  of  the  catheter,  but  are  usually  delayed  until 
DT  the  first  subsequent  act  of  micturition,  and  thus  appear  to  be  due 
to  the  contact  of  urine  with  the  tender,  and  perhaps  abraded,  surface  of 
tie  urethra,     Tlie  affection  rarely  causes  death,  though  it  may  do  so, 
tieuiarly  in  eases  complicated  by  the  existence  of  renal  disease,  pos- 
f^  as  suggested  by  Thompson,  from  the  sudden  arrest  of  tbe  func- 
f  of  the  kidney.     Urethral  fever  is  occasionally  followed  by  inflam- 
Ion  and  suppuration  of  the  joints,  or  of  tbe  muscular  or  areolar 
,  and,  indeed,  is  in  many  respects  analogous  to  (jonorrhfral  rheu- 
tm.     It  is,  i  believe,  like  that  affection*  a   mild  form  of  pystmiam 
I  page  42'i,)     It  is  maintained  hy  Sedillot,  Beltz,  and  other  writers, 
nt  the  occurrence  of  urethral  fever  is  due  to  the  absorption  of  urine^ 
It  this  is  at  least  not  proved,  while  the  fact  that  (1)  the  affection  may, 
k1  does  occnr  in  cases  in  which  there  is  not  the  slightest  reason  to 
eliere  that  any  laceration  of  the  urethra  exists,  and  that  (2),  on  the 
tbcr  hand,  it  does  not  occur  in  cases  of  urinary  extravasation  or  infil- 
'imtioD  (as  after  lithotomy),  would  seem  to  justify  a  contrary  opinion* 
The  treatment  of  urethra)  fever  consists  in  the  administration  of  nutrit- 
ious  food  and  stimulants,  with  tonics,  especially  quinia,  and  opium. 
^lie  patient  should  be  kept  in  bed,  and  great  caution  should  be  exer- 
"  la  the  employment  of  instruments.    As  a  prophylactic,  in  patients 
llsposed  to  attacks  of  urethral  or  (as  Holt  calls  it)  stricture  fever, 
luinia  and  opium  may  be  given  at  regular  intervals  after  each  intro* 
Inrtion  of  the  catheter. 
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Diagnosis  of  Strioture. — This  is  made  by  exploration  with  a  soand 
or  catheter,  and  may  be  aided  in  some  cases  by  the  use  of  the  endo- 
scope. When  the  existence  of  stricture  is  suspected,  the  surgeon  should 
introduce  a  medium-sized  catheter — No.  7  or  8  of  the  English  scale — 
and  if,  on  several  trials,  the  instrument  is  invariably  arrested  at  the 
same  point  in  the  membranous  or  spongy  portion  of  the  urethra,  the 
fact  that  there  is  a  stricture  may  be  considered  as  established.  It  is 
important,  in  this  exploration,  to  use  a  catheter  of  suflScient  size,  for  a 
small  one  ma}'  lead  to  error  on  the  one  hand,  by  catching  in  a  lacuna, 
or,  on  the  other,  by  passing  readily  through  the  stricture,  if  this  be  not 
very  tight.  To  ascertain  the  degree  of  contraction  which  exists,  the 
surgeon  may  desire  the  patient  to  make  water,  when  the  size  of  the 
stream  will  afford  some  information  upon  this  point.  It  often  happens, 
bowcver,  that  the  patient  is  unable,  from  a  nervous  feeling,  to  urinate 
when  asked  to  do  so,  and  the  surgeon  must  then  try  in  succession 
smaller  and  smaller  catheters,  until  one  is  found  which  enters  the  con- 
stricted part  of  the  urethra.  In  seeking  for  the  mouth  of  the  stricture, 
it  is  well  to  have  some  regular  course  of  proceeding ;  the  catheter  is  not 
to  be  thrust  blindly  in  various  directions,  but  should  be  first  carried 
along  the  roof  of  the  urethra,  and  in  the  median  line,  then  to  either  side, 
and  finally  along  the  floor  of  the  canal.  By  means  of  the  bougie  a  boule, 
the  surgeon  can  ascertain,  not  only  the  position  and  tightness  of  the 
stricture,  but  its  extent  as  well.  Formerly  wax  bougies  were  employed, 
with  the  notion  that,  by  pressing  the  instrument  against  the  stricture, 
a  mould  might  be  obtained  that  would  show  its  form  and  direction;  hot 
this  mode  of  exploration  has  not  proved  very  satisfactory,  and  is  rarely 
employed  at  the  present  day. 

Treatment  of  Stricture. 

The  Constitutional  Treatment  of  stricture  should  never  be  neglected. 
The  diet  should  be  regulated,  and  the  digestive  functions  brought  into 
a  good  condition.  Cystitis,  if  present,  should  be  treated  in  the  way 
already  described,  and  the  general  health  maintained  by  the  administra- 
tion of  tonics,  and  by  attention  to  the  hygienic  state  of  the  patient 
Rest  in  bed  for  a  few  days  is  often  a  valuable  preliminary  to  instrumental 
treatment,  by  relieving  the  congestion  of  the  parts,  and  diminishing  the 
tendenc)'  to  spasm.  The  Local  Treatment  embraces  the  application  of 
various  methods,  which  may  be  classified  under  the  five  heads  of  dilata- 
tion, rupture,  the  use  of  caustics,  and  internal  and  external  incision. 
The  use  of  cauntics  in  the  treatment  of  stricture  is  rarely  resorted  to  at 
the  present  da^',  having  been  properly  superseded  by  other  and  safer 
methods.  The  articles  which  have  been  chiefly  employed  are  the  nitrate 
of  silver  and  the  potassa  fusa,  the  cauterizing  agent  being  applied  by 
means  of  an  instrument  resembling  a  catheter  with  a  cup-like  depression 
at  its  beak,  or  being  simply  fixed  on  the  end  of  a  wax  bougie. 

I  shall  consider  the  treatment  of  stricture  under  the  heads  of  per- 
meable stricture^  impermeable  stricture^  and  stricture  complicated  vUh 
retention  of  urine, 

I.  Treatment  of  Permeable  Stricture. 

This  may  be  conducted  by  means  of~l,  gradual  dilatation;  S, con- 
tinuous dilatation  ;  3,  rapid  dilatation,  or  rupture ;  4,  internal  urethro- 
tomy ;  and  5,  external  ^anam^  uretlirotomy  with  a  guide  (Syme*8  opera- 
tion). J^^^bu 
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1^       I.  Gradual  Dilatation  is  by  far  the  be^t  moile  of  treatment  in  any 
'  hMlance  in  whicb  it  is  applicable,  and  should  he  given  a  fair  triul  ia 
every  ca^e  of  [>ermeable  Btricture*     An  instrument  (uauall}'  a  flexible 
IHie)  cif  eullictent  size  to  enter  and  be  fairly  grasped  by  the  stricture, 
should  be  employed,  without  using  such  force  as  to  cause  pain  or  lead  to 
liemorrhage ;  such  au  instrument  having  been  carried  through  the  stric- 
ture and  passeil'  into  the  bladder,  may  be  allowed  to  remain  for  a  few 
minutea — not  more  than   five — when   it   should   be   gently  withdrawn, 
Aft«r  a  few  days,  it  may  be  passed  again  and  followed  by  a  larger  instru- 
tnent^  this  process  being  continued  until  the  urethra  has,  in  the  course  of 
m  fortnight  or  so,  t»een  dilated  suffiLnently  to  receive  a  No.  11  or  12 
eatUeter,  which  will  be  found,  in  ordinary  cases,  as  largo  as  the  canal 
cmn  accommodate.     The  dilatation  must  be  subsequent!}'  maintained  by 
the  introduction  of  the  catheter  at  gradually  lengthening  intervals*    The 
mode  in  which  gradual  dilatation  effects  the  cure  of  a  stricture,  is  pro- 
biibty  by  inducing  absorption  of  the  imperfectly  organized  lymph  which 
infiltrates  the  submucous  tissue.     This  plan  of  treatment  will  be  found 
satisfactory  in  the  majority  of  cases  of  gonorrhceai  stricture.     The  great 
requisites  for  success  are  gentle  manipulation  and  patience:  no  violence 
la  to  be  used,  lest  a  false  pas.sage  be  made ;  but  the  instrument  is  to  be 
g<»ntly  cuijajjed  in  the  mouth  of  the  stricture,  and  held  there  with  the 
aliglile^t  (ireasure  for  a  few  minutes,  when  it  will  ordinarily  slip  through ; 
t,  it  fehouid  be  withdrawn,  and  a  smaller  one  fiubstitutcd.     The  dila- 
must  also  be  very  gradual;  if  a  number  five  has  been  passed  at 
bit,  it  will  be  quite  siitficietii  to  get  in  a  number  six  at  the  next,  and 
[vantage  can  be  derived  from  attempting  to  progress  more  rapfdly^; 
»r^  liy  so  doing,  an  attack  of  urethral  fever  may  not  improbably  be 
iduced,  which,  beside  eudangeriug  the  patient ^s  life,  necessitates  an 
intent  for  the  time  of  all  treatment  for  the  relief  of  the  stricture. 

Falte  Patsmgen  result  from  the  employment  of  too  much  force,  par- 
euiarly  In  the  use  (»f  small  metallic  instruments;  the  usual  situation  of 

paaaage^  is  at  the  lower  part  of  the  urethra, 
Bd  to  one  or  other  side.     At  the  moment  of  the 
Istrament's  deviating  from   the  pro|jer  channel, 
( |>atient  feels  a  sharp  pain,  and  is  usually  con- 
jooa  of  something  having  given  way;  the  sur- 
al the  same  time  perceives  that  the  instru- 
it  has  slipped  from  the  urethra,  by  the  grating 
fttion  which  is  produced  ;  and  upon  placing 
_       finger  in  the  rectum,  probably  feels  the  instru- 
toent  in  close  proximity  to  the  intestinal  wall;  if 
a  catheter  has  been  used,  blood  is  pumped  through 
it  at  every  motion,  auci,  whatever  instrument  has 
been  employed,  rather  profuse  liemorrhage  may 
follow  its  withdrawal.     Should  the  surgeon  be  so 
^ttofortunate  as  to  make  a  false  passage,  he  should, 
^■f  possible,  introduce  a  catheter  into  the  bladder, 
^MT  keeping  Its  point  closely  to  the  roof  of  the 
Hhntbra,  leaving  it  in  place  for  a  few  days,  until 
Uie  laceration  has  had  time  to  heal.    Even  if  this 
cannot  be  done,  there  Is,  however,  not  much  risk  of 
tiriaajy  extravasation  occurring*  duublk*ss  on  ac- 

I60UDI  of  the  false  passage  running  in  the  oppo- 
prite  direction  to  that  of  the  outflowing  stream* 
Did  false  passages  often   give  a  great   deal  of 
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trouble  in  the  treatment  of  strictures  by  dilatation,  the  catheter  tending 
constantly  to  slip  into  the  wrong  channel.  This  may  be  obviated  by 
using  a  well-curved  instrument,  and  by  keeping  its  point  away  from  the 
orifice  of  the  false  passage,  the  position  of  which  is  soon  ascertained ; 
assistance  may  be  also  derived  by  tilting  up  the  beak  of  the  instrument 
by  pressure  with  the  finger  introduced  into  the  rectum. 

2.  Ck>ntinuous  Dilatation. — This  requires  the  confinement  of  the 
patient  to  bed ;  it  is  effected  by  introducing  a  catheter,  which  is  then 
secured  in  the  bladder,  and  replaced  in  the  course  of  a  couple  of  da^'s 
by  a  larger  one,  and  so  on  until  suflScient  dilatation  has  been  accom- 
plished. This  is  an  eflScient  mode  of  treatment  for  cases  in  which 
catheterization  gives  great  pain  (irritable  strictures)^  or  in  which  the 
stricture  manifests  a  tendency  to  recontract  after  ordinary  dilatation 
(contractile  or  recurrent  strictures).  It  may  also  be  properly  employed 
when,  from  the  existence  of  false  passages  or  other  circumstances, 
special  difficulty  has  been  experienced  in  the  first  introduction  of  the 
instrument.  In  the  employment  of  continuous  dilatation  flexible  cathe- 
ters are  invariably  to  be  preferred. 

8.  Rapid  Dilatation  or  Rupture. — The  methods  which  are  in- 
cluded under  these  heads  may  be  properly  classed  together,  as  the  diffe^ 
ence  in  their  modes  of  action  is  one  of  degree  rather  than  of  kind.  De- 
sault,  Buchanan,  Hutton,  Maisonneuve,  and  Wakley,  endeavored  to 
efiect  rapid  dilatation  of  urethral  strictures  by  introducing  first  a  narrow 
sound  or  catheter  as  a  guide,  and  then  sliding  over  it  tubes  of  gradually 
increasing  sizes.  Wakley 's  instrument,  which  is  probably  the  best  of 
this  kind,  consists  of  a  small  silver  catheter  which  is  first  introduced 
into  the  bladder,  a  steel  rod  being  then  screwed  into  its  outer  extremity, 
so  as  to  form  an  unerring  guide  over  which  the  dilating  tubes  of  gum- 
elastic  or  silver  are  subsequently  passed.  Fluid  pressure  was  employed 
by  Arnott,  and  the  expanding  properties  of  the  laminaria  digitata  have 
been  recently  utilized  by  Reeves  and  others;  but,  upon*the  whole,  the  best 
means  of  effecting  rapid  dilatation  is  by  using  instruments  consisting  of 
two  or  more  blades,  which  can  be  made  to  diverge  when  in  the  urethra 
by  a  screw  arrangement  in  the  handle,  or  by  introducing  between  them 
plungers,  which  act  on  the  principle  of  the  wedge.  Luxmoor  (in  1812), 
Civiale,  Leroy  d'fitiolles,  Perreve,  Lyon,  Pancoast,  Thebaud,  Yoillemier, 
and  others,  have  devised  ingenious  instruments  for  carrying  out  this 
object,  but  I  shall  onlj'^  describe  those  which  arc  chiefly  advocated  at  the 
present  day,  viz..  Sir  H.  Thompson's  instrument  for  ^^  ooer^istending^" 
and  Mr.  Holt's  for  "  splitting''^  strictures. 

Thompson's  instrument  consists  of  two  blades,  which  are  joined  at 
either  end,  and  which  can  be  separated  at  an  intermediate  point  by  torn- 


Tbomptoo*B  atrietare  expander. 


ing  a  screw  in  the  handle ;  an  index  serves  to  show  the  extent  to  wUeh 
expansion  has  been  carried,  the  figures  corresponding  to  the  nnmbenof 
the  English  catheter  scale.    The  distending  force  is  to  be  applied  mthtr 
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slowly,  80  as  to  overstretch  rather  than  rapture  the  morbid  tissues,  and 
when  the  instrument  is  withdrawn,  a  full-sized  gum  catheter  is  passed, 
and  allowed  to  remain  twenty-four  hours.  Dilatation  is  subsequently 
maintained  by  the  occasional  introduction  of  a  large  sound. 

Holt's  instrument  (a  raodiflcation  of  Perr^ve's),  in  its  present  im- 
proved form,  consists  of  two  blades  joined  at  their  lower  extremity,  and 

Fig.  608. 
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fixed  in  a  handle  containing  a  screw  which  can  be  set  so  as  to  limit  the 
amount  of  expansion.  A  guiding  rod  (made  hollow  so  as  to  serve  for 
a  catheter,  and  furnished  with  a  stylet  to  keep  it  free  from  clots)  passes 
between  the  blades,  and  when  the  instrument  is  introduced,  a  dilating 
tube,  or  plunger,  of  the  required  size,  is  slipped  over  the  guide  and 
quickly  thrust  down  in  such  a  way  as  to  split  or  rupture  the  stricture; 
the  plunger  is  next  rotated  upon  the  guiding  rod,  to  insure  separation  of 
the  split,  when  the  whole  instrument  is  removed,  and  the  water  drawn 
off  with  a  full-sized  catheter;  no  instrument  is  left  in  the  bladder  in  ordi- 
nary cases,  but  a  catheter  is  passed  every  other  day  for  a  week,  and  after- 
wards at  longer  intervals.  The  patient  should  go  to  bed  after  the  opera- 
tion, and  take  two  grains  of  quinia  with  ten  minims  of  laudanum,  every 
four  hours  until  six  doses  have  been  taken.  Mr.  Holt  believes  that  by 
this  instrument  the  submucous  tissue  is  split,  but  the  mucous  membrane 
of  the  urethra  itself  uninjured  ;  but  that  such  is  not  always  the  case,  is 
shown  by  the  fact  that  the  operation  is  occasionallj'  followed  by  rather 
tree  bleeding.  My  own  experience  with  Holt's  method  is  as  yet  limited, 
but,  so  far  as  it  goes,  is  favorable.  I  regard  it  as  an  excellent  mode  of 
treatment  in  cases  of  dense  cartilaginous  stricture  of  the  sub-pubic 
region,  as  well  as  in  those  of  the  irritable  and  contractile  varieties.  It 
is,  however,  not  free  from  risk,  urethral  fever  and  death  having  occasion- 
ally followed  its  employment. 

Until  recently,  the  application  of  either  of  these  methods  was  neces- 
sarily delayed  until  the  stricture  had  been  dilated  sufSciently  to  admit 
the  instrument,  which  could  not  be  made  of  a  smaller  size  than  a  No.  3 
or  4  English  catheter;  but  it  is  now  possible,  by  resorting  to  the  inge- 
nious contrivances  suggested  by  Prof.  Van  Buren,  of  New  York,  and  by 
Gharriere,  of  Paris,  to  employ  the  over-distension  or  rupture  treatment 
at  once,  for  any  stricture  which  is  permeable  to  the  smallest  filiform 
bougie.  Van  Buren 's  method  consists  in  obliquely  perforating  the  ex- 
tremity of  the  instrument  which  is  to  be  used,  so  as  to  make  an  ^eye" 
by  which  it  can  be  threaded  over  a  delicate  whalebone  bougie,  pre- 
viously introduced ;  while  in  the  French  plan,  which  has  been  extensively 
employed  by  Bumstead,  the  surgeon  makes  use  of  an  ordinary  filiform 
gnm  bougie  provided  with  a  metallic  cap,  which  can  be  screwed  on  to  the 
extremity  of  whati^ver  Itistniment  m  tu  btj  employed;  the  bougie  being 
introduced^  the  instrument  is  attached  to  its  end,  and  is  thus  readily 
guided  through  the  stricture,  the  bougie  itself  passing  on  and  becoming 
coiled  ap  in  the  bladder. 

4.  Internal  Urethrotap*         This  mode  of  treatment,  which 
employed  by  Allies  and  Ip  -^  the  last  century,  and  by  Jol 
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Charles  Bell,  in  the  early  part  of  this  century,  is  particularly  applicable 
to  strictures  in  the  anterior  part  of  the  urethra,  but  may  also  be  used 
for  those  situated  in  the  sub-pubic  region — though  for  such, the  treatment 
by  rupture  is,  I  think,  preferable.  For  strictures  at  or  near  the  external 
meatus,  a  probe-pointed  bistoury  guided  by  a  small,  straight  stafl;  or 
grooved  director,  will  answer  every  purpose,  but  for  strictures  in  other 
localities  more  complicated  instruments  are  required.  These,  which  are 
called  urethrotomes^  whatever  their  exact  form  (and  a  great  many  bare 

FHg.504. 


CiTljtle*a  urethrotome. 

been  invented  by  different  surgeons),  consist  essentially  in  a  sound  or 
catheter  carrying  a  concealed  blade,  which  can  be  made  to  project  by 
means  of  a  spring  in  the  handle,  and  which  is  desigtied  to  cut  from 
be/ore  backtvards^  from  behind  forwards^  or  in  both  directions. 

Urethrotomy  from  Behind  Forwards^  with  such  an  instrument  &s 
Civiale's  (Fig.  504),  is,  upon  the  whole,  the  safest  method,  but  requires 
previous  dilatation  of  the  stricture,  up  to  the  calibre  of  a  No.  3  or  4 
catheter :  it  is  particularly  applicable  to  strictures  in  the  penile  portion 
of  the  urethra. 

Urethrotomy  from  Before  Backwards  can  only  be  safely  performed  by 
first  introducing  a  guide  through  the  stricture.  Of  the  large  number  of 
urethrotomes  of  this  kind  now  before  the  profession,  those  of  Maison- 
neuve.  Wood,  Thompson,  and  Tr^at  are  probably  the  best.  These 
instruments  vary  in  their  details,  but  all  act  by  first  securing  the  intro- 
duction of  a  small  staff  or  catheter,  grooved  on  the  convex  surface,  as  t 
guide,  upon  whicii  is  subsequently  passed  the  blade  which  divides  the 
stricture.  Wood's  instrument  combines  cutting  with  dilatation,  while 
Tr^lat's  has  the  advantage  of  enabling  the  surgeon,  if  he  thinks  proper, 
to  enlarge  the  incision  as  the  urethrotome  is  withdrawn. 

Whatever  method  be  employed,  the  incision  should  invariably  be  made 
on  the  lower  and  not  the  upper  side  of  the  stricture ;  a  flexible  catheter 
should  be  kept  in  the  bladder  for  twenty-four  hours,  and  dilatation  sub- 
sequently maintained  by  the  occasional  passage  of  a  sound.  Internal 
urethrotomy^  may  be  performed  in  the  same  classes  of  cases  as  Holt's 
operation ;  but  the  latter  is,  I  think,  to  be  preferred  for  strictures  behind 
the  scrotum,  the  former  being  reserved  for  those  situated  anteriorly. 

5.  'External  Perineal  Urethrotomy  -with  a  Guide,  or  the  Ope- 
ration by  External  Division  or  External  Incision  (Syme^s  Method)^  is 
very  commonly  confused*  with  the  old  operation  of  perineal  section^ 
which  is,  however,  only  applicable  to  cases  of  impermeable  strictarBi 

1  A  good  deal  of  this  confusion  is,  I  think,  owing  to  the  fact  that  Prof.  ByiM 
reported  as  examples  of  his  own  operation,  several  cases,  in  which,  having  ftOsd 
to  introduce  his  staff,  he  cut  into  the  perineum,  guiding  the  sabMqaent  comas  of 
the  instrument  by  placing  liis  finger  in  the  wound.  By  so  doing  he  really  ouiifWlid 
the  operations  into  old-fashioned  perineal  sections,  the  only  difference  belBg  ttal  lA 
cut  down  upon  a  small  staff  instead  of  a  large  one,  and  then  slipped  tlui  mmm  OWl 
staff  through  the  stricttu-e,  instead  of  substituting  a  grooved  diractor. 


syme's  operation. 
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whereas,  a  prerequisite  for  this  metliod  (wbich  was  introdiicetl  hy  Prof, 
Sjrine  in  1844),*  is  that  a  statf  slmll  Itc  passed  throiiprh  the  stricture  into 
the  b^^flUer.     Sj/me^ts  staff  varies  iu  size  from  tUat  of  a 
No.  1,  to  tbat  of  No.  6  catheter,  arid  is  grooved  at  the  Fig.  505. 

lower  third  on  its  convex  surface ;  at  the  point  where 
the  grooved  portion  joins  the  rest  of  the  shaft,  there  is 
m  distinct  sbouhler,  which  is  made  to  rest  against  the 
face  of  the  stricture,  and  thus  guide  the  surgeon  in 
Ills  incisions.  The  operation  is  thus  performed;  the 
patient,  Ijeing  etherized,  is  secured  in  the  lithotomy 
position,  and  the  stafiT  introduced  (in  the  case  of  a  very 
tight  stricture,  by  either  of  the  nictliods  described  at 
page  903);*  the  surgeon  then  makes  an  incision  about 
mn  inch  and  a  half  in  length,  exactly  in  the  median  line 
of  the  jierineum,  and  feeling  for  the  staff,  introduces 
the  knife,  with  its  back  towards  the  rectum,  into  the 
tiretbra  hehind  the  stricture,  which  is  then  divided  by 
Ctttttng  in  the  groove  of  the  instrujnent  from  behind 
forwanls*  A  broad  grooved  director  is  then  slipped 
Into  the  bladder,  and  upon  this  as  a  guide,  a  No.  t  or  B*»e»»it«rr,ft>r«jt- 
8  C4itheter  introduced  and  secured  in  the  usual  way;  t«rD4iidtrf>ioDoriir»- 
the  instrument  is  retained  for  a  couple  of  days,  after  Uif*i  ■truiore. 
which  a  sound  must  be  occasionally  passed  to  prevent 
recuntractiou  ;  the  perineal  wound  usually  heals  without  dificulty.  Syme 
subsequently  gave  up  the  introdurtion  of  a  catheter  through  the  urethra, 
substituting  a  short  perineal  tube,  so  as  to  afford  a  free  outlet  for  the 
contents  of  the  bladder,  while  Van  Kuren,  Oouley,  and  other  American 
^mrgcons,  have  gone  still  further  and  dispensed  with  the  catheter  alto- 
^pther*  The  results  of  this  operation  are,  on  the  whole,  very  salisfac- 
^■rj ;  219  ca^es,  collected  by  Thompson,  show  a  mortality  of  less  than 
Hlper  cent.,  which  is  a  small  deatli-rate  in  view  of  the  nature  of  the  cases 
^6  which  it  is  ordinarily  performed. 

The  operation  by  external  division  is  particularly  indicated  incases  of 
dense  and  cartilaginous  stricture  (particularly  when  of  traumatic  origin), 
•Acl  of  irritable  or  contractile  stricture,  when  complicated  by  the  ej-iM' 
enrc  of  perineal  fialulat.  In  cases,  however,  in  which  there  is  no  fistula, 
Holt's  ojieration  is,  I  think,  usually  preferable. 

^  Byrne's  method  was  also  recommended  by  its  distinguished  author  for 
^ps  treatment  of  strictures  in  the  anterior  part  of  the  urethra,  but  for 
^KbIi  eases  iotemal  urethrotomy  seems  to  me  a  better  method, 

^b  A  limilar  procedure  had  been  previously  resorted  to^  and  wa»  de«cnhed  by 
Vvaaolt  as  one  variety  of  the  '■^ b*iutonniere^^'*  but  to  Syme  is  due  the  credit  of 
making  tbe  operation  j^enerally  kaownf  and  of  indicating  the  drcumstAnceB  under 
wbicli  it  gboqld  lie  employed, 

■  In  order  to  avoid  the  entrance  of  the  etaff  into  a  false  paasage,  Prof  Goaley  pn>- 
"  ;  mm  follows :  The  nrethm  being  filled  with  olive  oil,  an  attempt  is  mode  to  intro- 

a  probe-pointed  whalelione  guide,  the  polat  of  which  is  rendered  temporarily 

fplmJ  1)^  immersinj^  it  in  tjoiling  water,  twtstiogit  around  a  small  staff,  and  suddenly 
eocillRg  It.  If  the  point  of  the  guide  becomes  engaged  in  a  lacuna,  it  is  slightly  with- 
dimwD  and  carried  onward  with  a  rotatoria  movement.  If  it  enters  a  false  passage. 
It  \m  rrlalned  in  »itu  with  the  left  hand,  while  another  h  passed  Ijy  it»  side,  thtt  pro- 
eoedini?  tiein^  repeated  until  the  false  passage  is  filled  up,  when  at  last  one  gnide 
•ra  the  bladder;  the  othent  arc  then  withdrawn,  and  an  *^eyed  catheter  staff** 
~  over  that  which  U  retained,  in  the  way  deacrlhed  at  page  903. 
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II.  Treatment  of  Impebmbablb  Stbictubx. 

Cases  are  occasionally  met  with  in  which,  from  tranmrntic  eaiifle8,tlie 
urethral  canal  is  at  some  part  totally  obliterated,  the  arine  escapm; 
altogether  through  a  fistula  behind  the  point  of  injury;  beside  then 
cases,  there  are  others  which  are  more  properly  called  atrictores,  ia 
which,  tliough  a  few  drops  of  urine  make  their  way  through  the  meatus, 
yet  no  instrument — not  even  a  filiform  bougie — can  be  introduced.  For 
such  cases  Boyer,  and  afterwards  Mayor,  recommended /orced  cathderit§' 
lion  (a  proceeding  which  was  attended  with  the  gravest  risks,  and  is  now 
happily  abandoned),  while  Stafford  proposed  to  cut  through  the  i 

Fig.  506. 


Stafford**  Uneett«d  catheter. 

ble  stricture  with  a 'Mancetted  catheter."  This  plan  might  perhaps  be 
adopted  if  a  stricture  in  the  anterior  part  of  the  urethra  were  so  tight  ss 
to  forbid  the  safer  operation  of  internal  urethrotomy.  Such  mease  must, 
however,  be  extremely  rare. 

There  remain  to  be  described  the  Operation  for  Impermeable  8trv> 
ture^  Perineal  Section^  or  as  it  is  more  accurately  called  by  Prof.  Gonkj, 
External  Perineal  Urethrotomy  without  a  Ouide^  and  the  operation 
recently  recommended  by  Mr.  Cock.  The  first  is  often  spoken  of  as  the 
boutonniere  or  button-hole  incision ;  but  that  name  appears,  from  the 
writings  of  Desault,  to  have  been  indiscriminately  applied  by  French 
surgeons  to  any  or  all  operations  which  had  for  their  object  the  establish- 
ment of  an  opening  from  the  perineum  into  the  bladder,  and  thus  woald 
include  (beside  the  ordinary  perineal  section)  the  ^'  external  division^^ 
of  Prof.  Syme,  Cock's  operation  in  which  the  urethra  is  opened  behind 
the  stricture,  and  even  the  now  obsolete  procedure  of  puncturing  the 
bladder  through  the  perineum. 

1.  External  Perineal  Urethrotomy  ixrlthout  a  Guide.— The 
first  formal  operation  of  external  urethrotomy  for  the  relief  of  strictare, 
unaccompanied  by  retention^  appears  to  have  been  performed  about  the 
year  1652,  by  an  Englisii  surgeon,  named  Molins,  upon  a  patient  not  too 
respectfully  referred  to  by  Wiseman,  who  gives  an  account  of  the  case, 
as  ^^  an  old  fornicator."  The  urethra  had  been  opened  behind  the  stric- 
ture, on  account  of  retention  of  urine,  some  time  previously,  but  this 
not  satisfying  the  patient,  Mr.  Molins  placed  him  in  the  lithotomy  posi- 
tion, and,  giving  one  testicle  in  charge  to  his  servant  and  the  other  to 
Wiseman,  "  with  his  knife  divided  the  scrotum  in  the  middle,  .  .  .  and 
cutting  into  the  urethra,  slit  it  the  whole  length  to  the  incision  in  perir 
neoy  This  rather  heroic  procedure  appears  to  have  been  followed  by 
no  unpleasant  consequences,  though  it  was  not  successful  in  curing  tlM 
perineal  fistula.  The  operation  of  perineal  section  was  subsequently 
resorted  to  by  various  surgeons,  chiefly,  however,  in  cases  of  retention, 
but  does  not  appear  to  have  been  generally  recognized  as  a  legitimate 
mode  of  treating  stricture  unaccompanied  by  that  complication,  until 
the  publication  of  papers  by  Arnott,  in  1823,  and  Jameson,  of  Balti- 
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M^e,  in  1824,  followed  some  years  later  by  Mr.  Quilirle's  well-known 
pwk  on  the  "Anatomy  and  Diseases  of  the  Urinary  and  Sexual  Or- 
is,'^    The  latter  snrgeon  recommended  that  the  urethra  should  be 
Bued  behind  the  stricture,  which  was  then  to  he  divided  by  cutting  for- 
a[>ou  the  point  of  a  catheter  or  sound  previously  introduced,  but 
»t  operators  ha%'e,  in  all  esseutial  patticulars,  foHowcd  the  practice  of 
aeson  and  Amott,  cutting  directly  upon  the  point  of  the  sounds  aud 
in  cautiously  dissecting  backwards  in  the  median  line. 
£xt£rnal  perineal  ureihrotomi/  iviihont  a  (juide  may  thus   be   pet^ 
Bed:    The  patient  being  etherized  and  secured  in  the  lithotomy  posi- 
a  fnll-dized  catheter*  or,  which  is  better,  a  staff  grooved  on  ita 
ivexity,  is  passed  down  until  its  beak  rests  upon  the  face  of  the  strie- 
&,  taking  care  that  it  does  not  enter  a  false  passage.     The  staff  is 
en  confided  to  an  assistant,  who  holds  it  steadily  in  one  position,  while 
rgeou  makes  an  incision  from  an  inch  and  a  half  to  two  inches  in 
lejcactty  in  the  median  line  of  tlie  perineum.    This  incision  should 
9Ugh  the  skin  and  superficial  fascia,  and  should  reach  to  within 
OQi  half  an  inch  of  the  anus.     The  surgeon  next  feels  for  the  groove 
the  staff  and  cuts  into  it,  thus  fairly  opening  the  urethra  in  front  of 
sirtcture.     The  sides  of  the  cnual  (the  mucous  surface  of  which  is 
ily  recognized)  are  now  Ijeld  apart  with  tenacula,  forceps,  or  loops  of 
] — one  passed  through  each  margin  of  the  urethra,  as  advised  by 
pry — and  the  part  maj^  be  still  further  exposed  by  turning  out  the  end 
jibe  sound  through  the  wound,  and  thus  drawing  the  urethra  forwards, 
|rec€iitly  recommended  by  Wheelhouse,  of  Leeds,     In  most  instances 
rill  be  found  i>ossible  to  slip  a  small  grooved  director,  a  probe,  or 
ft  fine  whalebone  Ixmgie,  through  the  Rtricture,  the  moutli  of  which 
titts  brought  into  view;  in  which  case  all  that  remains  to  be  done  is 
I  tlit  op  the  contracted  tissues  upon  the  guide  which  lias  been  intro- 
J,  pass  a  broad  director  into  the  bladder,  and  upon  this  a  full-sized 
Ibeter,  which  may  he  left  in  place  for  about  48  hoursJ     If  the  open- 
:  m  the  stricture  cannot  be  found,  the  surgeon  must  cautiously  dissect 
Awards,  with  very  light  touches  of  the  knife,  and  keeiiing  strictly  ia 
I  m^iAD  line,  until  the  dilated  portion  of  the  urethra  behind  the  slric- 
U  laid  open.     This,  of  course,  is  the  only  plan  which  can  be  fol- 
red  in  the  rare  cases,  already  referred  to,  of  traumatic  obliteration  of 
urethra.     The  after-treatment  consists  in  the  occasional  passage  of 
A  sound  to  prevent  recontraclion. 
^Thift  operation  is  certainly  a  much  more  difficult  one  than  that  of 
,  Sjrme,  and  appears  to  have  been  more  often  followed  by  death  ; 
I  view  of  the  otherwise  hopeless  nature  of  the  cases  in  which  it  is 
llfllied,  it  must  be  considered  to  give,  upon  the  whole,  very  satisfac* 
'lesolta.     Of  %b  cases  collected  b}^  Boeckel,  in  which  the  operatioa 
pertbrmed  by  French  or  German  surgeons,  8  terminated  tatally, 
f\n%  a  mortality  of  nearly  23  per  cent,;  but  in  the  hands  of  American 
|rg«?ons,  the  results,  according  to  Prof-  Gouley,  have  been  much  better, 
9«ed,  the  operation,  if  carefully  performed,  is  not  in  itself  very  dan- 
,  and  in  the  majority  of  fatal  cases  death  has  resulted  from  pre- 
existing disease  of  the  bladder  and  kidneys.     Perineal  section, 
ffaas,  in  this  country,  always  been  a  favorite  mode  of  treating  ob- 
strictnres,  is  adapted  to  precisely  the  same  classes  of  cases  as 
»'»  nethod,  except  that,  to  justify  the  former  operation,  the  stricture 


la  ooQstdered  unntfcessary  by  Van  Buren,  Goutey,  and  many  olbtr  Ame- 
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mu6t  liave  resisted  all  attempts  to  introduce  an  instrament.  The  opera- 
tion is  also  indicated  in  some  cases  of  stricture  accompanied  bj  retention, 
in  cases  of  ruptured  urethra  in  which  catheterization  cannot  be  accom- 
plished (see  page  375),  and  in  some  cases  of  traumatic  obliteratioD 
of  the  urethra — though  it  is  a  question  whether  it  might  not  often  be 
better  under  these  circumstances  to  make  no  attempt  to  restore  the 
continuity  of  the  canal,  but  to  simply  dilate  the  fistulous  orifice  which 
always  exists  behind  the  point  of  occlusion,  or  to  make  a  direct  open- 
ing into  the  posterior  part  of  the  urethra,  in  the  way  recommended  by 
Mr.  Cock. 

2.  Tapping  the  Urethra  at  the  Apex  of  the  Prostate,  unas- 
sisted  by  a  Guide  Staflf)  is  the  name  given  by  Mr.  Cock,  of  Guj^s 
Hospital,  to  a  variety  of  the  old  ^^  bouttonni^re"  operation  which  was 
frequently  practised  by  Wiseman  and  others  for  the  relief  of  urinary 
retention^  but  which  Mr.  Cock  i-ecommends  in  cases  of  impassable  stric- 
ture, even  when  not  thus  complicated.  The  operation  consists  in  open- 
ing the  urethra  behind  the  stricture,  very  much  in  the  way  it  was  done 
by  Guthrie,  in  his  mode  of  performing  perineal  section;. but,  whereas 
Guthrie  insisted  (and  I  think  with  reason)  on  the  propriety  of  always 
completing  the  operation  by  dividing  the  stricture  itself,  Mr.  Cock 
urgently  advises  that  the  stricture  should  not  be  touched,  but  that  the 
patient  should  rather  be  allowed  to  recover  with  a  perineal  fistula. 

The  following  arc  Mr.  Cock's  directions  for  the  performance  of  this 
operation:  The  patient  being  in  the  lithotomy  position,  the  left  fore- 
finger of  the  operator  is  placed  in  the  rectum,  with  its  tip  at  the  apex 
of  the  prostate,  the  relations  of  which  should  be  carefully  ascertained. 
A  double-edged  knife  is  then  plunged  steadily  but  boldly  into  the  me- 
dian line  of  the  perineum,  and  carried  in  a  direction  towards  the  tip 
of  the  left  forefinger  which  lies  in  the  rectum,  while,  at  the  same  time, 
by  an  upward  and  downward  movement,  the  incision  is  enlarged  in  the 
median  line  to  any  extent  that  is  considered  desirable.  The  lower  ex- 
tremity of  the  wound  reaches  within  about  half  an  inch  of  the  anus. 
The  knife  is  pressed  steadily  onwards  towards  the  apex  of  the  prostate, 
until  its  point  can  be  felt  in  close  proximity  to  the  tip  of  the  left  fore- 
finger, and  is  then  made  to  pierce  the  urethra,  by  advancing  it  obliquely 
either  to  the  right  or  left.  The  finger  is  still  kept  in  the  rectum,  while 
the  knife  is  withdrawn,  and  a  probe-pointed  director  introduced  through 
the  wound  into  the  urethra,  and  passed  into  the  bladder.  The  finger  is 
then  withdrawn,  and  the  director  held  in  the  left  hand,  while  a  cannla 
or  female  catheter  is  slid  along  its  groove  into  the  bladder,  where  it  is 
retained  for  a  few  days. 

This  operation,  which  I  consider  a  very  excellent  one  in  cases  of  tiri- 
nary  retention^  seems  to  me  inferior  to  the  perineal  section  (either  by 
Arnott's  and  Jameson's,  or  by  Guthrie's  method),  for  cases  of  stricture 
in  which  that  complication  does  not  exist. 

III.  Treatment  op  Stricture  Complicated  with  Retention  op  Urine. 

When  permanent  narrowing  of  the  urethra  exists,  a  very  slight  cause 
may  at  any  moment  lead  to  complete  retention  (see  p.  898).  Under 
such  circumstances,  the  sufi*erings  of  the  patient  are  very  great,  and  it 
l>ecomes  necessary  to  adopt  prompt  and  efficient  means  to  evacuate  the 
bladder.  The  best  course  to  be  pursued  is,  I  think,  at  once  to  etherize 
the  patient,  and  when  full  relaxation  has  been  obtained,  to  ascertain  the 
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exact  locality  of  the  stricture,  by  the  introduction  of  a  No.  7  or  8  cathe- 
ter, and  then  attempt  to  pass  a  small  flexible  or  metallic  instrument, 
trying  various  sizes  in  succession,  and  taking  every  precaution  not  to 
produce  laceration  of  the  urethra.  If  a  catheter  cannot  be  passed,  per- 
haps a  small  bougie  may  be  made  to  enter  the  stricture,  and  it  will  often 
happen  that  when  this  is  withdrawn,  after  remaining  a  few  minutes,  a 
small  stream  of  urine  will  follow.  The  same  end  may  also  be  attained, 
in  some  instances,  by  pressing  for  a  few  minutes  with  a  sound  against 
the  face  of  the  stricture. 

If  a  filiform  bougie  can  be  introduced  into  the  bladder,  a  catheter  can 
readily  be  made  to  follow,  in  the  way  described  at  page  903,  when  the 
urine  can  be  drawn  off,  and  the  surgeon  may  at  once  proceed  to  treat  the 
stricture  by  either  rupture  or  internal  urethrotomy.  Sir  Henry  Thomp- 
son has  devised,  for  use  in  these  cases,  a  probe-pointed  catheter,  the  beak 
of  which  is  as  slender  as  the  most  delicate  metallic  probe.  The  instru- 
ment is  doubtless  an  efficient  one  in  skilful  hands,  but  seems  to  me  less 
adapted  for  general  employment  than  the  filiform  bougie  used  in  the  way 
which  has  been  described. 

If,  after  patient  trial  for  half  an  hour  or  so,  no  instrument  can  be 
Introduced,  or  if  prolonged  but  fruitless  attempts  at  catheterization  have 
been  already  made  by  another  surgeon,  the  patient  should  be  placed  in 
a  hot  bath  until  faintness  is  induced,  and  then  put  to  bed,  and  wrapped 
in  blankets,  with  hot  fomentations  to  the  pubes  and  perineum.  He 
should  be  brought  thoroughly  under  the  influence  of  opium,  or,  if  this 
drug  be  for  any  reason  contra-indicated,  may  take  the  muriated  tincture 
of  iron  in  the  way  directed  at  page  895. 

Under  this  treatment  the  bladder  will,  in  the  large  majority  of  in- 
stances, relieve  itself  in  the  course  of  a  few  hours,  but  should  it  not  do 
so,  the  patient  must  again  be  etherized,  and  the  attempt  to  afford  in- 
strumental relief  carefully  renewed.  If  the  surgeon's  efforts  are  still 
unsuccessful,  more  decided  measures  must  be  adopted.  No  precise  rule 
can  be  given  as  to  the  length  of  time  during  which  delay  is  justifiable 
in  these  cases,  nor  can  the  surgeon  judge  accurately  of  the  degree  of 
Tesical  distension  by  the  size  of  the  tumor  which  the  bladder  forms  in 
the  supra-pubic  region;  for,  in  cases  of  long-standing  stricture,  the  organ 
is  often  thickened  and  contracted,  and  may  be  dangerously  distended 
by  an  amount  of  urine  which,  under  other  circumstances,  would  be  in- 
significant. The  dangers  of  delay  are  very  great,  and  I  believe  exceed 
those  entailed  by  a  skilfully  performed  operation.  Apart  from  the  risk 
of  rupture  of  the  bladder  or  urethra,  serious  injury  cannot  but  be  in- 
flicted upon  the  ureters  and  kidneys,  by  the  damming  up,  even  for  a  few 
hours,  of  the  urinary  secretion. 

The  operations  which  may  be  employed  for  the  relief  of  retention  de- 
pendent upon  organic  stncture,  are  forced  catheterization,  perineal  sec- 
tion, tapping  the  urethra  behind  the  stricture  (Cock's  metiiod),  and 
tapping  the  bladder — through  the  rectum,  above  the  pubes,  or  through 
the  pubic  symphysis.  The  first  method  (forced  catheterization)  is  now, 
happily,  seldom  resorted  to ;  it  is  very  uncertain,  and  extremely  dan- 
gerous— and  should,  in  mj' judgment,  be  utterly  banished  from  practice. 
The  operative  procedures  employed  in  all  the  other  methods  mentioned 
have  already  been  described,  and  it  only  remains  to  indicate  the  parti- 
cular cases  which  call  for  one  mode  of  treatment  rather  than  for  another. 
If  swelling  or  other  signs  of  inflammation  in  the  perineum  lead  the 
surgeon  to  suppose  that  ulceration  or  rupture  of  the  urethra  may  have 
already  occurred,  and  that  urinary  extravass^^^therefore  imminent. 


910      DISEASES   OF   UBETHBA    AND   UBIKABT   FISTULA. 

if,  indeed,  it  has  not  actually  taken  place,  one  or  other  of  the  perineal 
operations  should  be  preferred,  and  the  choice  between  these  sbonld,  I 
think,  rest  upon  the  origin  of  the  stricture,  whether  gonorrhc^  or  traih 
roatic.  For  the  former.  Cock's  operation  may  be  resorted  to,  as  beii^ 
easier,  and,  under  these  circumstances,  quite  as  satisfactory  as  the  peri- 
neal section ;  for,  by  diverting  the  course  of  the  urine  for  a  short  time, 
the  stricture  will,  in  all  probability,  become  quite  amenable  to  dilata- 
tion, or  to  one  of  the  other  methods  used  in  the  treatment  of  permeable 
stricture.  If,  however,  the  stricture  is  of  traumatic  origin,  it  is,  I  think, 
better  to  perform  perineal  section ;  for  this  form  of  the  disease  is  always 
very  intractable,  and  it  is,  therefore,  better  to  employ  a  radical  remedy 
at  the  outset. 

If,  on  the  contrary,  there  is  no  reason  to  fear  urinary  extra vasatioBi 
it  is,  I  think,  better,  in  most  instances,  to  resort  to  puncture  of  the  blad- 
der through  the  rectum — which  is  usually,  in  these  cases,  an  easy  and 
safe  operation  •/  after  a  few  days  the  stricture  can  be  dealt  with  by  either 
dilatation,  rupture,  internal  urethrotomy,  or  external  division,  as  may 
be  thought  proper.  If,  from  the  size  of  the  prostate  or  the  contracted 
state  of  the  bladder,  the  rectal  puncture  should  be  considered  unde- 
sirable, the  next  best  course  would  be  to  open  the  urethra  behind  the 
seat  of  stricture;  or,  if  the  disease  were  of  traumatic  origin,  the  perineal 
section  might  be  preferred,  for  the  reasons  already  mentioned. 

Ruptures  of  the  Bladder  and  Urethra  are  among  the  gravest 
sequeloe  of  retention  of  urine  from  organic  stricture.  Bupture  of  the 
Bladder  (which  is  very  rare)  may  give  rise  to  peritonitis,  or,  if  the  rent 
be  at  a  part  uncovered  by  the  peritoneum,  to  extravasation  of  urine 
within  the  pelvis ;  in  either  case  the  accident  is  usually,  though  not 
invariably,  followed  by  death.  Rupture  of  the  Urethra  almost  invari- 
ably occurs  at  the  membranous  part  of  the  canal,  the  urine  which  is 
extravasated  then  making  its  way  into  the  tissues  of  the  perineum, 
scrotum,  groin,  and  anterior  abdominal  parietes,  and  more  rarely  pass- 
ing backwards  into  the  tissues  of  the  ischio-rectal  fossae  and  buttocks. 
The  treatment  of  these  accidents  has  already  been  described  at  pages 
373  and  376. 

Stricture  of  the  Female  Urethra  is  a  very  rare  affection.  It 
mdy  result  from  gonorrhcBa,  or  from  the  cicatrization  of  a  chancre  or 
chancroid ;  but  is  more  apt  to  be  caused  by  the  inflammation  following 
traumatic  injuries,  particularly  from  the  use  of  forceps,  or  the  pressure 
of  the  foetal  head  in  childbirth.  The  seat  of  the  stricture  is  usually  at 
or  very  near  the  meatus.  The  treatment  consists  in  dilatation,  aided,  if 
necessary,  by  a  slight  incision  with  a  probe-pointed  knife.  In  a  case  of 
stricture  of  the  female  urethra  complicated  with  retention,  in  which 
catheterization  proved  impossible,  Curling  resorted  to  puncture  of  the 
bladder  through  the  vagina. 

Introduction  of  the  Female  Catheter. — The  female  catheter  is  shorter 
and  less  curved  than  the  instrument  used  for  the  male  urethra,  and 
should  be  provided  with  rings,  at  its  open  extremity,  to  prevent  the 
possibility  of  its  slipping  into  the  bladder.  The  catheter  should  be 
introduced  without  any  exposure  of  the  person,  and  this  may  be  most 

1  Cock  reports  forty  cases  with  eight  deaths ;  hut  none  of  the  fiital  results  ap- 
pear to  have  been  Justly  attributable  to  the  operation  iMed.-Chir.  Tran§,^  v<M. 
XXXV.,  p.  158). 
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conveniently  done  while  the  patient  is  in  bed,  with  the  thighs  flexed  and 
somewhat  separated  from  each  other.  The  surgeon  stands  on  the 
patient's  left  side,  and  passing  his  left  hand  beneath  the  flexed  limb, 
introduces  his  forefinger  between  the  nymphae,  bringing  it  from  behind 
forwards  until  it  touches  the  space  between  the  entrance  of  the  vagina 
and  the  orifice  of  the  urethra,  the  prominence  of  which  is  easily  recog- 
nized by  the  touch  ;  the  catheter  is  then  introduced  with  the  right  hand 
above  the  flexed  limb,  and,  guided  upon  the  left  forefinger,  slips  without 
diflQcuity  into  the  bladder.  The  whole  operation  is  done  under  the 
cover  of  the  bedclothes.  In  cases  of  malformation  or  obstruction,  the 
introduction  of  the  catheter  may  prove  more  difficult,  and  may  even  be 
impracticable  without  the  exposure  of  the  part ;  should  retention  occur 
under  such  circumstances,  no  false  sense  of  modesty  should  prevent  the 
adoption  of  whatever  course  may  be  necessary  for  the  patient's  relief. 

Tumors  op  the  Urethra. 

The  older  writers  attributed  most  cases  of  urinary  obstruction  to  the 
existence  of  tumors  of  the  urethra,  which  they  called  caruncles  or  car' 
nositiea ;  but  in  the  light  of  modern  pathology,  true  tumors  of  this  part 
must  be  considered  very  rare.    In  many  instances,  what  have  been  called 

Fig.  607. 


PftpilUry  tomor  of  female  arethnt. 


tumors,  are  merely  clusters  of  prominent  vascular  granulations,  which, 
as  in  other  mucous  membranes,  occasionally  result  from  long-continued 
inflammation.  True  urethral  tumors  are,  however,  occasionally  met 
with,  belonging  chiefly  to  the  papillary  and  fibro-cellutar  varieties.  The 
papillary  growths  are  principally  seen  near  the  meatus,  and  are  much 
less  common  in  the  male  than  in  the  female  sex,  while  the  fibro-cellular 
or  polypoid  tumors  are  chiefly  limited  to  the  prostatic  part  of  the  male 
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urethra.  Tuberculous  and  cancerous  deposits,  also,  are  occasionally 
seen  In  the  urethra ;  but  are  usually  secondary  to  similar  formations  in 
the  kidney,  bladder,  or  prostate.  The  treatment  of  the  vascular  papil- 
lary growths  which  are  seen  near  the  meatus,  and  which  alone  are  likely 
to  be  recognized  during  life,  consists  in  excision,  ligation,  the  application 
of  caustics,  or  the  use  of  the  actual  or  galvanic  cautery.  The  latter  is 
probably  the  best  remedy  for  the  vascular  tumors  of  the  female  urethra, 
excision  being  undesirable  in  this  locality,  on  account  of  the  risk  of 
hemorrhage.  If  the  hot  iron  is  used,  the  surrounding  parts  should  be 
protected  with  a  wooden  spatula. 

XJrinart  Fistula  in  the  Male. 

Urethral  Fistula. — Fistulous  communications  between  the  male 
urethra  and  the  external  surface  of  the  body  are  not  unfrequently  met  • 
with  in  cases  of  long-standing  stricture.  There  may  be  one  or  several 
external  o])enings,  and  these  may  be  situated  in  the  perineum,  scrotum, 
or  lower  surface  of  the  penis,  or  even  in  the  thighs,  buttocks,  or 
abdominal  "KfiXl. 

Fig.  608. 


Urinary  fliital«  In  the  male. 

The  treatment  must  be  directed  in  the  first  place  to  the  cure  of  the 
stricture,  for  the  abnormal  oi^enings  cannot  be  expected  to  heal  while 
any  obstruction  to  the  natural  course  of  the  urine  remains.     Simple 
dilatation  will  in  many  cases  be  sufficient,  and  it  often  happens  that 
when  the  normal  calibre  of  the  urethra  has  been  restored,  the  fistula  will 
heal  of  itself.    If  the  stricture  is  very  hard  and  cartilaginous,  or  pecu- 
liarly irritable,  or  if,  though  easily  dilated,  it  constantly  tends  to  recon^ 
tract,  it  will  usually  be  advisable  to  resort  at  once  to  external  division 
(Sj'me's  method),  which  promises  better  results  under  these  circum- 
stances than  either  rupture  or  internal  urethrotomy.    If  the  stricture 
be  impermeable,  the  perineal  section  must  be  performed  as  a  last  resort. 
If  the  fistula  still  persists  after  the  cure  of  the  stricture,  special  meant 
must  be  adopted  for  its  treatment.    It  is  often  recommended  to  retain 
a  catheter  in  the  bladder,  in  these  case$^  so  as  to  prevent  any  urine  from 
escaping  through  the  fistula;  but  the  plan  very  seldom  succeeds*  for  the  j 
reason  that  a  small  quantity  of  urine  in%'ariahly  trickles  along^klo  of  the  J 
instrument,  and  thus  defeats  the  object  in  view.     It  is  miidi  better  taj 
teach  the  patient  to  use  a  gum-elastic  catheter  for  himself^  whcnt  ff  hoj 
can  be  induced  to  co-operate  with  the  surgeon  bj  not  under  any  drcum* 
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Canoes,  urinating  except  througti  the  instrument,  the  fistula  will  proba- 
h<fa!  without  dittlculty  under  simple  dressing.    The  special  ttraimeni 
urethral  Hstulse  varies  according  as  they  are  seated  in  the  porineal, 
oltti,  or  penile  portions  of  the  urethra. 

Perineal  Fistula, — If  of  fimall  size,  a  perineal  fistula  may  be 
lac«d  to  heal  by  introducing  a  fine  probe  coated  with  nitrate  of  siU^er, 
f  (irUich  is  probably  the  most  efficient  means)  by  the  application  of  the 
Ivanic  cautcr3\     If  there  be  several  external  o[)ciiings,  a  good  plan  is 
connect  them  together,  with  an  oakum  thread,  introduced  b}-  means 
i^of  an  eyed  prol>e ;  while,  if  this  fail,  it  may  lie  necessary  to  lay  open  the 
^r  sinuses  by  incision  upon  a  grooved  director.     If  the  fistula  be 
one,  its  edges  may  be  touched  with  strong  nitric  acid,  so  as 
Flfiake  a  superficial  slou^fh,  which,  when  detached,  will  leave  healthy 
inulating  surfaces:  or  tlie  edges  may  be  deepl}^  pared,  and  brought 
Hher  with  metallic  sutures. 

Scrotal  FiBtula,  on  account  of  the  lax  condition  of  the  parts, 
aally  requires  to  be  freely  laid  open,  wiien  it  will  prohalily  heal  by 
inula tion ;  or  the  edges  may  be  deeply  pared  and  the  adjacent  tissues 
Bctcd  up,  so  as  to  form  broad  and  thick  flaps,  which  are  l!icn  to  be 
irately  brought  together  in  the  median  line  with  deep  and  superficial 
^^iures. 

k8»  Penile  Fistula  is  the  most  intractable  form  of  urethral  fistula, 
^■d  can  seldom  1m!  cured  without  a  plastic  operation-  In  some  cases, 
^BireTer,  success  may  be  obtained  by  toucliing  the  edges  with  nitric 
VWd,  and  holding  the  granulating  surfaces  together  with  fierre-fines^  after 
the  det4ichmcnt  of  the  slough.     The  contact  of  urine  must  be  prevented 

t keeping  a  fulbsized  catheter  in  the  bladder,  or,  which  is  usually  better. 
the  frequent  introduction  of  a  flexible  instrument-    IHeffetxhach'n  lace- 
ure  may  also  be  applied  with  advantage  in  some  cases.    The  edges 
the  fistula  are  first  blistered  with  the  tincture  of  cantharidos,  and 
I  cuticle  scraped  off  with  a  scalpel.     By  repeated  introductions  of  a 
IA1114JI  curved  needle,  a  waxed  silk  thread  is  next  carried  subcutaneously 
ond,  but  not  across,  the  fistula,  at  a  distance  of  about  a  quarter  of 
inch  from  its  margin,  when,  by  drawing  upon  both  ends  of  the  thread. 
ojM?nii»g  is  puckered  up  like  the  mouth  of  a  purse,  and  securtni  with 
not-     The  suture  may  l)c  removed  after  three  or  four  days. 
L  Blind  Urinary  Fistula  is  the  name  given  to  suppurating  tracks 
opening  into  the  urethra,  but  having  no  external  orifice.     The  (realmtnt 

fisists  in  laying  open  the  sinus,  and  then  proceeding  as  in  the  case  of 
ordinary  urethral  fistula. 

Urethroplasty. — The  simple  urcthroplastic  operations  occasionally 
|uired  in  cases  of  perineal  and  scrotal  fistula,  have  just  been  mentioned. 
^re  complicated  procedures  are,  however,  often  needed  in  the  treat- 
lit  of  fistulas  in  the  penile  portion  of  the  urethra. 
A  good  plan  is  to  fref^hen  the  edges  of  tlie  fistula  and  dissect  up 
,  bridge-like  flap!>,  which  are  then  stitched  together  over  a  slip  of 
i«-rubl»er,  or,  wliieh  is  better,  a  piece  of  thin  lead  ribbon  (Fig.  5(I9)» 
JO  prevent  the  contact  of  urine.     This  operation  is  said  to  have 
toated  with  Dietfenbach. 
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2.  AUiot,  Sdgalas,  Ni^laton,  and  others,  have  succeeded  in  curing  penile 
fistulae  by  dissecting  up  tiie  integuments  around  tiie  opening  and  slidiug 
them  over  the  latter,  after  freshening  its  edges. 


Fig.  509. 


Fig.  510. 


Urethroplat-ty ;  Dieffenbach's  method. 


UrethroplM^t7 ;  L«  Gros  Clark's  method. 


3.  Astley  Cooper  operated  by  paring  the  edges  of  the  fistula,  so  as  to 
form  a  quadrilateral  wound,  which  was  then  closed  with  a  flap  of  similar 
form,  borrowed  from  the  scrotum. 

4.  Le  Gros  Clark  pares  the  edges  of  the  fistula,  and  closes  it  by  dis- 
secting up  flaps  from  each  side  and  joining  them  in  the  middle  line  by 
means  of  the  clamp  or  quilled  suture. 

Whatever  plan  be  adopted,  it  may,  perhaps,  be  thought  advisable  to 
divert  the  course  of  the  urine  lor  a  lew  days,  by  puncturing  the  bladder 
through  the  rectum,  or,  better,  by  opening  the  urethra  in  the  perineum. 

Vesioo-reotal  and  Urethro-reotal  FistulsB  have  already  been 
considered  (see  pages  801,  802). 


Urinary  Fistula  in  the  Female. 

Of  this  there  are  four  varieties,  the  urethro-vaginal^  the  vesico-vagind^ 
the  vesico-utero-vaginal^  and  the  veaico-uterine  fistula.    The  locality  of 
the  fistula  in  each  case  is  indicated  by  the  name.    The  causes  of  theM 
fistulse  are  direct  injury,  abscess,  ulceration,  and  sloughing  dae  to  pntf-^ 
sure,  as  from  the  child's  head  in  labor — the  latter  being  by  far  the  raoi  ' 
frequent  origin  of  the  afl*ection.     The  consequetuH^  of  this   conditk 
are  extremely  annoying  to  the  patient ;  incontinence  of  urine  is  aliuoi 
constantly  present,  leading  lo  t^xcoriation  of  the  genital  organs  an 
thighs, and  giving  rise  to  an  ammoniacal  odor  whieh  renders  the  patfeq 
an  object  of  loatlnng  to  herself,  if  not  to  all  around  hen     The  diu^fms 
can  be  made  b}'  placing  the  patient  on  her  elbows  and  knees,  and 
posing  the  part  by  drawing  away  the  opposite  wall  of  the  vagina  witlil 
Sims's  or  Bozeman's  duck-billed  speculum  (Fig.  511);  if  the  fistuU  ^ 
very  small,  it  may  elude  detection  unless  the  bladder  is  injected,  whii 
may  be  done  with  simple  water,  milk,  or  a  weak  infusian  of  madJcr 
indigo. 
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[The  consideration  of  the  treatment  of  tlic  vcsico-  Fig.  511, 

loal  ftud  other  varteties  of  urinary  fistula  met 
in  the  female  sex,  belongs  rather  to  the  depart* 
eoi  of  Gjnrecology  than  to  that  of  General  Sur- 
ry, and  I  shall,  therefore,  content  myself  with 
seating  the  principles  ypon  which  the  varioos 
lem  o{)€rations  for  the  relief  of  these  affections 
«re  founded,  referring  the  reader  for  more  detailed 
information    to  the   excellent    works  of  Simpson, 

Rift,  Brown,  Emmet,  By  ford,  Thomas,  Agncw.  and 
er  writers  on  these  subjects.  Until  within  a  few 
joirs,  these  adections  were  generally  considered 
ineumble,  and  it  is  chiefly  through  the  labor&  of 
AmericaD  surgeons,  that  the  operative  treatment 
iiginal  fistulie,  from  being  the  opprobrium  of 
ir  urt,  has  tieen  made  one  of  the  most  successful 
Dcedures  in  the  whole  range  of  surgical  practice. 
rithont  wishing  to  make  invidious  distinctions,  I  Dock-wuea  •pecaium. 
%y  refer  particularly  to  the  early  lalwrs  of  Hay- 
i,  of  Massachusetts,  and  Mettauer,  of  Virginia,  and  to  the  brilliant 
ees  more  recently  obtained  by  Marion  Sims,  who,  in  1852,  as  justly 
ked  by  Thomas,  combined  the  essentials  of  success,  and  placud  the 
ermtton  at  the  disposal  of  the  profession.  Since  this  time  the  subject 
been  illustrated  both  at  home  and  abroad,  by  Bozeman,  Emmet, 
new,  Simpson,  Brown,  Bryant,  Wells,  Simon,  Ulricb,  Neugebauer,  and 
%ny  other  surgeons. 

If  a  nretbro-Yaginal  or  vesico-vaginal  fistula  be  very  snaall^an  attempt 

be  made  to  eflect  its  closure  by  the  application  of  the  actual  or 

nic  cautery,  or  by  touching  the  edges  with  nitric  acid  and  ht>lding 

together  with  serre-Jines,  a  jjlan  which  has  been  recently  recom- 

"  in  9ome  oases  by  Spencer  Wells.    The  large  majority  of  fistuhe, 

^trever,  require  an  operation,  wdiich  essentially  consists  iu  paring  the 

Iges  of  the  o|»ening,  and  approximating  the  raw  surfaces  in  a  trans- 

prse  direction  by  means  of  sutures,  which  are  left  in  place  until  firm 

lion  has  occurred* 


Operations  for  Urinary  Vaginal  Fistulas. — The  points  which 

recjuire  special  consideration  are — 1.  The  position  of  the  patient;  2.  The 

[>de  of  exjKJsing  thefisltda;  3.  Paring  the  edges;  4.  Introdrictiou  of 

sutores  ;  5.  Fastening  the  sutures  ;  6.  Use  of  tlie  catheter  during  the 

ter*trcatment;  and  T.  The  time  at  which  the  sutures  should  be  removed. 

be  patient  should  be  prepared  for  the  operation  by  attending  to  the 

ite  of  the  general  health,  by  subduing  local    inflammation,  and  by 

dividing  any  cicatricial  bands  that  might  interfere  with  the  success  of 

■fte  treatment-     A  dose  of  castor  oil  shoidd  be  administered  the  night 

Htlbre,  and  an  enema  given  on  the  morning  of  the  operation,  while  to 

Broid  the  fiuflering,  both  physical  and  mental,  to  which  this  would  other* 

^Hae  necessarily  give  rise,  the  patient  should  invariably  l)e  anaesthetized, 

lialess  there  be  some  special  reason  to  the  contrary. 

1.  Position  of  the  Patient. — The  l)est  is,  I  think,  a  modification 
of  that  known  as  the  knee-elbow  position,  the  patient  being  su]ii>orted 
upon  pillows  or  on  a  well-padded  double-inclined  plane,  with  the  hips 

Bvated,  and  the  head  and  shoulders  depressed,  the  thighs  widely  sepa- 
Ited,  and  held  apart  by  assistants;  Sims  and  Emmet,  however,  prefer 
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a  semi-prone  position,  the  patient  lying  partly  on  the  left  side  with  the 
thighs  flexed— -tlie  right  rather  more  than  the  left — and  the  breast  resting 
upon  the  table,  while  Simon,  of  Rostock,  adopts  the  supine  position,  with 
the  hips  and  thighs  much  raised,  and  Wells  recommends  the  ordinary 
lithotomy  position,  with  the  hands  and  feet  fastened  together  with  band- 
ages or  straps. 

2.  Exposure  of  the  Fistula.— This  may  he  done  with  an  ordinary 
Sini8*8  speculum,  held  by  an  assistant,  but  may  be  more  conveniently 

effected  by  means  of  Emmet^s  modification 
of  that  instrument,  if  the  semi-prone  posi- 
tion is  chosen,  or  by  a  similar  modification 
described  by  Wells,  if  the  patient  be  placed 
either  on  her  back  or  in  the  position  here 
recommended.  These  modifications  of  Sims^s 
apcculum  consist  in  the  adaptation  of  a 
fenestrated  blade,  which  fits  over  the  but- 
tock or  sacrum  of  the  patient,  and  thus 
keeps  the  instrument  in  place  without  the 
aid  of  an  assistant.  A  bright  light  is  neces- 
sary for  the  operation,  the  best  illumination 
being  afibrded  b3'  placing  the  operating  table 
near  a  high  window ;  if  this  cannot  be  ob- 
tained, an  Argand  lamp  and  reflector  may  be  substituted. 


Emnict'a  sp«calani. 


3.  Paring  the  Edges. — This  may  be  done  with  either  knives  or 
scissors,  according  to  the  fancy  of  the  oi)erator;  a  convenient  form  of 

Fig.  518. 


Knife  Tor  Tesieo-Tnglnal  flatnla. 

knife  is  one  with  a  double-edged  blade,  bent  at  an  angle  with  the  shaft 
( Fig.  513).  The  sides  of  the  fistula  may  be  steadied  by  means  of  suitable 
forceps,  or  one  or  more  hooks  with  long  handles,  while  the  paring  is 
effected  by  transfixing  the  part  with  the  knife,  and  cutting  first  in  one, 
and  then  in  the  opposite  direction,  so  that  a  complete  ring  is  denuded. 
In  doing  this,  some  surgeons  cut  perpendicularly  to  the  plane  of  the 
vesico-vaginal  septum,  while  others  bevel  the  edges  by  cutting  in  an 
oblique  direction,  so  as  to  spare  the  mucous  membrane  of  the  bladder. 
Langenbeck  again,  and,  more  recently,  Collis,  of  Dublin,  have  advised  that 
the  edges  of  the  fistula  should  be  split,  so  as  to  obtain  a  broad  raw  sur- 
face without  cutting  away  an}'  tissue  whatever.  Provided  that  a  broad 
surface  is  obtained  for  adhesion,  it  probably  makes  little  difference  which 
particular  plan  is  adopted.  Ikfore  proceeding  to  the  next  step  of  the 
operation,  all  bleeding  should  be  checked  by  torsion,  by  pressure  with  a 
l)iece  of  sponge  mounted  on  a  handle  or  "  sponge-holder,"  or  by  throw- 
ing in  a  stream  of  cold  water  with  a  syringe. 

4.  Introduotion  of  the  Sutures. — The  material  generally  chosen 
for  the  suture,  in  this  countr}',  is,  in  accordance  with  the  practice  of 
Sims  and  Ijozeman,  silver  wire ;  and  this  MeOMtO  oie,  apou  the  whole, 
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Fig.  514. 


preferable  to  the  other  substances  used  for  the  purpose.  Simon,  how- 
ever, employs  a  silken,  and  Ulrich,  of  Vienna,  a  hempen  suture;  while 
Wells  considers,  and  probably  with  good  reason,  the  choice  of  material 
much  less  important  than  has  beien  commonly  supposed.  Wutzer  em- 
ployed the  harelip  pin  and  twisted  suture,  and  the  same  plan  with  vari- 
ous modifications  has  been  since  adopted  by  Metzler,  of  Prague,  Mastin, 
of  Mobile,  and  Watson,  of  Edinburgh.  The  sutures,  whether  of  silk  or 
metal,  maybe  conveniently  introduced  with  short  well-curved  needles 
held  by  suitable  forceps,  or  with  needles  eyed  near  the  point,  and  mounted 
in  handles  like  the  ordinary  naevus  needle.  Sometimes  the  silk  or  wire 
may  be  threaded  upon  two  needles,  each  of  which  is  introduced  from  the 
vesical  surface  of  the  fistula;  or  ^n  eyed  needle, 
threaded,  may  be  passed  through  one  margin, 
and  a  notched  needle,  unthreaded,  through  the 
other — the  loop  of  the  thread  being  then  caught 
in  the  notch  and  thus  drawn  through  ;  or,  again, 
the  surgeon  may  adopt  a  plan  similar  to  that 
of  Mr.  Avery,  in  the  operation  for  cleft  palate 
(see  p.  722).  Si^ecial  needles  have  been  de- 
vised for  this  operation  by  Druitt,  Startinj  and 
others,  but  I  am  not  aware  that  they  possess 
any  superiority  over  the  simpler  implements 
above  recommended.  The  passage  of  the  needle 
from  within  outwards  may  be  aided  by  steadying 
the  part  to  be  transfixed  with  a  blunt  hook  bent 
at  an  angle  to  its  shaft,  and  when  wire  is  used, 
advantage  may  be  derived  from  drawing  it  over 
a  notched  "  feeder,"  which  prevents  it  from  cut- 
ting through  the  margin  of  the  fistula.  When 
the  edges  have  been  bevelled  or  split,  the  sutures 
should  be  passed  so  as  not  to  encroach  upon 

the  vesical  mucous  membrane,  but  this  maybe  included  when  the  fistula 
has  been  pared  perpendicularly  to  the  septum.  The  sutures  should  be 
passed  about  half  an  inch  from  the  free  margin  of  the  fistula,  and  should 
be  about  a  sixth  of  an  inch  apart.  The  fistula  should  invariably  be  closed 
in  a  transverae  direction,  so  as  to  form  a  cicatrix  at  right  angles  to  the 
long  axis  of  the  vagina.  A  single  set  of  sutures 
may  be  used,  or  a  deep  and  superficial  set,  accord-  Fig.  515. 

ing  to  the  fancy  of  the  operator. 

5.  Fastening  the  Sutures. — If  of  silk,  the 
sutures  are  to  be  tied  in  an  ordinary  surgeon's  knot, 
all  the  knots  being  made  on  the  same  side  of  the 
fistula;  wire  sutures  may  be  conveniently  twisted 

Fig.  516. 


lotrodactlon  of  sntares   for 
vesieo-Taginal  fistula. 


Bozeman's  batton  ■nture. 


Cogbill's  wire  twitter. 
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with  the  fingers,  or,  if  the  fistula  be  high  up,  with  the  "  wire  twister" 
devised  by  Coghill  (Fig.  515);  or  the  ends  on  either  side  may  be  passed 
through  a  metallic  plate  and  secured  with  clamped  shot  (as  in  Sims's 
earlier  operations);  or  Bozeman's  ingenious  modification,  known  as  the 
''buttbn  suture,'^  may  be  substituted  (Fig.  516);  or  the  surgeon  may 
employ  one  of  the  many  shields  and  splints,  which  have  been  devised 
by  Simpson,  Brown,  Aguew,  and  others.  In  the  majority  of  cases,  how- 
ever, the  simple  interrupted  suture  will,  I  think,  be  found  more  satis- 
factory than  any  other.  As  a  test  of  the  accurate  closure  of  the  fistula, 
an  attempt  may  be  made  to  pass  a  prol)e  between  the  stitches,  and  the 
bladder  may  be  injected  with  milk  or  colored  water. 

6.  The  Catheter. — It  is  by  the  large  majority  of  writers  thought 
very  important  to  introduce  a  catheter — Sims-s  ''sigmoid"  instrument 
(Fig.  452)  is  the  best — immediately  after  the  operation,  and  to  keep  it 
in  place  during  tlie  after-treatment.  Simon,  however,  has  discarded  the 
catheter  altogether,  except  in  cases  of  retention,  when  he  introduces  the 
instrument  at  intervals  of  three  or  four  hours;  while  Wells  introduces 
at  first  a  small  vulcanite  catheter,  but  removes  it  as  soon  as  it  causes 
an}'  irritation  or  discomfort.  If  the  catheter  is  used,  great  care  must 
be  taken  not  to  let  it  become  clogged  with  mucus. 

1,  Removal  of  the  Sutures. — This  maybe  done  while  the  patient 
is  in  the  semi-prone  position.  Silk  sutui*es  should  be  withdrawn  about 
the  6th  or  7th  day,  and  wire  sutures  from  the  8th  to  the  I4th ;  it  is 
better  to  retain  them  unnecessarily  than  to  remove  them  prematurely. 

The  bowels  should  be  locked  up  with  opium  for  about  two  weeks,  and 
cleanliness  insured  by  daily  syringing  of  the  vagina.  If  the  urine  be 
ammoniacal,  the  bladder  may  be  washed  out  through  a  double  catheter. 

Modifioations  Required  in  Special  Cases. — When  the  fistula  is 
placed  in  the  upper  part  of  the  vesico-vaginal  septum,  care  must  be 
taken  not  to  implicate  the  ureters  in  the  operation.  Neglect  of  this 
precaution  may  lead  to  failure,  from  the  ureter  opening  into  the  va- 
gina above  the  cicatrix,  or  even  to  death,  from  occlusion  of  the  ureter 
and  consequent  uraemia.  In  cases  of  vesico-vUero- 
vaginal  fistula,  the  anterior  lip  of  the  ateros,  or 
possibly  the  posterior  lip,  must  be  utilized  in 
closing  the  opening:  in  the  latter  case,  the  patient 
is  rendered  sterile,  and  the  menses  escape  trough 
the  urethra.  In  cases  of  vesico-uierine  fistala,  £e 
anterior  lip  of  the  uterus  must  be  slit  up  until 
the  opening  is  exposed,  when  its  edffsa  may  be 
freshened  and  united  with  sutures,  in  oases  of 
very  great  deficiency  of  the  vesico-TEginal  septum 
the  operation  of  transverse  obliteraiion  of  ike  vs- 
gina  ( Fig.  5 1 8),  as  employed  by  Simon  and  BomowBi 
maybe  necessary:  this  consbts  in  paring  the  an- 
terior lip  of  the  fistula,  and  attaching  it  to  the  pre- 
viously denuded  posterior  Wftll  of  the  vagina,  so 
as  to  completely  close  the  orifice  of  this  canal ;  the 
menses  subsequently  escape  through  the  urethra^ 
but  the  patient  is  rendered  sterile  and  unBtted  for 
sexual  congress.    Hence,  when  a|)plieable,  a  better 


Fig.  517. 


Operation  for  vesico- 
ulermo  Usiula. 
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Fig.  518. 


Trais«r«rM  obUlarmlton  of  Ih*  T^a«« 


^t^n,  also  suggested  by  Bozeman,  \s  to  endeavor  to  lessen  the  atitero* 

N>sterior  dinmeter  of  tbe  tistula,  by  daily  dragging  down  the  neck  of 

le  nterus,  with  forceps,  for  some  weeks  prior  to  the  operation,  which 

then  performed  as  in  an  ordinary  case  of  vesico*utero- vaginal  fistula.* 


CHAPTER    XLVII. 

BIBEASES  OF  THE  GENERATIVE  ORGANS. 
DISEASES   OF   TKE   MALE   GENITALS. 

MaLFOBMATIONS  of  the  PXNIS  AND  SCROTUM. 

ingenital  Adhesion. — The  penis  is  sometimes  bound  down  to  the 
tarn  by  a  web  of  skin  extending  from  the  lower  sui'face  of  the  organ 

•  fn  the  above  page*  I  have  drawn  freely  from  the  excellent  Tteatiu  on  the 
yiu^tm9  of  Women,  by  Pri>f  T.  G»  Thnrnas.  of  New  York*  Hnd  from  a  vuluable 
aprr  on  ibe  treatment  of  va^inftl  fistulee,  by  Mr.  T.  Spencer  Wells,  in  8t,  Tkoifui$*§ 
i0§f.  HfporU^  N-  S.,  vol.  i.,  1870. 
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to  the  raphe;  the  treatment  consists  in  dividing  the  web,  and  bringing  the 
edges  of  the  wound  together  in  a  longitudinal  direction  (as  success- 
fully done  by  Bouisson),  or,  if  this  be  impracticable  on  account  of  the 
shortness  of  the  attachments,  in  carefully  dissecting  the  penis  from  its 
abnormal  position  and  raising  it  towards  the  belly,  the  gap  in  the 
scrotum  being  then  filled  with  a  flap  borrowed  from  the  groin  or  thigh, 
as  suggested  by  Holmes. 

Incurvation  of  the  Penis  (with  hypospadias)  is  occasionally  met 
with,  and  may  seriously  interfere  with  procreation :  the  treatment  may 
consist  (1)  in  subcutaneous  division  of  the  contracted  tissues,  as  prac- 
tised b}'  Bouisson;  (2)  in  excising  a  wedge-shaped  piece  from  the  dorsum 
of  the  organ  by  transverse  incisions,  and  bringing  the  sides  of  the 
wounds  together  so  as  to  raise  the  glans  penis,  as  advised  by  Pancoast; 
or  (3)  in  amputating  the  head  of  the  organ,  and  enlarging  the  hypos- 
padiac  orifice,  as  suggested  by  Holmes. 

Fissure,  or  Cleft  of  the  Scrotum,  occurring  in  connection  with 
malformation  of  the  penis  and  complete  hypospadias,  constitutes  a  variety 
of  so-called  hermaphrodism;  the  cleft;  scrotum  represents  the  labia  majora, 
and  the  deformed  penis  the  clitoris,  and  if  the  testes  be  retained  within 
the  abdomen  the  resemblance  to  the  female  organs  is  tolerably  complete 
These  cases  seldom  admit  of  operative  interference,  but  the  surgeon  may 
be  called  upon  to  express  an  opinion  as  to  the  sex  of  the  child,  and  to 
advise  as  to  the  mode  in  which  it  shall  be  brought  up.  The  diagnosis 
of  sex  can  usually,  but  by  no  means  always,  be  made  by  simultaneous 
rectal  and  vesical  exploration ;  if  no  trace  of  a  uterus  bo  found,  and  if 
the  supposed  vagina  open  directly  into  the  bladder,  the  probability  is 
that  the  subject  belongs  to  the  male  sex.  In  a  case  of  doubt,  it  wonUl 
probably  be  judicious,  as  advised  by  Holmes,  to  bring  the  child  up  as 
a  boy. 

Phimosis. 

Phimosis  may  be  cither  congenital  or  acquired.  This  condition  con- 
sists in  an  elongation  of  the  prepuce,  with  contraction  of  its  orifice,  pre- 
venting the  foreskin  from  being  drawn  back  so  as  to  expose  the  glans 
penis. 

Congenital  Phimosis. — In  congenital  cases  the  contraction  is  most 
marked  in  the  inner  or  mucouslaj'er  of  the  prepuce,  which  adheres  more 
or  less  closely  to  the  surface  of  the  glans,  while  the  skin  of  the  part  is 
comparatively  lax.  Phimosis  is  often  the  source  of  great  inconvenience, 
if  not  of  positive  disease.  In  childhood,  it  may  form  an  impediment  to 
the  flow  of  urine,  leading  to  irritation  of  the  urethra  and  bladder,  and 
often  giving  rise  to  symptoms  of  vesical  calculus.  In  adult  life,  it  may 
similarly  interfere  with  the  discharge  of  semen,  and  thus  render  the 
patient  practically  sterile,  while,  by  preventing  the  retraction  of  the 
prepuce,  it  causes  an  accumulation  of  smegma,  producing  great  irrita- 
tion of  the  part,  and  exposing  the  patient  to  repeated  attacks  of  balano- 
posthitis.  Phimosis,  moreover,  apparently  renders  its  sutjeots  more 
liable  to  the  various  forms  of  venereal  infection,  and  becomes  a  aecicHis 
complication  when  venereal  diseases  are  acquired.  It  alaO|  In  tte 
opinion  of  Hey,  Holmes,  and  others,  predisposes  to  the  developaMMritr  - 
malignant  disease  of  the  part.  A 
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Aoquired  Phimosis  may  result  from  thickening  of  the  prepuce, 
following  gonorrhoeal  or  chancroidal  inflammation,  or  may  be  dependent 
upon  the  existence  of  fissures  or  excoriations  of  the  part.  In  some  in- 
stances, phimosis  is  complicated  with  a  condition  of  solid  oedema  of  the 
prepuce,  constituting  a  state  of  hypertrophy,  which,  like  the  analogous 
hypertrophy  of  the  clitoris,  seems,  occasionally,  to  be  due  to  constitu- 
tional syphilis. 

Treatment  of  Phimosis. — In  some  cases  it  is  sufllcient  to  divide 
the  mucous  layer  of  the  prepuce,  which  is,  as  has  been  mentioned,  the 
part  chiefl}'  affected  in  congenital  phimosis,  but  in  many  instances  it 
will  be  necessary  to  adopt  severer  measures,  which  may  be  classified 
under  the  heads  of  incision^  excision^  and  circumcision. 

1.  Division  of  the  Mucous  Ijayer  of  the  Prepuoe  may  be 

accomplished  in  several  wa^'s : — 

(1.)  Sudden  dilatation  or  rupture  of  the  mucous  la^^er  may  be  effected 
by  introducing  the  blades  of  aa  ordinary  pair  of  dressing  forceps  be- 
tween the  prepuce  and  glans  penis,  one  on  either  side,  and  th^n  quickly 
withdrawing  the  instrument  with  its  blades  widely  separated  ;  the  fore- 
skin is  then  drawn  back,  and  kept  retracted  for  about  forty-eight  hours. 
This  plan  is  said  to  have  originated  with  Hutton,  of  Dublin,  and  has 
been,  lately,  highly  commended  by  Cruise,  of  the  same  place,  who  has 
devised  a  special  instrument  for  tlie  operation.  A  three-bladed  forceps 
is  employed  for  the  same  purpose  by  French  surgeons. 

Erichsen  recommends,  in  cases  of  acquired  phimosis  depending  upon 
fissures  of  the  preputial  orifice,  gradual  dilatalion^  effected  by  means  of 
a  two-bladed  urethral  dilator,  such  as  is  used  in  the  operation  of  lithec- 
taa>'  in  the  female. 

(2.)  The  surgeon  may  employ  a  small  pair  of  scissors,  the  lower  blade 
of  which  is  probe-pointed,  introducing  this  blade  between  the  prepuce 
and  glans,  and  thrusting  the  other  or  sharp-pointed  blade  between  the 
layers  of  the  prepuce.  The  contracted  mucous  layer  can  now  be  divided 
at  a  single  stroke,  the  foreskin  being  then  retracted,  as  in  the  previous 
method.  This  mode  of  operating  appears  to  have  originated  with  Dr. 
Edward  Peace,  of  this  city,  formerly  one  of  the  surgeons  to  the  Penn- 
sylvania Hospital. 

(3.)  Faure's  method  consists  in  forcibly  drawing  backward  the  skin 
of  the  penis,  and  dividing  the  mucous  layer  of  the  prepuce,  which  is 
thus  made  tense,  by  a  succession  of  notches  with  a  pair  of  probe-pointed 
scissors. 

2.  Incision. — This  maybe  done  either  at  the  upper  or  lower  surface 
of  the  penis;  probe-pointed  scissors  may  be  used,  or  the  surgeon  may 
introduce  a  grooved  director,  and  upon  this  a  sharp-pointed  curved  bis- 
toury, which  is  then  made  to  transfix  the  prepuce  and  cut  from  within 
outwards,  scissors  being  employed,  if  necessary,  to  complete  the  division 
of  the  mucous  membrane.  Another  plan  is  to  dispense  with  the  director, 
guarding  the  point  of  the  bistoury  with  a  small  piece  of  wax  until  it  has 
reached  the  desired  point,  when  it  is  made  to  transfix  and  cut  its  way  out 
as  before.  If  the  incision  be  made  below,  the  fraenum,  if  too  short,  may 
be  at  the  same  time  divided.  This  method  is  attended  with  the  disadvan- 
tage of  leaving  a  wing-like  projection  of  preputial  tissue  on  either  side  of 
the  penis,  constituting  an  tmseen^y  defonnity,  and,  if,  as  often  happens, 


922  DISEASES    OF    THE    GENERATIVE    ORGANS. 

the  prepuce  subsequently  becomes  thickened  and  hypertrophied,  inter- 
fering with  coitus. 

8.  Exoision. — The  prepuce  having  been  divided  with  a  bistoury 
along  the  dorsum  of  the  penis,  as  in  the  operation  by  incision,  the  flaps 
on  either  side  may  be  seized  with  forceps  and  cut  off  in  an  oblique  di- 
rection, 80  as  to  make  an  oval  wound;  the  mucous  membrane  is  then 
attached  to  the  skin  with  silk  or  lead  sutures,  and  the  part  covered  with 
a  cold  water-dressing.  This  operation  gives  a  very  good  result,  and  is, 
I  think,  particularly  applicable  to  those  cases  in  which  the  prepuce  is 
in  a  stale  of  solid  odema  and  hypertrophy.  Other  plans  are  to  excise 
the  fraenum,  together  with  a  V-shaped  portion  of  the  prepuce,  as  in  the 
operations  of  Taxil  and  Jobert  (de  Lamballe),  or  to  remove  with  scis- 
sors a  semilunar  dap,  as  in  the  method  of  Lisfranc. 

4.  Circumoision  is,  I  think,  ordinarily  the  best  mode  of  treatment 
The  prepuce  should  be  drawn  forwards,  so  that  the  portion  which  corre- 
sponds, in  the  ordinary  condition,  to  the  line  of  the  corona  glandis  shall 

Fig.  519. 


Circa  mcislon. 

be  entirely  in  front  of  the  penis ;  a  pair  of  narrowbladed  forceps  is  then 
applied  in  an  oblique  direction  (so  as  not  to  encroach  too  much  npon 
the  fraenum),  and  tirmly  held  by  an  assistant,  while  the  surgeon  with  knife 
or  scissors  removes  the  part  of  the  prepuce  which  is  in  front;  when 
the  instrument  is  removed,  it  will  be  found  that  more  of  the  skin  hss 
been  taken  away  than  of  the  mucous  membrane,  and  it  is,  therefore, 
usually  necessarj"^  to  slit  this  along  the  dorsum  of  the  penis — when  the 
flaps  thus  formed  ma}'  be  excised,  and  the  operation  completed  bj 
uniting  the  skin  and  mucous  membrane  with  silk  or  lead  sutures,  or 
with  serre-Jines.  This  operation  is  commonly  attended  with  some  little 
hemorrhage,  which,  if  metallic  sutures  are  used,  can  be  conveniently 
checked  by  transfixing  each  of  the  bleeding  vessels  with  one  of  the 
stitches ;  under  other  circumstances,  ligatures  may  be  required.  An  in- 
genious modification  of  this  operation  is  that  which  was  introduced  bj 
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Fig.  530. 


Ricord,  who  has  devised  for  the  purpose  a  fenestrated  forceps^  through 
which  the  suture  threads  may  be  introduced  before  the  prepuce  is  cut  off; 
the  forceps  being  removed,  the  mucous  membrane  is,  if  necessary,  slit 
along  the  dorsum,  and  each  thread  divided  in  the  middle,  so  as  to  form 
a  suture  on  either  side.  This  modification  of  the  ordinary  operation  of 
circumcision  has  proved  very  satisfactory  in  several  cases  in  which  1  have 
emploj'ed  it. 

No  operation  for  phimosis  should,  as  a  rule,  be  performed  in  any  case 
complicated  with  chancroid,  lest  the  whole  wound  should  become  in- 
oculated. 

Paraphimosis. 

This  is  the  name  given  to  the  condition  in  which  the  prepuce  has  been 
drawn  up  above  the  corona  glandis  and  cannot  be  replaced.  The  glans 
soon  becomes  swollen  and  cBdematous,  from  the  constriction  exercised 
by  the  preputial  orifice,  and,  if  relief  be  not  afforded,  ulceration  or 
sloughing  may  occur.  Paraphimosis  is  chiefiy  met  with  in  boys,  but 
may  occur  at  any  age  if  the  prepuce  be  contracted.  The  treatment  con- 
sists in  effecting  reduction,  which  may  be  sometimes  aided  by  prelimi- 
nary scarifications,  or  by  the  application  of  the  cold  douche  or  of  ice. 
Reduction  ma}'^  usually  be  accomplished 
b3''  the  surgeon^s  fingers,  combining 
traction  upon  the  prepuce  with  com- 
pression of  the  glans,  which  should  be 
well  oiled  and  covered  with  a  small  rag, 
to  prevent  the  fingers  from  slipping.  The 
surgeon  first  compresses  the  glans  firmh*^ 
for  five  or  ten  minutes  with  the  fingers  of 
the  right  liand,  so  as  to  squeeze  the 
blood  out  of  the  part,  and  then  encircling 
the  prepuce  with  the  lell  hand,  as  shown 
in  Fig.  520,  gradually  draws  the  part 
into  its  normal  place,  aiding  the  ma- 
noeuvre by  trying  to  insert  the  right 
thumb-nail  beneath  the  edge  of  the  pre- 
putial orifice.  Other  plans  are  to  com- 
press the  glans  by  surrounding  it  with  a 
tape  or  strip  of  adhesive  plaster,  or  by 
applying  broad-bladed  forceps;  or  to 
raise  the  preputial  ring  upon  a  director, 
wnile  the  glans  is  pushed  up  beneath  the 
instrument.  If  these  means  fail,  a  small 
bistoury  must  be  introduced  fiatwise  beneath  the  edge  of  the  preputial 
orifice,  which  lies  at  the  bottom  of  the  groove  behind  the  swollen  glans, 
and  then  turned  with  its  edge  upwards  so  as  to  nick  the  constricting 
tissues  at  one  or  more  points  of  their  circumference  ;  the  tension  being 
thus  relieved,  reduction  can  be  accomplished  without  difficulty. 


Reduction  uf  paraphimosis. 


Inflammatory  Affections  of  the  Penis  and  Scrotum. 

DiflEUse  Inflammation  of  the  Areolar  Tissue  of  the  Penis 
and  Scrotum  may  result  from  erysipelas  or  urinary  extravasation 
may  occur   as   a   sequela  of  certain    fevers — particularly  variola 
scarlatina.     The  parts  become  greatly  swollen,  coustituting  the 
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dition  often  spoken  of  as  inflammatory  o&dema,  and  gangrene  is  apt  to 
ensue.  The  treatment  consists  in  making  free  incisions,  and  in  elevating 
tlie  parts  and  applying  warm  fomentations ;  quinia  and  iron  may  ^ 
given  in  pretty  large  doses,  while  the  strength  of  the  patient  is  kept  up 
by  the  administration  of  concentrated  food  and  stimulants. 

Gangrene  of  the  Penis  is  a  serious  affection  which  may  resnlt  from 
either  phimosis  or  paraphimosis,  as  it  may,  likewise,  from  traumatic 
causes,  such  as  the  introduction  of  the  organ  into  a  ring,  the  impaction 
of  a  calculus  in  the  urethra,  wounds  of  the  cavernous  bodies,  etc.  Gan- 
grene of  this  part  has  also  been  obsen^ed  as  the  result  of  phagedsenie 
ulceration,  of  phlebitis  of  the  dorsal  VQin,  and  of  urinary  extravasation; 
and  has  been  seen  in  the  course  of  low  fevers.  Usually  the  prepuce  only 
is  affected  ;  but  occasion all}"^  the  skin  of  the  whole  penis  or  even  the 
entire  organ  may  be  implicated.  When  either  the  prepuce  or  the  glans 
is  threatened  with  gangrene,  no  time  should  be  lost  in  slitting  up  the 
former,  so  as  to  relieve  the  part  from  tension.  When  gangrene  has 
actually  occurred,  little  can  be  done  beyond  supporting  the  strength  of 
the  patient,  and  facilitating  the  separation  of  the  sloughs  as  they  be- 
come detached.  Demarquay  speaks  favorably  of  the  actual  cautery  as 
a  means  of  preventing  the  spread  of  the  disease.  The  affection  nuij 
prove  directly  fatal,  through  simple  exhaustion,  through  the  develop- 
ment of  pyajmia,  or  through  the  occurrence  of  secondary  hemorrhage; 
or  may  indirectly  cause  death,  according  to  Demarquay,  from  the  patient 
falling  into  a  state  of  marasmus,  caused  by  the  impairment  of  tie 
generative  powers.  In  other  cases,  in  spite  of  the  loss  of  considerable 
portions  of  the  penis,  the  procreative  powers  of  the  patient  have  not 
been  at  all  diminished. 

Herpetic  and  Aphthous  Ulcerations  on  the  penis  are  chiefly 
interesting  on  account  of  the  probability  of  their  being  mistaken  for 
chancroids  (see  p.  432).  The  treatment  consists  in  the  use  of  astringent 
applications,  such  as  the  oxide  of  zinc  in  powder,  or  lotions  of  borax^ 
and  in  attention  to  the  state  of  the  general  health. 

Balanitis  and  Posthitis  have  already  been  considered  (see  p.  426). 

Structural  Changes  in  the  Penis  and  Scrotum. 

Hypertrophy  of  the  Prepuce  ma}'  result  from  long-continued 
irritation  of  the  part,  or  ma}'  be  due  to  a  condition  of  Elephantiasis  Aror 
hum  (see  pp.  4B7,  500) — in  which  case  the  subcutaneous  tissues  of  the 
penis  are  commonly  affected  in  a  similar  manner,  as  may  be  also  the 
scrotum.  The  treatment  consists  in  the  excision  of  the  enlarged  pre- 
puce and  of  a  V-shaped  piece  from  the  dorsum  of  the  glans  penis,  the 
sides  of  the  wound  ))eing  brought  together  with  stitches. 

Hypertrophy  or  Elephantiasis  of  the  Scrotum  is  chiefly  seen 
in  warm  climates.  The  disease  anatomically  resembles  what  has  been 
described  as  the  fihrchcellular  outgrowth  (p.  467),  and  can  only  be  re- 
moved by  excision.  When  of  moderate  dimensions,  the  hypertrophied 
scrotum  can  be  removed  with  little  risk ;  but  when,  as  not  uufrequently 
happens,  the  part  forms  a  pendulous  tumor  weighing  from  40  to  60  or 
even  80  pounds  fas  in  one  of  Fayrer's  cases\  the  operation  becomes  one 
of  a  formidable  nature.    To  diminish  the  loss  of  blood,  which  is  always 
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considerable,  the  tumor  should  be  elevated  above  the  rest  of  the  bod}*- 
for  some  hours  before  the  operation,  as  advised  by  Brett  and  OTerrall, 
and  the  neck  of  the  tumor  ma}'  be 
compressed  with  a  clamp,  as  I'ecom- 
mended  by  Fayrer,  or  with  a  run- 
ning noose,  as  ingeniously  suggest- 
ed by  Dr.  Mactier.  If  a  hernia  be 
present,  this  should  first  be  fully 
reduced. 

The  operation  may  be  performed 
by  introducing  a  director  down  to 
the  penis,  which  lies  at  the  bottom 
of  a  sinus,  deeply  buried  in  the 
mass,  and  upon  the  director  a  cat- 
lin,  which  is  made  to  transfix  the 
superincumbent  tissues  and  cut  its 
way  outwards.  The  penis  is  now 
carefully  dissected  out  and  held  up 
towards  the  abdomen,  when  inci- 
sions are  made  on  each  side  so  as  to 
expose  the  testes,  which  are  similar- 
ly dissected  out  and  turned  up  until 
the  operation  is  completed.  The  tu- 
nicse  vaginales,  if  diseased,  are  to  be 
cut  away,  and  then  the  whole  mass 
separated  by  cutting  across  its  base 
close  to  the  perineum.  Hemorrhage 
is  next  to  be  suppressed,  50  or  60 
ligatures  being  sometimes  required 
for  this  purpose,  and  the  wound  is 
then  to  be  simplj-  dressed  with  oiled 
lint  and  allowed  to  heal  by  granu- 
lation. The  testes  and  penis  quickly  become  covered,  and  cicatrization 
is  usually  completed  in  from  six  weeks  to  two  months.  If,  in  the  case 
of  a  very  large  tumor,  it  is  found  that  the  dissection  of  the  testes  would 
prolong  tlie  operation  beyond  from  three  to  five  minutes,  Fayrer  advises 
that  the  attempt  to  save  these  organs  should  be  abandoned,  and  the 
whole  mass  swept  away  as  quickly  as  possible.  Of  28  patients  operated 
on  by  Fayrer,  22  recovered  and  6  died,  one  from  shock,  and  the  other  5 
from  pyaemia. 

Vegetations  or  Warts  on  the  penis.  Venereal  Warts^  as  they  are 
often,  though  incorrectly,  called,  have  already  been  referred  to  (see  p. 
495). 

Malignant  Diseases  of  the  Penis. — The  penis  may  be  the  seat 
of  either  epithelioma  or  scirrhus^  the  former,  which  is  the  more  common 
afi*ection,  ordinarily  beginning  in  the  prepuce,  while  scirrhus  usually 
originates  in  the  body  of  the  penis,  in  the  depression  behind  the  corona 
glandis.  Both  of  these  forms  of  disease  appear  to  be  more  common  in 
the  subjects  of  congenital  phimosis  than  in  those  who  are  not  thus 
affected,  which  is  of  itself  a  sufficient  reason  to  induce  the  surgeon  to 
recommend  circumcision  in  all  cases  of  preputial  contraction.  Epithe- 
'  lioma  of  the  penis  ma.y  possibly  be  mistaken  for  exuberant  vegetations 


Hypertrophy  or  elephantiRsis  of  tbe  scrotuin, 
in  a  Hindoo. 
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Fig.  522.  or  for  chancre.     From  the  former  it  may  lie  dis- 

tinguished by  the  indurated  and  infiltrated  con- 
dition of  the  parts,  which  is  characteristic  of  the 
malignant  affection,  and  from  the  latter  by  the  his- 
tory and  course  of  the  disease,  the  comparatively 
late  implication  of  the  ingninal  lymphatic  glands, 
and  the  negative  effect  of  antisyphilitic  treatment. 
TreatmenL — In  the  case  of  epithelioma^  if  the 
nature  of  the  affection  be  recognized  before  the 
glans  has  become  involved,  it  maj'  be  possible  to 
remove  the  whole  mass  of  disease  by  circumcision; 
but  at  a  later  period  amputation  of  the  |)enis  is 
the  only  resource  which  offers  a  prospect  of  benefit, 
and  the  same  operation  is  required  when  the  growth 
Epiiheiioma  of  the  penit.      jg  ^f  ^  gcirihous  character. 

Amputation  of  the  Penis,  if  performed  at  an  early  period,  before 
the  lymphatic  glands  have  become  involved,  is  quite  a  successful  pro- 
ceeding, and  often  gives  a  long  respite  from  the  disease,  if  indeed  it  does 
not  effect  a  permanent  cure.  The  operation  may  be  performed  either  with 
the  ^craaeur  or  with  the  knife.  The  disadvantage  which  attends  the  use 
of  the  former  instrument,  is  that  the  contraction  which  ensues  in  healing 
is  apt  to  diminish  the  calibre  of  the  urethra,  and  thus  lead  to  difficulty 
in  micturition;  to  avoid  this,  it  has  been  recommended  to  introduce  a 
flexible  catheter,  cut  through  this  with  the  chain  of  the  ecraseur^  and 
leave  the  remnant  in  place  during  the  process  of  cicatrization ;  but  it  is 
not  always  very  easy  to  sever  the  catheter  in  this  manner,  and,  unless 
great  care  be  exercised,  the  end  of  the  instrument  may  escape  from  the 
surgeon's  grasp  and  slip  into  the  bladder.  Upon  the  whole,  the  opera- 
tion with  the  knife  seems  to  be  preferable  under  ordinary  circumstances, 
though  if  it  be  necessary  to  amputate  the  organ  very  high  up,  the  ecra- 
seur  may  answer  a  better  purpose. 

To  prevent  hemorrhage,  in  the  use  of  the  knife,  a  tape  may  be  tied 
tightly  around  the  root  of  the  penis,  and  an  assistant  should  grasp  the 
part  with  his  fingers  to  prevent  the  stump  from  being  retracted  lieneath 
the  pubes.  The  surgeon  now  takes  the  glans,  wrapped  in  lint,  in  his  left 
hand,  and  draws  the  organ  forwards,  so  as  to  put  its  integument  on  the 
stretch ;  he  then  cuts  off  the  part  to  be  removed  with  a  sharp  knife,  either 
at  a  single  stroke,  or,  which  I  think  better,  divides  first  the  cavernous 
bodies,  and  then  allows  the  organ  to  retract  before  severing  the  urethra, 
which  is  thus  left  rather  longer  than  the  rest  of  the  penis.  Bleeding  is 
next  to  be  checked,  about  five  ligatures  usually  being  required,  when  the 
operation  should  be  completed  according  to  Ricord's  plan,  by  splitting 
the  projecting  portion  of  the  urethra  at  three  or  four  points  and  evert- 
ing its  mucous  membrane,  which  is  then  attached  to  the  skin  by  means 
of  the  interrupted  suture.  Another  plan,  suggested  by  Watson,  of 
Edinburgh,  is  to  make  a  slit  in  the  integument  of  the  dorsum  of  the 
penis,  and  to  pass  the  projecting  urethra  through  this  slit,  so  as  effecto- 
ally  to  prevent  the  occurrence  of  contraction  during  the  healing  process. 

Unless  the  amputation  be  done  very  near  the  root  of  the  organ,  the 
procreative  powers  of  the  individual  do  not  seem  to  be  impaired  by  the 
operation. 

Non-malignant  Tumors  of  the  penis  are  occasionally  met  with, 
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I  BiAjr  be  removed  witliout  iufi  iiiging^  upon  the 
grity  of  tbe  rest  of  the  organ, 

l^ithelioma  of  the  Scrotum  is  chiefly 
dT\e(\  in  cliimney-s weepers,'  whence  it  has 
I  called  ehim}t€ij-»v:eep€r^s  or  t^oof  cancer :  it 
irs  to  be  produced  by  the  irritation  caused  by 
ie  cfintact  of  soot,  beginning  as  a  scaly  or 
>cnist<?d  wart  which  sonii  ulcerates,  and  perlmps 
Itimatcly  involving  the  whole  scrottnn,the  testis, 
111  the  inguinal  and  pelvic  lymphatic  glands. 
1i©  Ireafmt'nt  consists  in  complete  excision  of  the 
>wth,  at  as  early  a  period  as  possible. 


¥ig,  5^, 


Epiiliellooi*  of  I  be  icrolttm. 


MALFOBMATTOyS  AND  MALPOSITIONS  OP  THB  TESTES. 

Complete  Absence  of  one  or  both  Testes  has  occasionally  been  observed, 

}|  SI  more  common  condition  is  an  Arret<t  in  the  Xurmal  Descent  of  thtt 

yaft^  the  gland  remaining  in  the  abdominal  cavity  or  in  some  part  of 

||6  inguinal  canal.     In  other  cases  a  testis  may  pass  through  the  femo- 

ring,  may  be  found  in  the  perineuni,  or,  thongh  lodged  in  the  acro- 

itn,  may  be  inverted,  so  that  tlie  epididymis  is  placed  in  front  of  the 

iy  of  the  organ*     Ketained  testes  are  liable  to  become  inflamed,  and 

|>eculiarly  predisposed  to  structural  degeneration*     It  would  appear 

ID,  ft'om  the  researches  of  (kniard  and  Cnrling,  that  a  retained  testis 

'  secretes  no  fluid,  or  that  its  secretion  is  destitute  of  spermatozoa  ; 

!  A  monorchidj  or  person  with  one  undescended  testis,  depends  for 

creative  power  upon  the  single  gland  which  has  reached  the  scro- 

,  while  a  rryptorehid^  or  person  with  botli  testes  retained,  though 

Sble  of  coition,  is  necessarily  sterile. 

Treatment. — The  treatment  of  malpositions  of  the  testis  is  in  most 

?9  limited  to  palliative  measures.     If  the  gland  be  still  within  the 

lomt!n  at  the  end  of  the  first  3'ear  of  life.  Curling  advises  the  apjdica- 

ion  of  ft  truss  to  insure  its  jMirmanent  retention.     When  tl»e  testis  is 

jTc  the  external  ring,  it  requires  no  treatment,  unless  it  becomes  in- 

i,  or  is  the  seat  of  structural  degeneration.    When  at  or  just  outside 

ke  external  ring,  tlie  gland  is  liable  to  slip  backwards  and  forwards, 

praiises  a  good  deal  of  pain  when  pinched   in  the  inguijial  canal* 

er  9ucb  circumstances  a  truss  should  be  used,  the  pad  being  applied 

lible  between  the  testis  and  ring;    if  this  cannot  be  done*  the 

may  be  pushed  into  the  canal  and  held  there  with  a  truss  provided 

Hlh  a  suitable  obturator,  as  advised  by  Curling,  or  a  truss  with  a  con- 

%re  or  ring  patl  to  receive  the  gland,  may  be  employed,  as  recommended 

J.Wood. 

If  a  testicle  which  Is  retained  in  the  inguinal  canal  becomes  inflamed^ 
fie  affection  may  at  first  sight  be  mistaken  for  strangulated  hernia, 
at  may  commonly  he  distinguished  in  the  way  described  at  page  776. 
^e  treat meni  consists  in  the  application  of  leeches,  followed  b^*  ice  or 
bot  fomentations,  a.s  most  agreeable  to  the  patient,  with  the  internal 
Iminist ration  of  laxatives  and  saline  diaphoretics.  If  the  gland  be 
inbject  to  re|>cated  attacks  of  inflammation,  the  question  of  exci^on 
lay  properly  be  considered ;  tbe  operation  la  usually  successful,  but  is 


•  la  tb^  onlv  casc«  seen  hy  the  late  J. 
ftlientA  were  uot  chimney -a  weepers. 


C.  Warren,  of  Boston,  however,  the 
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attended  with  a  certain  amount  of  risk,  from  the  proximity  of  the  peri- 
toneum. Excision  is  always  required  in  case  of  structural  degenera- 
tion of  a  retained  testicle,  and  may  also  be  practised  when  the  organ  is 
situated  in  the  perineum,  in  which  position  it  is  constantly  exposed  to 
injury. 

Inversion  of  the  Testicle  is  chiefly  interesting  when  accompanied  with 
hydrocele,  the  fluid  then  being  found  behind  the  organ,  instead  of  Id 
front  of  it,  as  is  usually  the  case. 

H.  Lee  has  recorded  a  curious  instance  of  Temporary  Disappearance 
of  the  Testicle^  the  organ  having  slipped  up  through  the  inguinal  riug, 
which  was  dilated  by  the  presence  of  a  hernia.  The  patient  was  direct^ 
to  go  without  his  truss  for  a  few  days,  when  the  missing  gland  reap- 
l^ared.  Dr.  Humphry  refers  to  a  case  in  which  the  organ  similarly 
vanished,  during  the  act  of  masturbation,  but  in  this  instance  the  dii- 
ai)pearauce  was  unfortunately  permanent. 

Orohitis. 

Oi'chitis,  or  Injlammation  of  the  Testicle^  may  result  from  traumatic 
causes,  from  rheumatism,  from  mumps,  or  from  the  spi*ead  of  gonor- 
rha>al  or  other  inflammation  from  the  urethra.  In  the  latter  cases  the 
epididymis  is  commonly  the  part  primarily  aflected,  constituting  the 
atfection  known  as  Epididymitis^  Hernia  Humoralis^  or  Swelled  Tes- 
ticle^ which  has  already  been  described  at  page  425.  The  symptoms 
of  orchitis  are  those  of  inflammation  in  general,  the  pain  being  very 
intense,  and  often  radiating  up  the  course  of  the  spermatic  cord.  There 
is  usually  eff'usion  into  the  tunica  vaginalis  (acute  hydrocele),  and  there 
is  often  a  great  deal  of  constitutional  disturbance.  The  treatment  is 
essentially  the  same,  no  matter  what  may  be  the  origin  of  the  aflec- 
tlon.  When  the  symptoms  are  very  acute,  I  know  of  nothing  which  will 
afford  such  rapid  relief  as  the  puncture  of  the  tunica  albuginea,  in  the 
way  recommended  by  Yidal  (de  Cassis)  and  H.  Smith.  In  less  acute 
cases,  it  may  be  sufllcient  to  conflne  the  patient  to  bed,  and  to  keep 
the  scrotum  elevated  and  covered  with  cold  lead-water  and  laudanum. 
Laxatives  and  anodyne  diaphoretics,  followed  at  a 
later  period  by  quinia,  may  be  administered  nuter- 
nally.  In  chronic  cases,  in  which  the  enlargement  of 
the  organ  continues  after  the  subsidence  of  all  acute 
symptoms,  strapping  of  the  testicle  may  be  resorted 
to  with  advantage.  This  may  be  done  with  simple 
adhesive  plaster,  or  with  the  plaster  of  ammoniac  and 
mercury  if  there  be  any  suspicion  of  a  syphilitic  taint. 

Strapping  the  Testicle. — The  scrotum  having 
been  carefully  washed  and  shaved,  the  surgeon  draws 
the  skin  of  the  affected  side  upwards,  so  that  the  part 
which  covers  the  testicle  is  tensely  stretched  over  the 
organ.  A  strip  of  plaster  is  then  applied  circularly 
above  the  gland  and  drawn  pretty  closely,  so  as  to 
isolate  the  part  and  prevent  the  other  strips  from  slip- 
ping. These  are  now  applied,  in  an  imbricated  manner, 
alternately  in  a  longitudinal  and  transverse  direction, 
until  the  whole  organ  is  covered  in  and  firmly  and 
evenly  compressed,  no  one  strip,  however,  l>eing  drawn 
Strapping  the  lesiicie.     80  tightly  as  to  producc  cxcoriatiou.     When  properly 


Fig.  524. 


NXVRALOIA    OF   THE    TESTIS. 


929 


plied^  tlic  effect  of  strapping  in  promoting  absorption,  and  tlms  re- 
cing  the  size  of  the  part,  is  very  striking.     The  dressing  eomrnonly 
requires  renewal  every  day  or  every  other  day,  and  upon  each  occasion 
scrotum  should  be  well  washed  with  Castile  soap  and  water,  so  as 
>  keep  the  skin  in  a  health v  condition. 

Lbsoess  and  Hernia  of  the  Testicle, — Abscess  is  an  occasional 
|uel  of  orchitis,  the  pns  being  nsnally  formed  in  the  tissues  of  the 
>tnm  rather  than   in  the  testicle  itself,  but    sometimes  originating 
leath  the  tunica  albuginea,  in  the  proper  gland  strncturc.     In  the 
net  case  the  affection  is  of  but  little  consequence,  the  abscess  healing 
bout  difllculty  after  the  evacuation  of  its 
Itents ;  but  when  the  testicle  itself  is  the  Fig.  525. 

of  suppuration,  a  fistulous  opening  is  apt 
Dain,  through  which  a  portion  of  the 
>us  tubules  may  protrude,  in  the 
a  vascular,  fungoid  mass.  The  ireat- 
af  this  Hernia  of  the  Tt^stif^^  as  it  is 
1»  consists  in  the  topical  use  of  stimulat- 
;  astringents,  such  as  the  red  oxide  of  mer- 
ry, with  pressure — which  may  be  applied 
tb  adhesive  strips,  or,  better,  as  recom- 
Vended  by  Syrae,  by  making  elliptical  inci- 
#toti8  around  the  protruding  mass  and  loosen- 
:the  surrounding  integument,  which  is  then 

Ited  over  the  protrusion  with  sutures— thus  Heroi*  of  Uie  i«ttk!«. 

iking  the    skin    of  the    part   exercise   the 

laisite    compression.      If    one    testicle    only   be    affected*   and    the 
lient*s  health  begins  to  fail  under  the  long  continuance  of  the  dis- 
B)  castration  may  occasionatly  be  justiliable. 

Neuralgia  of  run  Tkstis. 

The  seat  of  pain  may  be  the  epididymis,  the  body  of  the  testicle  itself, 
;  llie  spermatic  cord.  The  part  is  usually  extremely  sensitive  to  the 
ich,  and  there  may  be  slight  swelling  without  any  evidence  of  posi- 

disease.     The  pain  is  often  of  a  paroxysmal  character.     The  affec- 

tiot]  is  sometimes  associated  with  an  irritable  condition  of  the  urethra, 
aiitl  with  the  occurrence  of  involuntary  seminal  discharges.     In  other 

Em  it  depends  upon  the  existence  of  varicocele,  or  may  be  sympa* 
ically  excited  by  hemorrhoids.  Often ^  however,  neuralgia  of  the 
icle  exists  without  any  apparent  cause.  The  frentnient  consists  in 
oving  any  source  of  irritation  that  can  be  discovered,  and,  in  cases 
of  obscure  origin,  in  the  administration  of  tonics  and  antts|)asmodics, 

(d  hi  the  topical  use  of  sedatives  and  anodynes.  Galvanism  has  occa- 
kiially  proved  serviceable  in  these  eases.  Castration  has  been  recom- 
mdcd,  and  is  often  desired  by  the  patient.  It  is,  liowever,  an  unjnsti- 
ble  operation  under  these  circumstances,  as  being  totally  uncalled  for 
eases  of  local  origin,  and  only  capable  of  affording  temporary  relief, 
J  if  tijy  in  those  of  a  constitutional  nature. 

^BZTy^froc^^e  of  the  Tunica  Vaginatift^  or  simply  Hydrocele^  consists  in 
^KoUection  of  serous  fluid  in  the  tunica  vaginalis.     Several  varieties  of 
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the  disease  are  described  by  surgical  writers,  as  the  congenital^  the  ac- 
quired^ and  the  encysted  hydrocele.  Inguinal  hydrocele  is  a  name  used 
by  Holthouse  for  hydrocele  occurring  in  connection  with  an  undescended 
testis. 

Congenital  Hydrocele  results  from  an  imperfect  closure  of  the 
communication  between  the  tunica  vaginalis  and  the  peritoneal  cavity. 
This  form  of  hydrocele  is  observed  in  infants,  and  may  be  recognized 
by  the  fluid  flowing  back  into  the  abdominal  cavity  when  the  scrotum  is 
elevated  or  compressed.  Congenital  hydrocele  usually  undergoes  a 
spontaneous  cure  by  the  closure  of  the  vaginal  process  of  peritoneum; 
if,  as  often  happens,  the  hydrocele  be  accompanied  with  hernia,  a  truss 
should  be  worn  to  prevent  the  descent  of  the  intestine.  Should  a  con- 
genital hydrocele  not  disappear  spontaneously,  discutient  remedies,  such 
as  a  lotion  containing  muriate  of  ammonia,  or  the  tincture  of  iodine 
(diluted),  may  be  applied  to  the  scrotum,  or  acupuncture  ma3^  be  tried, 
or  the  fluid  may  be  evacuated  with  an  exploring  trocar  and  canula,  and 
a  little  alcohol  injected  while  -compression  is  maintained  upon  the  in- 
guinal canal.  This  plan,  which  is  recommended  by  Richard,  is,  however, 
necessarily  attended  with  some  risk  of  peritonitis. 

Acquired  Hydrocele  may  originate  in  an  attack  of  orchitis,  which, 
as  has  been  mentioned,  is  usually  accompanied  with  efl'usion  into  the 
tunica  vaginalis,  but  more  commonl3'^  begins  as  a  chronic  affection,  some- 
times following  a  blow,  but  often  being  assignable  to  no  particular  cause. 
It  may  occur  at  any  age,  but  is  probably  most  common  in  infants,  and  in 
adults  about  the  middle  period  of  life. 

The  sympfoins  are  swelling,  beginning  at  the  lower  part  of  the  scrotum, 
and  attended  with  a  sensation  of  weight  and  dragging,  but  rarely  with 
pain.  The  swelling  is  at  first  (usually)  soft,  fluctuating,  and  elastic,  but 
ultimately  becomes  tense  and  hard,  and  assumes  a  pear-like  shape  which 
is  very  characteristic.  The  size  varies  from  that  of  a  hen's  egg  to  that  of 
a  large  orange,  sometimes  even  excjBcding  the  latter  measurement.  As 
the  swelling  creeps  up  the  cord  to  the  external  abdominal  ring,  it  covers 
over  and  partially  conceals  the  penis. 

The  diagnosis  can  usually  be  made  without  diflSculty,  by  noting  the 
pyriform  character  of  the  tumor,  and  by  observing  that  the  swelling  of 
hj'droccle  is  translucent  when  examined  by  transmitted  light.  For  this 
test  the  patient  should  be  in  a  dark  room,  and  the  surgeon  should  grasp 
the  neck  of  the  hydrocele  with  one  hand,  so  as  to  put  the  integument  on 
the  stretch,  while  the  edge  of  the  other  hand  is  applied  to  the  convexity 
of  the  swelling  so  as  to  shade  it  from  side  rays ;  a  lighted  candle  or 
lamp  being  then  held  by  an  assistant  close  behind  the  tumor,  this  will 
in  the  large  majority  of  cases  be  found  translucent.  This  test  may,  how- 
ever, occasionally  fail,  either  from  the  dark  color  of  the  contained  liqiiid, 
or  from  the  thickness  of  the  superincumbent  tissues;  under  such  circum- 
stances an  exploratory  puncture  or  incision  may  be  required  to  reveal  the 
true  nature  of  the  aflection.   For  the  diagnosis  from  hernia^  see  page  776. 

The  fluid  of  a  hydrocele  varies  in  quantity  in  different  cases,  the 
amount  being  usually  from  six  ounces  to  a  pint,  but  occasionall3'  reach- 
ing to  several  quarts ;  it  is  commonly  of  a  straw  color  and  limpid,  and 
is  albuminous,  coagulating  sometimes  into  a  solid  mass  when  heated;  in 
other  instances  it  is  of  a  dark  brown  color,  from  the  admixture  of  blood, 
and  it  then  usually  contains  cholestearine.  In  some  rare  cases  it  coagu- 
lates spontaneously.    The  tunica  vaginalis,  or  Sac  of  the  Hydrocele^  and 
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ber  coYeritig!?,  are  tisimlly  tliinDed  by  dietcosion^  but  otherwise 

l1;  in  some  cases,  however,  the  sac  is  tbickeued — becoming  the  seat 

r  A  pseudo-merabranous  foniiation  which  may  send  prolongations  acroaB 

5  cavity  in  the  Ibrm  of  bands  or  septa — or  more  rarely  undergoes  ealei* 

liion  ;  in  these  eases  tlie  resulting  pressure  may  cause  atropliy  of  the 

cle,  but  in  most,  instances  this  organ  is  normal  or  sliorhtly  enlarged. 

\  position  of  the  teatiifj  in  hydrocele,  is  almost  always  at  the  lower  and 

rior  part  of  the  scrotum,  but  it  may  occasionally  be  in  front  (from 

lital  inversion  of  the  organ),  or  its  position  may  be  altered  by 

aation  of  adhesions  between  the  opposing  surfaces  of  the  tunica 

ilis.     The  position  of  the  testis  should    always    be,  if  possible, 

ertained  (by  examination  with  transmitted  light)  before  resorting  to 

eration.     The  two  tuuicje  vaginales  are  aftected  with  about  equal  fre- 

acy,  and  double  hffdrorrle  is  occasionally  observed ;  in  this  case  the 

iatence  of  a  communication  with  the  abdominal  cavity  may  always  be 

»pected. 

[The  treatment  of  acquired  hydrocele  may  be  either  palliative  or  nidi- 

In  infants  and  young  children,  a  cure  may  oflen  be  eflected  by  the 

plication  of  discutients,  or  by  acupuncture,  as  in  the  congenittd  form 

[the  affection;  and,  even  in  adults,  a  single  tapping  (which  constitutes 

lUiative  mode  of  treatment)  will  occasiouallv  alford  permanent 

J  though,  more  commonly,  the  effusion  retuins  after  each  tapping, 

bjdrocele  rc-acquiring  its  original  size  in  the  course  of  a  few  months. 

lionally  the  intervals  between  the  successive  returns  of  the  dtseaso 

^me  gradually  longer^  until^ after  repeated  tappings,  the  atfeetion  tilti- 

ely  disappears* 

tpping  a  Hydrocele,  or  the  Palliative  Oi^eralion^  is  attended  with 
ry  liiile  risk,  though,  in  aged  subjects,  death  may  occasionally  follow 
»m  the  occurrence  of  diffuse  inflammation  of  the  connective  tissue  of 
part.  The  surgeon,  having  determined  the  position  of  the  testicle, 
Bpatbe  hydrocele  with  his  left  hand  so  as  to  make  the  skin  tense,  and 
iiDg  a  point  which  is  at  the  opj)osite  side  from  the  gland,  and  free 
1  Bubcutaneous  veins*  introduces,  with  a  quick  plunging  motion,  a 
trocar  and  can u la,  at  about  the  junction  of  the  middle  and  lower 
I  of  the  scrotum-  The  instru- 
*0bould  be  at  first  thrust  di- 
'  backwards,  bat  as  soon  as  the 
;.lias entered  the  sac  should  t)e 
I  in  an  upward  direction  (Fig, 
AS  to  avoid  wounding  the 
&n  accident  which,  though 
followed  by  any  evil  result, 
lid,  if  possible,  be  avoided,  Tlie 
Dear  is  then  withdrawn,  when  the 
fluid  escapes  through  the  canula,and 
Is  caught  in  any  convenient  recepta- 
ele.  The  operation  is  attended  wilh 
Teiy  little  pain,  and  the  patient  need 
not  tlierefore  be  etherized  ;  he  may 
be  placed  in  the  recumbent  position, 
or,  which  I  prefer,  if  the  hydrocele 
ie  not  a  very  large  one,  may  sit  on 
the  edge  of  a  high  chair,  or  stand,  leaning  against  a  table.  The  surgeon 
should  examine  his  trocar  before  using  it,  to  make  sure  that  it  has  a  good 
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point,  and  tbat  it  fits  and  slips  easily  in  the  eanula;  from  neglecfli 
Ibis  preeaution,  I  have  seen  a  surgeon  introduce  his  instrument,  tarn 
then  find  that  the  trocar  could  with  great  diflSculty  be  extricated  from 
the  canula  into  which  it  was  firraly  rusted.  After  the  withdrawal  of 
the  CBnula,  a  piece  of  sticking-plaster  may  be  put  over  the  puncture,  biit 
no  further  after-treatment  is  required.  The  palliative  treatment  maybe 
properly  employed  if  the  patient  cannot  spare  the  requisite  time  from  his 
ordinary  avocations  to  undergo  the  operation  for  the  radical  cure,  wid 
in  the  case  of  very  old  or  feel>ie  men  who  might  illy  support  the  risk  of' 
the  operation.  Simple  tapping  may  also  be  employed  once  or  twice  w 
a  preliminary  to  the  radical  treatment,  which  is  moat  apt  to  succeed  whea 
the  disease  is  in  a  chronic  condition. 

Hadioal  Treatment  of  Hydrocele, — Tarions  operations  are  pt^ 
formed  with  a  view  of  effecting  a  permanent  cure  of  hydrocele,  tf 
most  worthy  of  mention  being  the  methods  by  injection^  by  the  foi 
lion  of  a  ifelon,  by  incision^  and  by  excision  of  the  tunica  va<pnalii, 

1.  InjecHon. — The  fluid  of  the  h3^drocele  having  been  evacuatal  with 
the  trocar  and  cannla,  some  irritating  substance  may  be  injected  tlirougll 
the  latter,  so  as  to  excite  inflammation  in  the  tunica  vnginalis.  The 
modus  ojwrandi  of  injections,  in  eases  of  hydrocele,  appears  to  be  in 
cases  the  formation  of  inflammatory  lymph,  which  glues  together 
or  less  completely  the  opposing  surfaces  of  the  sac ;  in  some  iustaDeei| 
however,  no  adhesions  have  been  found  on  dissection,  and  the  cure  h 
a{>peared,  therefore,  to  be  due  to  some  intangible  change  in  the  tuui 
vaginalis  itselC  The  injection  treatment  is  very  rarely  followed  bj 
suppuration,  Tarious  substances  have  been  emplo^^ed  for  the  injectioi 
of  hydrocele,  the  best  being  the  tincture  of  iodine,  as  originally  sa|* 
gested  by  Sir  J-  Ranald  Martin.  Some  surgeons  use  the  tincture  largelj 
dilated,  allow  ing  the  injected  fluid  to  flow  o«t  again  through  the  canull 
before  the  latter  is  withdrawn;  but  Syme's  plan,  which  I  have  alwiji 
followed,  and  which,  when  properly  carried  out,  almost  never  fails,  is  U 
inject  a  small  quantity  of  the  pure  tincture  (f5j  to  iij,  according  to  th 
size  of  the  swelling),  and  allow  it  to  remain  in  the  sac.  The  injectioi 
may  be  made  with  an  ordinary  penis  syringe;  or,  which  is  more  con 
venient,  a  gum-elastic  bag  w^iih  a  nozzle  and  stopcock  ;  and  it  is  bctUI 
to  use  a  platinum  canula  instead  of  one  made  of  silver,  as  the  lattd 
metal  maj^  be  corroded  by  the  contact  of  the  iodine.  Alter  the  injeO 
tion,  the  canula  should  be  cautiously  withdrawn,  so  as  to  prevent 
escape  of  the  fluid,  which  should  then  be  diflTused  over  the  whulft^ 
face  of  the  sac  by  giving  the  part  a  shake.  A  good  deal  of  pnin  ufl^^ 
follows  the  operation,  and  the  scrotum  commonly  swells  to  its  origini 
size  in  the  course  of  a  few  days,  the  swelling  then  gradually  subsidiDj 
until  the  cure  is  complete.  In  this  stage  of  the  treatment,  the  progres 
of  the  cure  may  be  hastened  by  systematically  strapping  the  part  wit) 
adhesive  jilaster.  The  patient  should  be  confined  to  bed,  or  at  leaU  l^ 
a  lounge,  for  two  or  three  days ;  but  after  that  may  resume  his  ordioifj 
occupation  s, 

2»  TIte  Seton. — Should  the  injection  treatment  fail  (which,  I  mtyil 
peat,  will  very  seldom  happen  if  the  surgeon  use  the  pure  tinclait  I 
iodine,  and  allow  it  to  remain  in  the  sac),  the  next  l>est  plan  is  to  i^ 
lish  a  seton.  This  may  conveniently  be  done  by  replacing  the  tro^^f 
the  canula,  after  evacuating  the  contents  of  the  sac,  and  then  mal^B 
counter-puncture  from  within  outwards;  the  trocar  is  now  wirhd^l 
and  an  eyed-probe»  carrying  two  or  three  strands  of  silk,  passed  throQiJ 


Ill 
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he  canula^  which  is  finally  removed,  leaving  the  threads  in  place.     The 
Qds  are  iheii  loosely  kuotted  ami  the  patient  sent  to  bed.     The  threads 
lay,  In  mo6t  instances,  be  removed  tlie  next  dn\%  or  the  da>'  aAer;  but 
laionally  must  be  left  a  week  or  even  longer,  to  produce  the  required 
dount  of  inflammation.     The  use  of  wire  was  recommended  by  Simp- 
>n,  with  tlie  expectation  that  it  would  be  less  apt  to  excite  troublesome 
Itippnration  than  the  seton  made  with  eilk.    The  experience  of  surgeons 
snerally  has,  however,  shown  that  such  is  not  the  case,  while  it  has 
en  found  that  the  wire  seton  is  by  no  means  a  certain  remedy, 

3.  Inci»ion — This  consists  In  laying  open  the  sac   and  stuffing  the 
round  with  lint,  so  as  to  induce   suppuration.     Though   an  etticient 

mode  of  treatment,  this  is  in  most  cases  unnecessaril}''  severe,  and  is  not 
entirelj'  free  from  risk.  It  is  particularly  adapted  to  cases  in  which  the 
tblckneas  of  the  sac  prevents  the  diagnosis  from  being  made  by  the  ex- 
amination with  transmitted  light ;  if  such  a  ease  be  really  one  of  hydro- 
cele^ the  incision  will  suffice  for  its  cure,  while,  if  it  turn  out  to  be  one 
of  tolid  tumor,  the  wound  can  be  utilized  for  the  operation  of  castration. 

4.  Excinioru — This  consists  in  laying  open  the  .sac,  and  carefully  dis- 
secting out  the  tunica  vaginalis.  If  the  operation  succeeds,  the  cure 
Is  oecessaril}'  permanent;  but  the  procedure  is  a  dangerous  one,  and 
should  [ye  kept  as  a  last  resort  for  cases  that  resist  all  other  modes  of 
treatment. 

Enoysted  Hydrocele  (Spermatocele) In  this  aff"ection  the  fluid 

is  not  contained,  properl}'  speaking,  in  the  tunica  vaginalis,  but  in  an 
in<le;>endeut  cyst  projecting  from  the  surface  of  the  testicle,  or  more 
L*'UMUouly  from  the  epididymis.  In  the  latter  case,  the  fluid  of  the  cyst 
ciiiJers  from  that  of  an  ordinary  hydrocele  in  being  watery  or  milky,  and 
iti  containing  spermatozoa;  and  the  name  spermatocele  in  therefore 
properly  applied  to  these,  which  belong  to  the  class  oC  seminal  c?/*t/«  (see 
p,  4»}3).  Those  comparatively  rare  s[>eciraens  of  encysted  hydrocele, 
however,  in  which  the  cyst  projects  from  the  body  of  the  testis,  cannot 
be  so  classed,  as  they  do  not  appear  to  contain  spermatozoa — their  fluid 
beiog  of  a  serous  character  like  that  of  the  common  hydrocele.  The 
dUignojfi»  of  the  encysted,  from  the  other  forms  of  hydrocele,  can  usually 
be  made  by  observing  the  position  of  the  testis  in  relation  to  the  sac, 
wliicb,  in  the  encysted  variety  of  the  disease,  commonly  projects  from 
ilie  surface  of,  but  does  not  surround  the  gland.  The  treatment  is  the 
as  for  the  ordinary  acquired  hydrocele. 


I 


Fibrous  or  Fibro-cartil acinous  bodies  are  sometimes  found  in  the  sao 
of  a  hydrocele;  they  resemble  in  structure  the  rice-like  bodies  found  in 
synovial  bursie,  and,  if  recognized  during  life,  may  be  removed  by  a 
simple  incision* 

Hydrocele  of  the  Spermatic  Cord. — Three  varieties  are  described 
by  systematic  writers,  viz.:  (1)  the  nimple  hydrocele  of  the  cord,  which 
consists  in  an  accumulatiou  of  serous  fluid  in  the  cavity  which  often 
persists  in  the  funicular  portion  of  the  vaginal  process  of  the  perito- 
neum ;  (2)  the  envysttd  hydrocele  of  the  cord,  in  which  the  fluid  is 
contained  in  an  independent  cyst  develojied  in  this  situation;  and  (3) 
the  diffti^ed  hydrocele  of  the  cord,  a  rare  aflection,  referred  to  by  Fott 
and  Scarpa,  which  a  pi)ears  to  consist  in  an  oBdematous  infiltration  of  the 
areolar  tissue  of  the  parL  For  the  diagnosis  of  hydrocele  of  the  cord 
from  hernia,  see  page  776.    The  treatment  of  the  simple  and  encysted 
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varieties,  consists  in  tapping,  followed,  if  necessary,  by  the  injection  of 
iodine,  or  tlie  formation  of  a  seton.  For  the  diffused  hydrocele — ^if 
any  treatment  were  required — ^the  external  use  of  iodine  or  other  sorbe- 
facients  might  be  resorted  to. 

HaBmatooele. — Of  this  there  are  three  varieties,  viz.:  (1)  hasmaiocele 
of  the  tunica  vaginalis^  consisting  in  an  effusion  of  blood  into  this  sac,  and 
often  supervening  upon  an  ordinary'  hj'drocele;  (2)  encysted  hatmatocele^ 
in  which  the  blood  is  effused  into  the  sac  of  an  encysted  hydrocele;  and 
(3)  hsematocele  of  the  cord^  in  which  the  effusion  occupies  a  position 
corresponding  to  that  of  a  hydrocele  of  this  part.  Hsematocele  may 
result  from  traumatic  causes — such  as  a  blow  or  squeeze,  or  possibly  the 
wound  of  a  small  vessel  inflicted  in  the  operation  for  hj'drocele — or  maj 
originate  i<pontaneouHly  from  the  rupture  of  a  spermatic  vein.  In  the 
spontaneous  cases,  which  are  comparatively  rare,  the  hsematocele  some- 
times attains  a  ver}'  large  size,  and  the  affection  is,  under  these  circum- 
stances, attended  with  considerable  danger.  The  blood  of  a  haematocele 
is  at  first  of  course  fluid,  and  may  continue  in  this  state  for  many  years; 
in  other  cases,  it  undergoes  partial  coagulation,  the  clots  sometimes 
assuming  a  laminated  arrangement  like  that  seen  in  the  sac  of  an  anea- 
rism  ;  or  the  blood  corpuscles  may  become  disintegrated,  when  the  flaid 
of  the  haematoccle  has  a  dark  and  grumous  appearance,  and  often  con- 
tains cholestearine ;  if  decomposition  of  the  blood  occurs,  suppuration 
of  the  sac  may  ensue,  and  perhaps  lead  to  fatal  consequences. 

The  symptoms  are  much  the  same  as  those  of  hydrocele,  except  that 
the  part  is  not  translucent  when  examined  by  transmitted  light.  The 
diagnosis^in  the  earl}'^  stages  of  the  affection,  can  commonly  be  made  by 
observing  that  the  swelling  occurs  rapidly,  and  usually  afler  a  blow— 
and  yet  is  obviously  not  due  to  orchitis — while  the  absence  of  transln- 
cenc}',  and  the  existence  of  ecchymosis,  serve  to  distinguish  the  affection 
from  hydrocele.  When  haematocele  has  passed  into  a  chrouic  condi- 
tion, the  diagnosis  is  more  difficult,  and  in  many  cases  the  disease  has 
been  mistaken  for  cancer,  and  vice  versd,  Humphry  points  out  that 
the  cancerous  testis  steadily  increases  in  size,  while  the  growth  of  a 
haematocele  is  irregular,  and  the  swelling  sometimes  even  andergoes 
diminution.  The  diagnosis  from  hernia  has  already  been  given  at 
page  776. 

Treatment. — In  many  cases  hsematocele  undergoes  a  spontaneous 
cure ;  the  hemorrhage  ceases,  and  absorption  then  gradually  occurs  as 
in  the  case  of  blood  effused  in  other  parts  of  the  body.  Hence,  in  the 
early  stages  of  the  affection,  the  treatment  should  be  merely  palliative, 
consisting  in  the  enforcement  of  rest,  with  elevation  of  the  scrotum,  the 
application  of  cold,  etc.  After  a  few  days,  the  patient  may  go  about 
with  a  suspensory  bandage.  If,  however,  the  haematocele  be  in  a 
chronic  state,  tapping  may  be  resorted  to,  and  will  occasionally  effect 
a  cure;  should  the  sac  refill,  its  contents  will  probably  be  thinner 
and  more  serous  than  at  first,  and  the  case  will  thus  gradually  become 
assimilated  to  one  of  hydrocele,  when  it  may  be  treated  with  iodine 
injections.  If  the  haematocele  contain  a  large  proportion  of  ooagulum, 
it  will  probably  be  necessary  to  lay  the  sac  open  and  allow  it  to  heal  by 
granulation.  This  should  not,  however,  be  done  during  the  early  stages 
of  the  affection,  particularl}-  in  a  case  of  the  spontaneous  variety,  lest 
dangerous  or  even  fatal  hemorrhage  should  take  place  from  the  ruptured 
vein,  which  is  sometimes  veiy*  much  enlarged.  Before  either  puncturing 
or  incising  a  haematocele,  the  surgeon  should,  if  possible,  det«rniine  the 
position  of  the  testis:    this  cannot  be  ascertained,  as  in  the  case  of 
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jdroccle,  by  examinaiian  with  transTnitted  light,  hut  much  information 
fay  often  be  gained  by  tracing  down  tlic  cord,  and  by  noting  the  sensa* 
^otts  of  the  patient,  who  nsually  experiences  a  characteristic,  sickening 
In  when  pressure  is  made  on  the  testicle* 

Yakicocblb, 

icocele,  or  CirmceJe  (varicose  enlargevient  of  the  veins  of  the  pper- 
eoni)^  18  a  very  common  afiection,  existing^  according  to  Hum- 
!l?y,  in  ahont  ten  per  cent,  of  all  ninle  adults.  The  caiist's  of  varico- 
ane  those  of  varix  in  general;  the  analumieal  peculiarities  of  the 
Datic  veins  render  tliem  particularly  susceptible  to  the  affection, 
is  chiefly  seen  in  tliose  of  lax  and  feeble  habit,  and  is  often  heredi- 
%Ty*  Varicocele  is  much  more  frequently  seen  on  the  left  side  than  on 
lie  riffht:  this  appears  to  be  due  to  a  combination  of  causes,  such  as 
lie  pri^ition  of  the  left  testicle,  which  is  usually  more  dependent  than 
right;  the  obstacle  to  the  return  of  blond  which  exists  on  the 
ftfl  »ide^  from  the  left  spermatic  vein  joining  the  renal  vein  at  a  right 
jfle,  instead  of  opening  directly  into  the  vena  cava,  as  is  done  by  the 
^t  spermatic  vein ;  the  comparative  deficiency  of  valves  in  the  left 
latic  vein  as  compared  with  the  right  (first  pointed  out  by  Dr.  J.  H. 
[>n,  of  this  city);  and  the  exposure  of  the  left  spermatic  vein  to 
|ure,  from  accumulations  of  fecal  matter  in  the  sigmoid  flexure  of 
>loti. 

B^nnptoms. — Varicocele  forms  a  pyramidal  swelling  in  the  scrotum, 

rith  its  base  downwards,  and  its  apex  extending  upwards  towards  the 

Eigainal  canal.     The  swelling   has  a  peculiar  knotted  and  convoluted 

fl,  and  the  sensation  conveyed  to  the  hand  is  often  com|)ared  to  that 

lliich  would  be  given  by  a  hunch  of  earthworms.     The  tumor  increases 

^heti  the  patient  staufls  or  walks,  and  almost  if  not  quite  disappears 

thetk  he  lies  <lown.     It  is  sometimes,  but  b}*  no  means  always,  atten<lcd 

ttli  a  feeling  of  weight  and  e%'en  pain,  which  is  increased  by  exercise, 

id  is  apt  to  be  worse  in  summer,  when  the  scrotum  is  more  relaxed 

id  pendulous  than  at  other  seasons.     Varicocele  sometimes  attains  a 

latderahlc  size,  filling  the  scrotum  and  enveloping  the  testicle,  which 

my  undergo  diminution  in  bulk  from  the   pressure  of  the  overlying 

>in»,     Knpture  of  a  varicocele  may  occur  from  a  blow  or  other  injur}^, 

Ing  great  effusion  of  blood;  Erichsen  mentions  a  case  of  this  kind 

\ich,  the  tumor  having  been  opened,  the  patient  died  from  venous 

Drrhage. 

The  diagnosis  of  varicocele  from  hernia  (the  only  affection  with  which 
is  likely  to  be  confounded)  has  been  given  at  page  77fi. 

Treatment. — In  the  large  majority  of  cases,  no  treatment  whatever 
require*! ;  the  patient  may  wear  an  elastic  suspensory  bandage,  to 
ipport  the  part  and  relieve  the  feeling  of  weight  which  sometimes 
ceompanies  the  affection,  but  even  this  apparatus  is  in  many  instances 
>Iuntarily  thrown  aside.  To  lessen  tlie  capacity  of  the  scrotum,  its 
gr  part  may  be  drawn  through  a  soft  metallic  ring  covered  with 
'  pr,  or  one  of  vulcanized  India-rubber;  this  plan,  which  was  sag- 
"  by  Wormald,  would  certainly  be  attended  with  less  risk  than  that 
rhich  it  appears  to  have  l>een  suggested,  viz.,  excision  of  the  lower 
>rtion  of  the  scrotum,  as  recommended  by  Cooper  and  IJriggs,  and 
iore  recently  by  M.  U.  Henry,  of  New  York,  who  has  devised  an 
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varieties,  consists  in  tapping,  followed,  if  necessary,  by  the  injection  of 
iodine,  or  the  formation  of  a  seton.  For  the  diffused  hydrocele— if 
any  treatment  were  required — ^the  external  use  of  iodine  or  other  sorbe- 
facients  might  be  resorted  to. 

HsBmatooele. — Of  this  there  are  three  varieties,  viz.:  (1)  hasmatocele 
of  the  tunica  vaginalis^  consisting  in  an  effhsion  of  blood  into  this  sac,  and 
often  supervening  upon  an  ordinary  hydrocele;  (2)  encysted hxmatocek^ 
in  which  the  blood  is  effused  into  the  sac  of  an  encysted  hydrocele;  and 
(3)  hsematocele  of  the  cord^  in  which  the  effusion  occupies  a  position 
corresponding  to  that  of  a  hydrocele  of  this  part.  Hsematocele  may 
result  from  traumatic  causes — such  as  a  blow  or  squeeze,  or  possibly  the 
wound  of  a  small  vessel  inflicted  in  the  operation  for  h^'droc^le — or  may 
originate  Hpontaneovsly  from  the  rupture  of  a  spermatic  vein.  In  the 
spontaneous  cases,  which  are  comparatively  rare,  the  hsematocele  some- 
times attains  a  ver}'  large  size,  and  the  affection  is,  under  these  circum- 
stances, attended  with  considerable  danger.  The  blood  of  a  hsematocele 
is  at  first  of  course  fluid,  and  may  continue  in  this  state  for  many  years; 
in  other  cases,  it  undergoes  partial  coagulation,  the  clots  sometimes 
assuming  a  laminated  arrangement  like  that  seen  in  the  sac  of  an  aneu- 
rism ;  or  the  blood  corpuscles  may  become  disintegrated,  when  the  floid 
of  the  hsematocele  has  a  dark  and  grumous  appearance,  and  oflen  con- 
tains cholestearine ;  if  decomposition  of  the  blood  occurs,  suppuration 
of  the  sac  may  ensue,  and  perhaps  lead  to  fatal  consequences. 

The  symptoms  are  much  the  same  as  those  of  hydrocele,  except  that 
the  part  is  not  translucent  when  examined  by  transmitted  light.  The 
diagnoHiSjln  the  early  stages  of  the  affection,  can  commonly  be  made  by 
observing  that  the  swelling  occurs  rapidly,  and  usually  after  a  blow— 
and  yet  is  obviously  not  due  to  orchitis — while  the  absence  of  translu- 
cency,  and  the  existence  of  ecchymosis,  serve  to  distinguish  the  affection 
from  hydrocele.  When  hsematocele  has  passed  into  a  chronic  condi- 
tion, the  diagnosis  is  more  diflScult,  and  in  many  cases  the  disease  has 
been  mistaken  for  cancer,  and  vice  versd.  Humphry  points  out  that 
the  cancerous  testis  steadily  increases  in  size,  while  the  growth  of  a 
hsematocele  is  irregular,  and  the  swelling  sometimes  even  undergoes 
diminution.  The  diagnosis  from  hernia  has  already  been  given  at 
page  776. 

Treatment. — In  man}'  cases  hsematocele  undergoes  a  spontaneons 
cure ;  the  hemorrhage  ceases,  and  absorption  then  gradually  occurs  as 
in  tiie  case  of  blood  effused  in  other  parts  of  the  body.  Hence,  in  the 
early  stages  of  the  affection,  the  treatment  should  be  merely  palliative, 
consisting  in  the  enforcement  of  rest,  with  elevation  of  the  scrotum,  the 
application  of  cold,  etc.  After  a  few  days,  the  patient  may  go  about 
with  a  suspensory  bandage.  If,  however,  the  hsematocele  be  in  a 
chronic  state,  tapping  may  be  resorted  to,  and  will  occasionally  effect 
a  cure;  should  the  sac  reflll,  its  contents  will  probably  be  thinner 
and  more  serous  than  at  flrst,  and  the  ease  will  thus  gradually  become 
assimilated  to  one  of  hydrocele,  when  it  may  be  treated  with  iodine 
injections.  If  the  hsematocele  contain  a  large  proportion  of  ooagulum, 
it  will  probably  be  necessary  to  lay  the  sac  open  and  allow  it  to  heal  by 
granulation.  This  should  not,  however,  be  done  during  the  early  stages 
of  the  aflection,  particularly  in  a  case  of  the  spontaneous  variety,  lest 
dangerous  or  even  fatal  hemorrhage  should  take  place  from  the  ruptured 
vein,  which  is  sometimes  very  much  enlarged.  Before  either  puncturing 
or  incising  a  hsematocele,  the  surgeon  should,  if  possible,  determine  the 
position  of  the  testis:   this  cannot  be  ascertained,  as  in  the  case  of 
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hydrocele,  by  examination  with  transmitted  light,  but  much  information 
may  often  be  gained  by  tracing  down'^the  cord,  and  by  noting  the  sensa- 
tions of  the  patient,  who  usually  exp^j*iences  a  characteristic,  sickening 
pain  when  pressure  is  made  on  the  testicle. 

Varicocele. 

Varicocele,  or  Cirsocele  (varicose  enlargement  of  the  veins  of  the  sper- 
matic cord)^  is  a  very  common  affection,  existing,  according  to  Hum- 
phry, in  about  ten  per  cent,  of  all  male  adults.  The  causes  of  varico- 
cele are  those  of  varix  in  general ;  the  anatomical  peculiarities  of  the 
spermatic  veins  render  them  particularly  susceptible  to  the  affection, 
which  is  chiefly  seen  in  those  of  lax  and  feeble  habit,  and  is  often  heredi- 
tary. Varicocele  is  much  more  frequently  seen  on  the  left  side  than  on 
the  right:  this  appears  to  be  due  to  a  combination  of  causes,  such  as 
the  position  of  the  left  testicle,  which  is  usually  more  dependent  than 
the  right;  the  obstacle  to  the  return  of  blood  which  exists  on  the 
left  side,  from  the  left  spermatic  vein  joining  the  renal  vein  at  a  right 
angle,  instead  of  opening  directly  into  the  vena  cava,  as  is  done  by  the 
right  spermatic  vein ;  the  comparative  deficiencj'  of  valves  in  the  left 
spermatic  vein  as  compared  with  the  right  (first  pointed  out  by  Dr.  J.  H. 
Brinton,  of  this  city);  and  the  exposure  of  the  left  spermatic  vein  to 
pressure,  from  accumulations  of  fecal  matter  in  the  sigmoid  flexure  of 
the  colon. 

Symptoms. — Varicocele  forms  a  pyramidal  swelling  in  the  scrotum, 
with  its  base  downwards,  and  its  apex  extending  upwards  towards  the 
inguinal  canal.  The  swelling  has  a  peculiar  knotted  and  convoluted 
feel,  and  the  sensation  conveyed  to  the  hand  is  often  compared  to  that 
which  would  be  given  by  a  bunch  of  earthworms.  The  tumor  increases 
when  the  patient  stands  or  walks,  and  almost  if  not  quite  disappears 
when  he  lies  down.  It  is  sometimes,  but  b3'  no  means  always,  attended 
with  a  feeling  of  weight  and  even  pain,  which  is  increased  by  exercise, 
and  is  apt  to  be  worse  in  summer,  when  the  scrotum  is  more  relaxed 
and  pendulous  than  at  other  seasons.  Varicocele  sometimes  attains  a 
considerable  size,  filling  the  scrotum  and  enveloping  the  testicle,  which 
may  undergo  diminution  in  bulk  from  the  pressure  of  the  overlying 
veins.  Rupture  of  a  varicocele  may  occur  from  a  blow  or  other  injury, 
causing  great  effusion  of  blood;  Erichsen  mentions  a  case  of  this  kind 
in  which,  the  tumor  having  been  opened,  the  patient  died  from  venous 
hemorrhage. 

The  diagnosis  of  varicocele  from  hernia  (the  only  affection  with  which 
it  is  likely  to  be  confounded)  has  been  given  at  page  77Ci. 

Treatment. — In  the  large  majority  of  cases,  no  treatment  whatever 
is  required ;  the  patient  may  wear  an  elastic  suspensory  bandage,  to 
support  the  part  and  relieve  the  feeling  of  weighb  which  sometimes 
accompanies  the  affection,  but  even  this  apparatus  is  in  many  instances 
voluntarily  thrown  aside.  To  lessen  the  capacity  of  the  scrotum,  its 
lower  part  may  be  drawn  through  a  soft  metallic  ring  covered  with 
leather,  or  one  of  vulcanized  India-rubber;  this  plan,  which  was  sug- 
gested by  Wormald,  would  certainly  be  attended  with  less  risk  than  that 
by  wliich  it  appears  to  have  been  suggested,  viz.,  excision  of  the  lower 
portion  of  the  scrotum,  as  recommended  by  Cooper  and  Briggs,  and 
more  recently  by  M.  H^  Henry,  of  New  York,  who  has  devis€4  an 
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ingenious  clamp  for  the  prevention  of  hemorrhage  daring  the  operatioxL 
But  the  Iresi  palliative  remedy  for  varicocele  is,  I  think,  the  application 
of  a  light  truss,  as  recommended  by  Curling,  so  as  to  break  the  colomn 
of  blood  in  the  spermatic  veins  (without  compressing  the  artery),  and 
thus  remove  the  pressure  from  the  dilated  vessels. 

Radical  Cure  of  Varioooele. — In  a  few  cases,  more  energetic  met- 
sures  may  be  ]*equired ;  a  great  many  o|)erations  beside  that  of  Cooper, 
above  referred  to,  have  been  proposed  for  the  radical  cure  of  varicocele, 
the  best,  probably,  being  those  of  Ricord,  Yidal  (de  Cassis),  H.  Lee,  and 
J.  Wood. 

(1.)  Ricord' 8  Method  consists  in  introducing  subcutaneously,  in  oppo- 
site directions  but  through  the  same  apertures,  two  double  ligatures, 
one  beneath  the  spermatic  veins  (isolated  from  the  vas  deferens)^  and 
the  other  above  them,  so  that  there  shall  be  a  loop  and  two  ends  of  ligi- 
ture  on  each  side ;  the  ends  are  then  threaded  through  the  corresponding 
loops,  and  attached  to  a  light  yoke  provided  with  a  screw,  by  daily 
turning  which  they  are  constantly  drawn  tight — ^thus  effectually  strangu- 
lating and  ultimately  cutting  through  the  veins,  from  which  the  ligatnres 
drop  in  the  course  of  the  second  or  third  week. 

(2.)   VidaVs  Operation  consists  in  passing  a  steel  pin  perforated  al 
both  ends  below  the  veins  and  between  them  and  the  vas  deferens,  and 
through  the  same  apertures  a  silver  wire  above 
Fig.  527.  ^^^  veins,  and  between  them  and  the  skin ;  the 

wire  is  threaded  through  the  ^perforations  at  each 
end  of  the  pin,  which  is  then  rotated  in  such  a 
way  as  to  twist  the  wire  and  roll  up  and  firmly 
compress  the  veins.  The  wire  is  twisted  more 
and.  more  tightly  each  day  until  the  veins  are  cot 
through  (usually  at  the  beginning  of  the  second 
week),  when  the  pin  and  wire  are  easily  with- 
drawn together. 

(3.)  Lee^8    Method   consists  in    passing  two 

Vidai't  operation  for  rari-    ueedlcs  beneath  the  veins,  and  between  them  and 
eocou.  the  vas  deferens,  about  an  inch  apart — pressure 

being  then  made  by  means  of  elastic  bands  passed 
over  the  extremities  of  the  needles.  The  veins,  which  are  thus  aco- 
pressed  at  two  points,  are  next  divided  subcutaneously  between  the 
needles,  which  may  be  removed  on  the  third  or  fourth  day  after  the  oper 
ration.  Should  the  division  of  the  veins  be  followed  by  bleeding,  which 
may  happen  from  some  vessel  being  cut  that  was  not  included  by  the 
needles,  the  hemorrhage  can  be  readily  arrested  by  the  introduction  of  a 
third  needle — below  the  point  of  division  if  the  bleeding  be  yenoas,  and 
above^  if  it  be  of  an  arterial  character. 

(4.)  Wood^s  Method  is  an  ingenious  modification  of  Ricord's,  in  which 
the  veins  are  surrounded  subcutaneously  with  a  metallic  ligature;  the 
ends  of  the  ligature  pass  through  and  are  secured  to  a  light  instrument, 
containing  in  its  handle  a  spring,  by  the  action  of  which  the  wire  ii 
constantly  drawn  tight. 

These  operations  (of  which  Lee's  seems  to  me  upon  the  whole  the  best) 
are  all  attended  with  some  risk,  and  can  only  be  justifiable  in  exceptional 
cases. 
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Sarcocele  and  Tumors  of  the  Testis* 

Sarcoc^le  is  a  general  term,  comtn only  but  ratlier  iiufortiinately  applied 
ill  solid  enlafgeiTieots  of  the  testicle.     Surgeons  speak  of  several 

rielies  of  sarcocele,  as  the  mmple^  the  (uberculous  or  scrofulous^  the 
'  tiliCj  the  c^sHCj  and  the  malignant 

Simple  Sarcooele  is  the  chronic  enlargement  of  tlie  testis  which 

suits  from  irtrtainmntioii  of  the  or^an.    The  affected  g:laiitl  is  moderately 

eaaed  in  size,  smooth  and  ratber  hard  to  the  touch,  tlioiigli  occa- 

aally  semi-flnctuatiiig  in  parts,  and    somewhat  paitiful  and  tender; 

be  cord  also  is^  in  most  cases,  thickened   and  indurated.     When  cut 

Ito*  the  testis  is  found  to  be  infiltrated  with  lymph  in  various  stages 

~  organization  or  fatty  degeneration,  the  latter  condition  giving  the 

iranc«  of  yellowish  spots  which   are   often   mistaken  for  tubercle. 

a|ipuration  occurs  in  some  cases,  and  may  be  followed  by  hernia  of  the 

Bits.     Simple  or  inllammatory  sarcocele   is    often    accompanied  with 

isjon  into   the  tunica  vaginalis,  const* tntinr^  Hifdro-Harcorfle,     The 

iment  consists  in  strapping  the  testiclci  with  the  occasional  applies* 

of  a  few  leeches,  and  attention  to  the  state  of  the  general  health j 

dia  of  the  testis  is  to  be  treated  as  described  at  page  929* 

Tuberculous  Sarcooele, — A  deposit  of  true  tubercle  in  the  testis 
i,  I  believe,  a  less  common  alfection  than  is  ordinarily  supposed,  mnny 
""the  cases  which  are  called  tuberculous  sarcocele  being  really  instances 
atmptc  enlargement  from  chronic  indammation,  occurring  in  persons 
m  scrofulous  diathesis.     In  the  simple  inflammatory  sarcocele,  as 
narked  by  Humphry,  the  inter-tubular  areolar  tissue  and  fibrous  septa 
the  testis  and  epididymis  are  first  affected,  but  in  tlie  disease  now 
ader  consideration,  as  shown  hy  the  observations  of  Curling  and  Sal- 
Iron,  the  tubular  structure  itself  is  primarily  involved. 
Caunes, — The  causes  of  tuberculous  sarcocele  arc  involved  in  some 
_obsi*urity.     It  is  ordinarily  said  to  follow  gonorrhcea  or  sexual  excess, 
to   he  due  to  some  traumatic  injury  of  tlie  part;  but,  according  to 
illeron  (who  has  published  an  elaborate  memoir  on  the  euhject,  based 
yn  an  analysis  of  a  I  cases),  the  true  tuberculous  sarcocele  never  fol- 
iws  these  affections,  which  are  common  causes  of  the  simple  sarcocele, 
ce«pt  as  a  coincidence.      His  theory  is,  that  tubercle  is  deposited  in 
testis  in  infancy,  as  a  manifestation  of  the  tuberculous  diathesis, 
It  that  the  affection  is  not  called  into  activity  until  after  the  period 
puberty,  when  the  generative  organs  become  subject  to  functional 
teiiement 

Symptoms, — Tuberculous  sarcocele  commonly  begins  in  the  epididy- 
tuia,  but  ultimately  involves  the  whole  testis,  forming  a  large,  nodulated, 
ad  usually  indolent  mass.     In  some  cases,  however,  the  enlargement  is 
11  form,  smooth,  and  semi-elastic.     In  the  nodulated  variety  of  the  dis- 
,ODe  or  more  of  the  nodules  gradually  inflame  and  Iwcome  adherent 
the  skin,  abscesses  forming,  and  perhaps  leading  to  the  occurrence 
fungous  protrusions,  or  hertiije  of  the  testis,  and  the  greater  part  of 
he  gland  thus  being,  in  some  instances,  gradually  extruded  from  the 
Drotura.     Both  testicles  are  usually  successively  involved. 
The  vasa  deferentia,  vesiculfe  semi  nates,  and  prostate,  are  often  simt- 
rly  affected,  and  the  patient  may  present  evidences  of  phthisis,  or  of 
profulous  disease  of  the  lymphatic  glands  or  other  organs.     The  alfeo- 
may  be  complicated  with  hydrocele. 
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Treatment. — The  treatment  consists  in  attention  to  the  state  of  the 
general  health,  in  regulation  of  the  diet,  and  in  the  administration  of 
cod-liver  oil,  iron,  iodine,  etc  The  patient  should  live  as  much  as  pos- 
sible in  the  open  air.  The  part  should  be  supported  in  a  well-flttmg 
suspensory  bandage,  and  advantage  may  be  derived  from  the  occ&sionid 
application  of  iodine,  or  of  local  sedatives  if  there  be  much  cutaneoas 
inflammation.  Humphry  recommends  that,  in  very  had  cases,  the 
sinuses  should  be  laid  open,  the  scrofulous  matter  turned  out,  and  the 
parts  stimulated  to  healthy  action  by  the  application  of  nitrate  of  silver. 
Castration  can  be  justifiable  only  when  the  general  health  is  evidently 
suffering  from  the  drain  caused  by  the  local  affection. 

Syphilitio  Saroooele,  in  both  of  its  varieties,  has  already  been  de- 
scribed (p.  447).  The  treatment  is  that  of  syphilis  in  general — ^mercury 
being  particularly  applicable  in  the  early  or  ^'  interstitial,"  and  iodide 
of  potassium  in  the  late  or  '^  gummy"  form  of  the  disease. 

Cystic  Saroooele. — This,  which  was  called  by  Sir  Astley  Cooper 
the  "  Hydatid  Testis,"  belongs  to  the  fibro-cystic  variety  of  tumor  (see 
p.  4G9).    The  cysts  themselves  originate,  as  shown 
Fig.  528.  \yy  Curling,  in  dilatations  of  the  tubes  of  the  reU 

testis^  and  may  be  classified  according  to  the  na- 
ture of  their  contents,  as  serous,  sanguineous,  or 
cutaneous  proliferous  cysts.  The  cystic  sarco- 
cele  is  ollen  associated  with  cartilaginous  growths, 
and  occasionally  with  medullary  cancer. 

Diagnosis. — Cystic  sarcocele  is  very  seldom  met 
with  in  persons  under  20  years  of  age,  and  may 
commonly  be  distinguished  from  hydrocele  (the 
affection  with  which  it  is  most  likely  to  be  cc»i- 
founded)  by  observing  its  shape,  which  is  globalir 
rather  than  pyriform,  and  its  want  of  translucency 
when  examined  with  transmitted  light.  From  ma- 
lignant sarcocele  it  may  be  distinguished  by  its 
slower  growth,  and  the  absence  of  glandular  im- 
plication  and  of  cachexia.  In  some  instances, 
however,  the  diagnosis  can  only  be  made  by 
cjitic  sarcocele.  puucturiug  the  growth  with  a  trocar  and  canala— 

when,  if  the  case  be  one  of  cystic  sarcocele,  a  few 
drops  of  serous  fluid  will  probably  be  evacuated  by  each  puncture,  from 
the  successive  opening  of  different  cysts — or  even  by  microscopical 
examination  after  removal. 

Treatment — This  consists  in  castration,  which  may  be  performed  as 
soon  as  the  nature  of  the  case  has  been  ascertained. 


'  Congenital  Dermoid  Cyst. — Another  form  of  c^-stic  disease  of  the 
testicle  is  the  congenital  dermoid  cyst^  which  usually  contains  bone,  teeth, 
or  hair,  and  is  believed  by  man^'  writers  to  be  an  example  of  the  mal- 
formation known  as  ^*  fcetal  inclusion."  Cases  of  this  affection,  which 
is  one  of  great  rarity,  have  been  recorded  by  several  surgeons,  among 
others  by  Prof.  Van  Buren,  of  New  York.  In  the  case  observed  by  this 
distinguished  surgeon,  the  patient,  a  child  2}  3'ears  old,  had  been  treated 
(for  what  was  supposed  to  be  a  hydrocele)  by  the  establishment  of  a 
seton,  which  led  to  much  suppuration  and  the  protrusion  of  a  large 
fungous  mass.    The  treatment  consists  in  castration,  unless,  as  occtr 
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iftlly  happens,  tlie  growth  be  entirely  external  to  the  tcatide,  whea 
4on  of  the  tumor  alone  would  be  sullicieut. 


Other  Kon-mallgnant  Gro^wths  are  occasionally  fanml  in  the  tes- 

jlele,  aj*  lUe  fihroun^  Jibro-cfllular^  cartilaginouR^  etc.    The  tUafjnmiH  from 

^e  &iui[tle  and  syphilitic  forms  of  sarcocele,  with  which  alone  they  are  apt 

t)€  Cf»iifonndyd,  can  be  made  by  watcliing  the  etfeet  of  rerae<lies,  which, 

!  case  of  tumor,  w*ould  of  course  l>e  negative.     The  trfalment  con- 

( in  castration,     Fathj  tumors  have  been  observed  in  the  spermatic 

from  which  situation  they  may  be  removed  by  excision. 

ItfallgTiant   Sarcocele,  or   Canoer  of  the   Testis,   is  almost 
ja  of  the  encephatvid  variety,  though  both  iicirrhuua  and  ntela' 
f  growths  have  been  occasionally  met  witli  in  this  organ.     In  malig- 
ftareocele  the  body  of  the  testis  is  usually  first  involved,  and  the 
when  cut  into,  exhibits  masses  of  mtnUdlary  cancer,  in  various 
of  growth  or  degeneration,  often  mingled  with  cysts  or  cartila* 
Hft  nodules.     The  affection    may  occur  at  any  age,  but  is  most 
&on  in  youth  and  early  adult  life, 

fijmpiomM  are  the  presence  of  a  rapidly  growing  solid  tumor — its 
th  is  much  more  rapid  than  that  of  any  other  form  of  sarcocele — 
BB96  being  smoothf  and  at  first  iiniforml>'  firm  to  the  touchy  but  after- 
]»  9oft.  elastic,  and  semi-tluctnuting  in  spotp,  with  ejdargemcnt  of  the 
veins,  and  ultimately  turgescence  and  thickening  of  the  cord. 
llQ  deep  iliac  and  lumbar  lymplialic  glands  are  involved  at  an  early 
rof  the  disease,  the  inguinal  glands  not  iKcing  affected  until  a  later 
The  tunics  of  the  testis  become  very  much  distended  by  the 
ing  tnmor,  and  ultimately  give  way— when  the  growth  becomes 
pnt  to  the  scrotum;  ulceration  then  follows,  and  allows  the  jiro- 
jn  of  a  fungous  mass.  This  stage  of  the  disease  is  comparatively 
seen  at  the  present  day,  because  the  nature  of  the  case  is  recug- 
i,  and  castration  resorted  to,  at  an  earlier  perimb  The  growth  is 
led  with  very  little  pain  at  any  time,  and  tlte  genera!  health  of 
iitient  d*>es  not  suffer  in  the  early  stage,  though  cachexia  is  nlti- 
Sly  develoi>ed.  One  testicle  only  is  commonly  affected, 
Tlie  ilinffnosis  from  the  other  forms  of  sarcocele  can  usually  be  made 
'  abserving  the  \evy  rapid  growth  of  the  tnmor,  its  unilateral  character, 
enlargement  of  the  scrotal  veins,  and  the  want  of  bene  ft  t  from 
iatmcnt ;  but  the  diagnosis  from  cystic  sarcocele  is  often  impossible 
ntit  after  removal,  and  even  then  witliout  careful  microscopical  ex- 
aination.  From  opaqtie  h^^drocele  and  from  hitmatocele,  malignant 
ircocele  may  t»e  distinguished  by  observing  its  weight  and  the  sense  of 
aetnation^hieh  it  affonls  in  s|»otB,  and,  if  necessary,  by  an  exploratory 
Hcimon  ;  this  is  better  than  puncture  with  a  trocar,  because,  as  pointed 
It  by  Humphry,  llic  quantity  of  blood  winch  flows  through  the  cauula 
»m  an  encephaloid  testicle  may  be  so  great  as  to  lead  to  the  supposl- 
m  that  the  case  is  one  of  hematocele. 

The  prognofis  is  very  unfavorable,  death  commonly  taking  place 
ithici  two  years,  from  the  implication  of  the  deep-seated  glands,  and 
om  the  occurrence  of  secondary  deposits  in  the  lungs  and  other 
icerm. 

The  only  treatment  which  offers  the  slightest  hope  of  benefit  is  cas- 
ittoti,  and  tills  operation  is,  as  a  rule,  justifiable  only  in  the  early 
ea  af  the  affection,  before  the  pelvic  and  lumbar  glands  have  become 
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involved— a  point  which  can  be  determined  by  careful  {Mdpation  of  the 
abdomen. 


Castration. — The  operation  of  castration,  or  removal  of  a  testicle,  is 
thus  performed :  The  part  having  been  shaved,  and  the  patient  etherized, 
the  surgeon  grasps  tlie  posterior  part  of  the  tumor  with  his  left  hand, 
BO  as  to  make  the  scrotum  tense  in  front ;  a  longitudinal  incision  is  now 
made  from  opposite  tlie  position  of  the  external  abdominal  ring  to  near 
the  bottom  of  the  scrotum,  which  is  then  peeled  off,  as  it  were,  by  a  few 
strokes  of  the  knife,  until  the  gland  hangs  merely  by  the  spermatic  cord. 

The  division  of  the  cord  is  the 
Fig.  539.  most  important  part  of  the  o]M- 

ration ;  this  may  be  eon  venientlj 
done  with  the  ecraseur^  bntmij 
be  equally  well  accomplished 
with  the  knife — bleeding  in  tbe 
latter  case  being  prevented  bj 
previously  ligating  or  acupreas- 
ing  the  cord  en  masse;  or  the 
cord  may  be  firmly  held  by  sn 
assistant,  and  its  arteries  tied 
separately  afler  division.  The 
precise  point  at  which  the  cord 
is  divided  is  of  no  consequenoe 
in  the  excision  of  non-maligntnt . 
growths,  and  hence  the  surgeoa 
may,  if  it  be  found  more  con- 
venient, secure  the  cord  before 
completing  the  dissection  of  the 
tumor.  In  castration  for  ma- 
lignant disease,  however,  it  is 
important  to  cut  the  cord  at  as 
high  a  point  as  possible,  and  in 
these  cases  it  is  therefore  better  to  dissect  out  the  testicle,  and  carry  the 
dissection  up  to  the  abdominal  ring — then  transfixing  the  cord  with  a 
double  ligature,  tying  it  in  two  halves,  and  dividing  it  a  little  lower 
down,  in  the  way  already  described.  It  is  sometimes  recommended 
that  an  elliptical  portion  of  the  scrotum  should  be  removed,  if  the 
tumor  be  large ;  but  the  skin  of  this  part  shrinks  so  much  afler  tbe 
operation,  that  such  a  course  can  rarely  be  necessary.  The  after-treatment 
consists  in  simply  bringing  the  edges  of  the  wound  together,  with 
or  without  stitches,  as  may  be  preferred,  and  in  applying  cold  water 
dressing. 

Functional  Disorders  of  the  Male  Generative  Apparatus. 

Impotence  ma^^  result  from  several  difierent  conditionS|  of  which 
some  are,  while  others  are  not,  remediable. 

1.  Malformation  or  Mutilation  of  the  Genital  Organs  may  cause  im- 
potence, occasionally  curable  by  operation  (see  page  920),  but  more 
commonly  irremediable. 

2.  Debility  of  the  Nervous  Centres^  following  severe  illnesses,  or  at- 
tendant upon  diseases  in  which  the  general  nutrition  is  impaired,  may 
render  the  patient  temporarily  or  permanently  impotent.  The  treatment 
consists  in  the  adoption  of  means  to  improve  the  general  health,  the 


Dlrisioa  oftpermatie  eord  In  eaatraUon. 


SPERMATORRH<KA, 


941 


^pbibition  of  toDics,  such  as  iron,  qtiinia,  Btrjchnia,  and  pboBphorus^ 

^B-bathingf  etc. 

BH.  Traumatic  or  other  Lesions  of  the  Cerebro- Spinal  Nervous  System^ 
^ltn\Hjtence  from  this  cause  is  commonly  permanent;  tbe  treatment 
wuuUl  be  that  of  the  [larticnlar  affection  to  which  the  tmi«otence  was  due, 

»4.  Temporary,  or  rather  imaginary  impotence^  may  arise  from  Mental 
triurbation  or  Over-excitement.     This  condition  is  chiefiy  met  with  in 
0rst  attempts  at  coitus,  whelljcr  sanctioned  or  not  by  the  matrimonial 

tThe  affection  is,  I  believe,  never  |>erraflnent. 
Morbid  Excitability  of  the  Genital  Organti^  attended  with  involun- 
seminal  emissions  {Hpermatorrhcea)^  occasionally  gives  rise  to  im- 
potence, and  is  a  \'cry  intractable  affection,  simply  because  It  is  often 
hnpoi^ible  to  prevent  the  contiuned  activity  of  the  causes  to  which  it 
111  originally  due.  The  commonest  cause  of  this  condition  is  probably 
lUDaniam ;  though  it  may  abo  arise  from  premature  or  excessive  lufhilg* 
CDCe  in  venery— and  is  keiJt  up  by  impure  habits  of  thonght  or  conversa- 
reading  obscene  books,  or  gloating  over  lascivious  pictnres — while 
liitldtr  forms  it  may  originate  from  irritation  of  neigliboring  organs, 
^^XiHi  bladder  or  rectum. 

^^memmal  Emi^ttionH  are  by  no  means  neeessarilj  a  sign  of  diseaae ; 
^BmiiI,  during  early  manhood,  an  occasional  discharge  of  spermatic  fluid 
Hmag  sleep,  is  an  almost  unavoidable  attendant  upon  virtuous  celibacy; 
lltjt  when  the  emissions  occur  in  the  day  as  well  as  at  night,  and  are  very 
(Qcntly  repeated,  they  certainly  indicate  an  nnnatural  state  of  debility 
irritability  of  the  sexual  apparatus.  In  the  worst  cases  the  patient 
(ndered  impotent,  by  the  emission  taking  place  without  any  or  with 
aljgbt  erection  that  penetration  is  impossible. 

SliermatorrhcBai  as  this  affection  is  called— rather  unfortunately, 
5r  the  seminal  flux  is  a  mere  symptom — is  chiefly  met  with  between  the 
periods  of  puberty  and  early  adult  life,  and  is  most  common  in  young 
men  of  feeble  frame  and  of  sedentary  habits.  In  advanced  stages  the 
pAlient^s  general  health  suflTers,  and  he  often  falls  into  a  state  of  great 
mental  depression.  At  tlie  same  time,  there  can  be  no  doubt  that,  in 
ay  cascB.  ill  health  and  various  nervous  affections,  such  as  epilepsy 
[ Insanity  1  are  attributed  without  sufficient  reason  to  morbid  excita- 
LOf  the  genital  organs  and  to  onanism — when  in  point  of  fact  the 
causes  are  really  the  eff&cts;  ph3'sical  debility  often  exists 
^Ihe  sexual  appetite  is  fully  if  not  inordinately  develo|>ed«  and  an 
liable  disposition,  or  an  ill- balanced  mind,  renders  its  possessor  leas 
\  to  resist  temptation,  and  more  apt  to  fall  into  habits  at  which  the 
'  sense  revolts,  than  he  who  is  blessetl  with  both  a  healthy  body  and 
Jihy  mind.  The  frightful  pictures  drawn  by  Tissot,  AU!»ert,  and 
'  writers,  are  no  doubt  strictly  correct;  but  the  unfortunate  victims 
I  vlioee  histories  they  narrate  were  not  insane  from  onanism,  they  were 
Uganists  l)ei*au8e  they  were  insane. 

^Urhe  dta/jnonig  of  spermatorrhcea  from  chronic  prostatitis  (proatator' 
^Kf^\  is  readily  made  by  microscopic  examination  of  the  discharge  (see 

^^^he  treatment^  as  far  as  the  use  of  remedies  is  concerned,  consists  in 
diminishing  the  irritability  of  the  genital  organs,  and  in  improving  the 
eral  condition  of  the  patient.     The  food  should  be  abundant,  but 
^leaome,  and  particular  care  should  be  taken  not  to  overload  the 
nach  at  night;  alcoholic  stimulants  and  spices  should,  as  a  rule,  be 
The  patient  should  take  plenty  of  exercise  in  tbe  o[>en  air, 
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walking  being  l»ctter  than  riding  or  driving,  as  the  motion  of  the 
or  carriage  sometimes  excites  the  venereal  orgasm  ;  he  should  sleepdft 
hard  mattress — ^lying  on  either  side  rather  than  on  the  back — and  *liouldJ 
not  he  too  warmly  covered.     Tonics,  especially  iron,  qtiinia,  str}xhai 
phosphorus,  and  oceasionaUy  cantharides,  may  l^e  administered  with  k 
vantage,  while  cold  hi[>-baths,  the  cold  douche  or  shower-balh,  anci 
bathing  (if  this  can  be  procured)  will  also  prove  of  service-    Bromide 
potassium  may  l>o  given  in  a  full  dose  at  bedtime,  and  will  often  pro 
sound  rest,  undiftturbod  by  seminal  emissions;  the  hydrate  of  cli! 
has  lieeii  recently  recommended  for  the  same  purpose.     The  appll 
of  nitrate  of  silver  in  substance  or  solution  (gr.  xx-3d  to  t^j) 
prostatic  and  hulbous  portions  of  the  urethra,  may  be  of  service  inj 
in  which  these  ]mrts  are  found  by  external  pressure  to  be  morhidli 
Bitive;  the  application  may  be  made  with  a  porte^caustiqiie  or  syrii 
catheter  (as  incases  of  chronic  prostatitis),  and  may  be  repeated  at  in) 
vals  of  ten  days  or  two  weeks. 

The  course  of  treatment  above  described  is  addressed  to  the  morbid! 
irritable  condition  of  the  genital  organs,  and  may  be  employed  wil 
every  prospect  of  success,  provided  that  the  causes  of  that  conditii 
ceased  to  act,  or  can  be  removed.  In  cases  orlginaling  in  irrital 
Deighboring  parts^ — as  from  hemorrhoids,  from  the  presence  of  asi 
or  from  an  abnormal  condition  of  the  urine — this  cau  be  readily] 
but  when  the  unnatural  irritability  of  the  generative  apparatus 
up  by  constant  excitation  of  the  part,  whether  physical  or  meiil 
prognosis  is  less  favorable,  because  the  removal  of  the  cause  isi 
cult.  Chastity  in  thought  as  well  as  ilecd  is  necessary  to  insu 
but  to  attain  this  grace  requires  a  prolonged  struggle  urith  tem^ 
which  needs  all  the  patient's  fortitude  ancl  resolution*  The  treati 
these  cases  must  be  more  moral  than  physical,  and  even  when  a  purtl] 
physical  cause,  such  as  onanism,  is  to  be  dealt  with,  surgery  offers  rei 
dies  of  but  doubtful  eflicacy  ;  the  application  of  blisters  to  the  |wniij 
the  operation  of  circumcision,  may  l»e  of  use  in  cotapelling  at 
suaj)en8ion  of  a  bad  habit;  but  tlie  benefit  will  be  evanescent,  unl- 
moral  nature  of  the  patient  can  be  reached  in  the  inter vaL  In 
de.spair  at  continual  relapses,  victims  of  onanism  have,  it  is  said, 
sionally  made  Abelards  of  themselves,  with  the  hope  that  they 
thus  etfcctually  banish  temptation ;  and  surgeons,  even,  have  ii 
duced  to  castrate  their  patients,  in  obedience  to  the  earnest  stilici 
of  the  latter.  The  operation  has,  however,  in  the  large  majti 
cases,  proved  as  unsuccessful  as  it  is  unphilosophical ;  there  is  no 
to  believe  that  the  testes  are  particularly  at  fault,  and  the  discj 
all  cases  mure  of  the  mind  than  of  the  bod^';  moreover,  the  gain 
moral  nature  of  the  individual  is  not  in  cowardly  fleeing  froint 
man  fill  l}^  resisting  temptation.  The  benefit  which  has  been  ajipi 
derived,  in  some  instances,  from  this  heroic  mode  of  treat  m 
in  all  probability,  such  merely  as  might  have  been  obliL 
great  and  sudden  shock  to  the  nervous  system. 
,  The  surgeon  is  occasionally  called  upon  for  an  opinion  ns  if*  wlietkl 
an  individual,  who  has  suffered  from  frequent  seminal  i 
who,  perhaps,  fears  that  he  is  in  consequence  impotent,  ,     )<^ 

enter  into  matrimonial  engagements.     The  tiuestion  is  rather  a  deUcil 
one,  and  no  rule  can,  of  course,  be  given  which  would  be  of  unir< 
application;  but  it  may  probabl}'  be  safely  said,  that  though,  if 
taken  merely  with  the  selfish  hope  of  eflecting  a  cure  for  himselC 
out  regard  for  the  happiness  of  his  partner,  marriage  will,  in  all  proUi 
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lity,  disjippoint  the  ni4an/s  ex[>ectations,  yet  the  bappy  circum stances 
I  a  union  founded  on  mutual  prcfureucc  and  pure  atiTection,  will  utfor 
very  liest  prospects  of  recovery. 

iierility  in  the  male  ma}*  exist  in  connection  with  impotence,  or 

ppt'ndently.      It  most  frequently  arises  from  some  local  source  of 

Itructiou  to  the  passage  of  tlie  spermatozoa — as  from  induration  and 

ling  of  the  globus  minor  as  tlic  result  of  epididymitis,  or  from 

stricture — but  may  also  depend  upon  retention  of  the  testes 

the  abdominal  cavity,  upon  abseiu-c  of  spermatozoa  from  the 

,  or  upon  obscure  changen  in  the  chemical  constitution  of  that 

|d,  the  nature  of  whicti  is  not  very  well  understood*     The  only  hope 

I  core  would  be  in  the  removal  of  any  disease  of  the  genito-urinary 

itQS  which  mit'bt  be  detected. 
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limits  of  this  volume  will  merely  admit  of  a  brief  reference  to 
I  flit»eases  of  the  Female  Generative  Ap|>aratus  whirh  requiic  op*ra* 
$,&r  fit rflt tit  liveiy  surgicai^  Ueaimi^ut;  nor  is  a  more  extejuted  account 
j  these*  artections  here  necessary,  for  the  whole  sul*ject  properly  belongs 
Ithc  domain  of  G3'niecolog3%  and  is  abl^^  discussed  in  the  numerotis 
Itmble  works  on  Diseases  of  Women  which  are  now  ftceessible  to  the 
Ident. 

MALFORMATIONa. 

he  external  genitals  are  subject  to  various  malformations  of  very 
jFerent  degrees  of  severity. 

iperforate  Vulva .^Th is,  which  is  the  slightest  form  of  imperfo- 
vagina^  consists  in  a  congenital  occlusion  of  the  vagina  at  or  just 
front  of  the  nym|>hie.  The  septum  is  at  first  very  delicate,  and,  if 
Ihe  condition  is  recognized  soon  after  birlh,  can  be  readily  ruptured  by 
simply  separating  the  parts  with  the  thundjs,  one  placed  upon  each  of 
Ibe  labia  majora,  or  ma}'  be  torn  across  with  a  probe  or  director,  a  strip 
"'0lU?d  lint  licing  interposed  to  prevent  reunion.  At  a  later  |>eriod  a 
le  dissection  with  the  scalpel  mtky  be  required,  but  the  affection  is 
ijs  readily  amenable  to  treatment. 

idhe^ion  of  the  Vulim  is  a  condition  precisely  similar  to  the  above, 

Bpl  that  it  is  not  congenital,  but  arises  from  adhesion  of  the  opposing 

>ce8  of  mucous  membrane,  as  the  result  of  inflammatory  action. 

treat ment  consists  in  dissecting  through  the  obstruction,  and  pre* 

lUiig  its  recurrence  by  the  introduction  of  a  tenL 

aperlbrate  Hymen. — The  hymen  may  be  partialUj  perforate^  or 

nplri^bj  imperforate, 
fl.  PartiaUij  perforate  hymen  allows  the  escape  of  the  menstrual  fluid, 
f  res  with  sexual  intercourse — the  thickness  and  rigidity  of  the 

preventing  penetration.     In  some  instances  piH?gnancy  has 
zuii^d  in  8p>ite  of  this  obstacle,  and  the  condition  of  parts  has  l>een 
recognized  from  the  elfect  of  the  dense  hymen  in  hindering  partu- 
lltioii,  by  arresting  the  passage  of  the  foetal  head.     The  ireatment  of 
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partially  perforate  hymen  consists  simply  in  incising  the  part  with  a 
probe-pointed  bistoury,  dilatation  being  completed  by  meana  of  a  sponge- 
tent  or  bougie. 

2.  Imperforate  hymen  is  a  much  more  serious  condition.  If  it  were 
recognized  before  the  age  of  pul>erty,  it  could  be  readily  remedied  by 
making  a  crucial  incision,  and  by  excising  the  flaps  which  would  thai 
be  formed;  but  unfortunately  the  malformation  is  seldom  discovered 
until  menstruation  has  repeatedly  occurred,  and  until  the  vagina  and 
uterus  have  become  distended,  sometimes  to  a  great  extent,  by  the  accu- 
mulating secretion — forming  a  large,  elastic,  fluctuating  tumor  in  the 
hypogastrium.  The  oi^eration  for  the  relief  of  this  condition  is  easOy 
and  quickly  performed,  but  is  not  unfrequently  followed  by  serious  and 
even  fatal  consequences.  Death  may  result  from  endometritis  and  septi- 
caemia, due  to  decomposition  of  the  uterine  contents;  or  from  peritonitis, 
due  to  the  escape  of  blood  through  a  laceration  of  the  Fallopian  tabes, 
or  even  through  their  natural  orifices,  into  the  abdominal  cavitj'.  To 
prevent  these  accidents,  it  is  recommended  by  Bernutz  and  Goupil  that 
the  hymen  should  be  punctured  with  a  small  trocar  and  canula,  a  piece 
of  tubing  being  attached  to  the  latter,  so  that  the  contents  of  the  utenis 
shall  slowly  drain  away.  The  puncture  should  be  made  eight  or  ten 
da^'s  after  a  menstrual  period,  and  no  pressure  should  be  made  upon  the 
abdomen  during  the  process  of  evacuation. 

Imperforate  Vagina. — This  may  vary  in  degree  from  the  slight 
affection  already  referred  to  as  imperforate  vulva,  up  to  complete  ab- 
sence of  the  vagina,  accompanied,  perhaps,  with  absence  or  imperfect 
development  of  the  uterus.  By  simultaneous  exploration  with  a  soand 
in  the  bladder  and  a  finger  in  the  rectum,  the  thickness  of  tissue  between 
those  parts  can  be  estimated,  and,  if  it  be  such  as  to  render  the  existence 
of  the  uterus  and  upper  part  of  the  vagina  tolerably  certain,  an  eflbrt 
may  be  properly  made  to  reach  the  upper  part  of  the  tube  during  earlj 
childhood,  when  operations  on  these  organs  are  less  dangerous  than  in 
adult  life.  If,  however,  the  bladder  and  rectum  be  in  such  close  contact 
as  to  render  the  existence  of  a  uterus  doubtful,  it  will  be  proper  to  wait 
until  the  period  of  puberty,  when  the  nature  of  the  case  will  probably 
become  more  evident.  In  many  instances  the  existence  of  malformation 
is  not  suspected  until  after  puberty,  when  the  attention  of  the  patient 
and  of  her  friends  is  aroused  by  the  non-api)carance  of  the  menses, 
although  the  menstrual  molimen  may  recur  at  regular  intervals. 

The  treatment  to  be  pursued  under  such  circumstances  is  a^  matter 
worthy  of  the  gravest  consideration.  Any  operation  in. such  a  case  will 
be  attended  with  considerable  risk,  and  yet  if  the  womb  is  becoming 
every  month  more  and  more  distended  with  menstrual  fluid,  an  operation 
is  absolutely  necessary — for  while  unrelieved  the  patient  is  in  constant 
danger  of  peritonitis  (from  leakage  backwards  through  the  Fallopian 
tubes),  or  even  of  rupture  of  the  uterus.  The  treatment  of  imperforate 
vagina  varies  according  to  the  condition  of  the  uterus. 

(1.)  If  the  presence  of  an  elastic  fluctuating  tumor  in  the  region  of 
the  uterus,  perceptible  by  rectal  exploration  and  by  abdominal  palpation, 
shows  that  there  is  an  accumulation  of  menstrual  fluid  in  the  womb,  there 
can  be  no  question  as  to  the  propriety  of  an  operation.  It  has  been 
proposed  to  evacuate  the  uterine  contents  by  puncture  with  a  trocar  and 
canula  through  the  rectum,  but,  beside  the  risk  of  wounding  the  peri- 
toneum in  such  an  operation,  the  relief  would  probably  be  but  temporary, 
and  re-accumulation  would  occur.    Hence,  it  ia  better  in  Buch  a  case 
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mo  attempt  the  formation  of  a  vaj^ina,  by  placing  the  patient  id  thi2 
■tbotomy  position,  and,  after  making  a  small  transverse  incision,  work- 
Kg  cautiously  upwards  with  the  finger  and  handle  of  the  knife  in  the 
■■tam  between  the  bowel  and  urethra  (taking  care  not  to  open  either  of 
^^HD,  and  guiding  the  disseetiou  by  keeping  a  sound  in  the  bladder,  and 
Bffiger  in  the  rectum.  When  the  sac  containing  the  menstrual  fluid  is 
bached,  it  should  be  opened  through  a  specolnni  with  a  small  trocar, 
Kitli  the  same  precautions  as  in  the  case  of  imperforate  hymen.  The 
Bz€of  the  newly-formetl  vagina  must  be  subsequently  maintained  by  the 
Epe  of  a  bougie.  In  Amussat's  method^  which  is  preferred  in  these 
Mtfcaby  BenpiUtz  and  Goopil,  the  knife  is  dispensed  with  altogether,  and 
■le  vagina  formed  by  simply  stretching  the  vulvar  mucous  membrane 
Hjl^Dfisbing  apart  the  rectum  and  urethra  with  the  fingers;  the  operation 
^^Kiies  several  days,  dilatation  being  maintained  in  the  intervals  be- 
HHn  the  sittings  by  the  introduction  of  tents. 

■  (2.)  If  there  be  no  uterine  tumor ^  the  course  to  be  pursued  is  more 
■Dubtful.  The  menstrual  molimen,  it  must  be  remembered,  depends 
K>on  the  ovaries,  and  not  upon  the  uterus;  and  a  patient  may  suffer 
Ktcnsely  at  every  monthly  period,  while  having  no  womb,  or  at  least 
■lOiie  capable  of  menstruating,  and  therefore  no  menstrual  accumulation. 
■f  in  a  ease  of  this  kind  it  be  ascertained  by  careful  rectal  ex|>loration, 
■Dnjoined  with  abdominal  palpation,  that  there  is  a  well-formed  womb — 
Kren  though  not  distended — an  operation  such  as  was  described  m  the 
B^l  »4^nion  might  l>e  justifiable,  though  full  of  danger  from  the  risk  of 
Kpening  the  {>eritoneal  cavit}.  If,  however,  it  be  found  that  there  is  no 
Koinb,  or  merely  a  rudimentary  uterus  (as  In  a  case  which  was  recently 
■oder  my  care  at  the  Episcopal  Hospital),  no  operation  whatever  should 
■a  performed*  A  good  deal  is  sometimes  said  in  these  cases  about 
■iting  a  young  woman  for  matrimony,  enabling  her  to  be  a  wife,  etc. — 
Birtf  in  point  of  fact,  a  woman  to  whom  nature  has  denied  a  womb  can 
Bfii'er  be  adapted  for  marriage,  though  she  may  be  fitted  for  prostitu* 
Hb^  The  surgeon's  art  may,  indeed,  enable  her  to  be  a  man^s  mistress, 
^^Hcan  never  fit  her  to  be  bis  wife  and  the  mother  of  his  children. 
^^^■Apiaa  speaks  none  too  strongly  when  he  says  that,  in  sucit  cases, 
^K^Kfm  ^^  ^^  ^^  done  , . .[  the  woman  is  impotent,  and  therefore  dia- 
BSmtfied  for  marriage.' ' 

■  Non-Congenital  Obi  iteration  of  the  Vagina  results  from  adhesion  of 
Be  Taginal  walls  after  sloughing  or  severe  inflammation ;  it  is  most 
K^mmon  in  married  women  after  labor,  but  may  occor  in  young  girls  or 
■lildren.  The  diagnosis  from  congenital  absence  of  the  vagina  can  be 
Kadily  made  by  simultaneous  rectal  and  vesical  exploration,  which 
^■L^iu  a  case  of  non-congenital  obliteration,  reveal  the  existence  of  a 
^^^b  septum,  three-quarters  of  an  inch  or  more  in  thickness — whereas, 
^^H^se  of  imperforate  vagina,  the  instrument  in  the  bladder  and  the 
^^Hr  in  the  rectum  seem  almost  to  be  in  apposition,  and  are  evidently 
^^^pated  by  a  very  thin  laj^er  of  tissue.  The  treatment  of  the  aflfection 
^^^bnder  consideration  consists  in  endeavoring  to  re-establish  the  canal, 
-Iq^eautious  dissection  between  the  uret!jra  and  rectum  in  the  way  already 

menttoned*  The  operation  is  attended  with  a  great  deal  of  danger,  but 
la  the  only  resource — and  becomes  imperatively  necessary,  when  the 
erus  is  distended  by  the  menstrual  accumulation. 


UQ 


isfXIes  of  the  generative  organs. 


Surgical  Diseases  op  the  Vulva. 


Hypertrophy  of  the  Labia  Majora  is  usualJj  an  inflamTDat^jry 
eoucUtioDt  depemiiiig,  as  in  the  case  of  the  lips,  upon  tbe  presence  of  i 
ftB8Qre  or  excoriation,  and  slowly  disappearing  when  that  is  healed 

H3rpertrophy  of  the  Labia  Minora  is  occasionally  met  with, 
resemblu)g  anatomically  wbat  has  been  described  as  the  "  fibro-celldir 
outgrowth."  In  warm  cHmates  this  condition  is  comparatively  commao^ 
and  in  some  localities  is  said  to  be  almost  universal*  The  treoinrnt, 
when  the  hyi^ertrophy  increases  so  much  as  to  produce  annoyMce, 
consists  in  excision;  this  operation  is  sometimes  attended  irithagooil 
deal  of  hemorrhage,  which  may  be  conveniently  arrested,  as  advis^bv 
Hutchinson,  by  transfixing  the  base  of  the  labium  with  harelip  pins  ftfid 
applying  Jigure-of-8  ligatures,  so  as  to  acupress  the  pedicle,  as  it  were, 
en  masse. 

Hypertrophy  of  the  Clitoris  is  usually,  I  believe^  the  resolt  of 
constitutional  syphilis.  The  organ  sometimes  attains  a  very  large  abe^ 
and  produces  a  great  deal  of  irritation,  requiring  excision^  whicU  mijf 
be  performed  either  with  the  knife  or  with  the  iTvatieiir,  Tbe  bl( 
in  thf*;  operation  may  be  quite  profuse,  and  may  possibly  requi 
ai»'  '  of  the  actual  cautery. 

t  of  (he  Clitoris^  or  Clitorideciomy^  has  lieen  most  nnpbiio* 
sophieuily  proposed  and  practised  as  a  remedy  in  cases  of  epilepsy  luJ 
insanity.  The  operation  has  been  forcibly  and  properly  condemncfl  bv 
the  almost  unanimous  voice  of  the  profession. 

Vegetations,  the  so-called  venereal  ivarts^  are  often  seen  upoo  tlic 
vuh  a,  and  require  extirpation  with  the  knife  or  scissors. 

Tumors  of  various  kinds  are  met  with  in  the  labia,  the  lu — 
mon  being  the  cystic  tumor,  though  fatty,  fibrous,  and  vasculnr  ^r 
are  also  met  with  in  this  situation.  Two  kinds  of  c^/M  are  met  witli  ui 
the  neighborhood  of  the  labium  ;  one  consists  in  a  'dilatation  of  Cot- 
per^s  gland,  and  is  curable  by  making  a  simple  incision,  and  etufliftf 
the  cavity  with  lint,  while  the  other  is  a  serous  cyst,  which  is  devel< 
in  the  labium  itself,  and  sometimes  attains  a  very  large  size. 
treaiment  of  the  latter  consists  in  excision,  the  operation  requii 
rather  troublesome  dissection,  and  being  attended  with  a  good  de^  of 
bleeding,  which  can,  however,  always  be  checked  by  pressure  aod  tb* 
use  of  a  T  bandage.  Fibrous  and  faUy  tumors  of  the  labium  abo  it* 
quire  excision,  while  ns^vi  in  this  part  may  be  conveniently  trealtd  bj 
ligation. 

Hydrocele  of  the  CaDal  of  Nuok  is  a  nire  aifection*  whichns 

referred  to  in  speaking  of  pudendal  hernia  (j>agc  786).     "^  ^mtaH 

consists  in  the  formation  of  a  seton,  or  in  the  injection  of 

Malignant  Disease  of  the  External  Genitals  ruar  be  prtmsTT- 
in  which  case  it  is  nsiisdly  cpithcltomalouis — or  -  rof 

the  vagina  or  uterus,  either  of  the  scirrhous  or  etf  ^ 
vulva  is  also,  sometimes,  the  seat  of  rodent  ulcer.     The  sole  Ire* 
for  any  of  these  affections  is  excision,  which  is,  however,  only  justii 
when  the  disease  is  so  limited  as  to  admit  of  complete  extirpation. 
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Vulvitis,  in  whatever  way  arising^  presents  the  same  symptoras, 
id  demands  the  same  treatment,  as  when  of  gonorrhctal  origin.  (See 
427.) 

Noma  Pudendi  has  already  been  referred  to  at  page  389. 


SUHGIOAL  DiSEASSS  OF  THB  VaOINA. 

The  Speoulum  is  an  instrument  constantly  required  for  exploration 
the  upper  part  of  the  vagina  and  the  cervix  uteri.  For  ordinary 
rpose«,  the  best  instruments  are  the  simple  cyliiid rica!  i^peculnm^  made 
lass,  coated  like  a  mirror  with  quicksilver  or  tinfoil,  and  covered 
India-rubber  (Fig.  530),  and  the  bivalve  speculum,  of  which  the 
form  is  that  known  as  Cusco^s  (Fig.  531).    For  special  cases,  other 


Fig.  530. 


Fig.  5^1. 


CjrltDitrtff&l  tpeealam. 


CiiMO*t  tpeealom. 


istTQiDents  may  be  required,  such  as  the  duck-billed  speculum  (Fig. 
m),  either  in  its  original  form,  or  with  the  ingenious  moflifications  of 
^mmet,  Fallen ,  Thomas,  and  others;  Thomas's  telescofnc  speculum: 
I's  expanding  speculum;  or  the  somewhat  similar  ingenious  Qon- 
rlvances  of  Dr.  Albert  M.  Smith  and  Dr.  J.  8.  Hough,  of  this  city. 
The  speculum  should  always  be  introduced  (well  warmed  and  oiled) 
under  cover  of  the  patieut*s  garments  or  bedclothes,  without  any  expo- 
sure of  the  person.  For  ordinary  examinations,  the  obstetric  position 
the  left  side  will  be  satisfactory,  but  for  the  application  of  caustics, 
emoval  of  polypi,  etc.,  it  will  usually  be  more  convenient  to  place  the 
patient  on  her  back,  with  the  lower  limbs  separated  and  supported  upon 
Airs.  The  introiluction  of  the  specnlvim  may  be  conveniently  eflected 
wparating  the  vaginal  walls  with  the  fore  and  middle  fingers  of  the 
"  iiAod,  and  slipping  in  the  instrument  beneath  and  between  them. 

Palnf\ii  Ulcer  or  Fissure  of  the  Vagina.— This  affection  la 
Joeely  analogous  to  the  painful  ulcer  of  the  rectum  or  anus,  and  re- 
|uires  precisely  similar  treatment.    (See  page  806.) 

Polypoid  Groiicrths,  belonging  to  the  class  of  fibro-celhilar  tumors, 
are  occasionally  met  with  in  the  vagina,  and  may  be  treated  by  avulsion 
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(if  the  pedicle  is  very  small),  ligation,  the  icraseur^  or  the  wire  loop 
and  galvanic  cautery. 

Cystio  and  other  Tumors  in  the  walls  of  the  vagina  are  to  be 
treated  as  similar  affections  of  the  vulva. 

Prolapsus  of  either  the  front  or  back  wall  of  the  vagina,  may  take 
place,  constituting,  in  the  former  case,  a  variety  of  hernia  of  the  blad- 
der or  cystocelej  and,  in  the  latter  case,  a  similar  condition  of  the  rec- 
tum, redocele.  In  most  instances,  sufficient  relief  may  be  afforded  by 
the  use  of  a  suitable  pessary  or  bandage,  but  occasionally  a  more  radical 
measure  may  be  required;  this  may  consist  in  denuding  a  circular  strip 
of  the  vagina  near  its  orifice,  and  bringing  the  sides  together  with  su- 
tures, so  as  to  obtain  adhesion  of  the  labia  majora  for  the  lower  three- 
fourths  of  their  extent,  or,  if  the  case  be  complicated  with  prolapsus  of 
the  uterus,  in  denuding  a  longitudinal  strip  on  either  side  of  the  vagioa, 
and  then  bringing  the  raw  surfaces  together,  so  as  to  reduce  the  calibre 
of  the  canal  through  its  entire  length.  The  former  operation  is  known 
as  Episiorrhaphy,  and  the  latter  as  Elytrorrhaphy. 

Vaginismus  is  the  name  given  by  Sims  to  an  affection  which  con- 
sists in  a  hypersesthetic  condition  of  the  nerves  distributed  to  the  vagi- 
nal mucous  membrane  at  the  position  of  the  hymen,  leading  to  a  spas- 
modic contraction  of  the  sphincter  vaginas  muscle,  which  renders  coitas 
intensely  painful,  and,  indeed,  usually  impossible,  and  thus  practically 
makes  the  patient  sterile.  The  spasm  of  the  sphincter  may  be  elicited 
by  the  slightest  touch  of  the  finger,  or  even  of  a  camel's  hair  brush. 
Vaginismus  may  be  an  idiopathic  affection  occurring  in  persons  of  a 
hysterical  temperament,  or  may  be  due  to  some  local  cause,  such  as 
fissure  of  the  vagina  or  rectum,  papillar}'  tumor  of  the  meatus,  inflam- 
mation of  the  womb  or  vagina,  eczema  or  prurigo  of  the  vulva,  neuralgic 
tumors,  etc.  The  treatment  consists  in  removing  the  cause,  if  this  can 
be  ascertained,  and  in  the  administration  of  tonics,  and  the  local  use  of 
sedatives.  Attempts  may  be  made  to  relieve  the  spasm  by  the  use  of 
vaginal  dilators,  or,  if  necessary,  by  a  resort  to  operative  treatment. 
The  simplest  operation  for  vaginismus  consists  in  sudden  dilatation  or 
partial  rupture  of  the  sphincter  vaginae  muscle,  effected  by  introducing 
the  thumbs  and  forcibly  separating  them  (the  patient  being  etherized), 
as  in  R^camicr's  and  Van  Buren's  method  of  treating  fissure  of  the 
anus.  If  this  fail,  the  remains  of  the  hymen  may  be  excised,  and  the 
sphincter  partially  divided  by  a  deep  incision  on  either  side  of  the  peri- 
neal raphe  (as  recommended  by  Sims),  or  the  pudic  nerve  may  be  cut — by 
direct  incision,  as  originally  recommended  by  Burns — or  subcutaneously, 
as  preferred  by  Simpson.  These  operations  sometimes  afford  only  tem- 
porary relief,  and  the  constitutional  treatment  appropriate  to  neuralgia 
must  therefore  not  be  neglected  after  their  employment. 

Tumors  of  the  Uterus. 

Fibrous  or  Fibro-muscular  Tumors  {Uterine  Fibroids^  Ifyo- 
mata), — These,  which  are  the  most  common  of  the  uterine  Imnors,  may 
occupy  any  portion  of  the  structure  of  the  womb.  They  may  prq)eet  oa 
the  outer  surface  of  the  organ  beneath  its  peritoneal  U^MtMeuls  majr 
grow  inwards,  filling  the  uterine  cavity,  and  perhaps  rtinnwifll|Mr  Jlijifttiffn 
the  vagina  and  protruding  between  the  labia;  or  i>^b0 ^II^Hi^li^^^* 
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idst  of  the  uterine  wall.     They  are  classilied  according  to  their  sitiia- 
>ii  into  sub&eroua  or  sub-peritoneal;  enbraucous;  and  interstitial  or 
srmural  fibroids.     They  are  but  loosely  attached  to  the  surrounding 
ftcies^  and  sumettmes  attain  a  very  large  size.     In  the  majority  of 
palUaiive  treat  men  t  only  is  required ;  it  is  somewhat  doubtful 
hetherthe  absorption  of  uterine  fibroids  can  be  obtained  by  medical 
itroent.^  but  they  certainly  seem  to  disappear  spontaneously  in  some 
iistJinces;  or  they  may  become  detached,  and  may  be  expelled  by  the 
contractions  of  the  womb. 

In  cases  of  small  submucous  fibroids  near  the  cervix  uteri,  excision  or 

fui9ion  may  be  practised,  but  if  the  growth  be  attached  by  a  somewhat 

^w  pedicle  (constituting  the  fibrous  polypus  of  the  uterus),  it  will 

lly  be  better  to  remove  the  tumor  by  means  of  the  6craseur^  for  the 

of  which  a  wire  rope  may  be  substituted,  as  recommended  by 

tton  Hicks.     The  ecraseur  may  be  applied  by  the  aid  of  tlie  ingenious 

^rie-chaine^*  of  Dr.  Marion  Sims;  or  the  simpler  form  of  instrument 

risecl  by  Dr.  Emmet,  may  be  substituted;  or  a  ligature  ma}'  be  first 

around  the  pedicle  with  a  double  cannla,  and  the  chain  of  the 

nseur  subsequently  drawn  into  place. 

Fig.  539. 


7tVro*c«t1ttl*r  Bl«rto«  polypus  irUli  lonf  pcdlel*. 


'In  the  case  of  interntitial  growths,  enucleation  has  been  resorted  to 
by  Amnsaat,  Alice,  Fordjce  Barker,  and  others.    The  operation  con* 


by  Amnsaat 
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gists  in  dilating  or  incising  the  cervix  uteri,  lajing  bare  the  tumor  by 
cutting  through  its  capsule,  and  then  turning  it  out  of  its  bed  with  the 
fingers  or  suitable  instruments.  This  procedure  has  not  unfrequently 
proved  fatal,  from  hemorrhage,  peritonitis,  or  pyaemia,  and,  though  doubt- 
less Justifiable  in  exceptional  cases,  cannot  be  recommended  as  a  general 
mode  of  treatment. 

Mr.  I.  Baker  Brown  has  modified  this  operation  by  simply  incising 
the  tumor,  or  even  the  mouth  and  neck  of  the  uterus,  so  as  to  destroy 
the  vitality  of  the  growth,  and  promote  its  expulsion  by  sloughing. 
According- to  Braxton  Hiclcs,  an  intermural  fibroid  may  sometimes  be 
converted  into  a  polypus  by  the  administration  of  ergot. 

Subserous  uterine  fibroids  have,  in  a  number  of  instances,  been  removed 
by  abdominal  section,  the  operation  sometimes  involving  the  extirpation 
of  the  entire  uterus  and  both  ovaries  (see  page  824).  This  mode  of 
treatment  under  any  circumstances  is  replete  with  danger,  and  can  only 
be  justifiable  in  exceptional  cases. 

Polypi  of  the  Uterus  usually  belong  to  the  Jibro-^llular  ormyxo- 
matous  varieties  of  tumor,  and  are  often  very  vascular,  and  accompanied 

with  an  increased  develop- 


Fig.  533. 


Ampatation  of  the  neck  of  the  nterus  bj  meant  of  the 
inraseur.  a.  Showg  the  neck  of  the  organ  dragged  to  the 
Tulra  bj  means  of  forceps,  e,  d.  The  chain  of  the  Instm* 
ment  pasted  round  the  part  at  its  bate. 


ment  of  the  glandular  struc- 
tures of  the  part.  The  hard 
or  fibrous  polypus^  a  variety 
of  the  uterine  fibroid,  has 
already  been  referred  to. 
Polypi  are  usually  attended 
by  more  or  less  profuse  hem- 
orrhage, which  exhausts  the 
patient  and  urgently  de- 
mands surgical  interference. 
The  treatment  consists  in 
efiecting  the  extrusion  of  the 
polypus  from  the  uterus  by 
drawing  it  down  with  for- 
ceps, or,  if  this  cannot  be 
done,  by  dilating  or  incising 
the  neck  of  the  womb  and 
administering  ergot,  and  in 
then  dealing  with  the  growth 
by  excision,  avulsion,  liga- 
tion, or  the  use  of  the  ecra- 
seur^  in  the  way  already 
mentioned  (page  949).  It 
ma}'^  be  occasionally  neces- 
sary to  attack  the  polypas 
while  still  within  the  uterus, 
but  the  operation  is  under 
such  circumstances  attended 
with  great  danger.  • 

Myeloid  and    Reour- 
rent    Fibroid    Tumors 

(  Spindle  -  celled  Sarcomata) 
have  been  occasionally  ob- 
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seryed  in  the  nterus;  the  treatment  would  consist  in  excision,  if  the 
growth  coold  be  entirely  extirpated  without  too  much  risk  to  the 
patient. 

Malignant  Tumors  of  the  Uterus  may  be  either  cancerous  or 
epitheliomatous.  Cancer  of  the  uterus. is  usually  of  the  encephaloid 
variety,  though  scirrJwus  and  colloid  growths  are  also  met  with  in  this 
organ ;  the  treatment  should  be  merely  palliative,  total  extirpation  being 
almost  impossible,  and  partial  excision  worse  than  useless.  EpUhelioma 
commonly  attacks  the  os  and  cervix  uteri,  and  ma}'  appear  in  one  of  two 
forms,  viz.:  as  the  so-called  ^'corroding  ulcer,"  or  as  the  ^^cauliflower 
excrescence."  The  treatment  consists  in  amputation  of  the  neck  of  the- 
utems,  if  the  affection  be  recognized  sufficiently  early  to  allow  of  com- 
plete extirpation,  or,  if  not  seen  until  a  later  period,  in  cauterization  of 
the  surface  of  the  growth  with  caustics  or  the  hot  iron. 

Amputation  of  the  Cervix  Uteri  may  be  performed  by  the  aid 
of  cutting  instruments,  by  means  of  the  ecraseur  (Fig.  533),  or  by  the 
use  of  the  wire  loop  and  galvanic  cautery.  When  the  first  method  is 
resorted  to,  the  part  to  be  removed  should  be  fully  exposed  by  means  of 
a  duck-billed  speculum;  the  neck  of  the  womb  is  then  slit  up  on  either 
side,  and  its  lips  successively  excised  with  suitable  scissors,  the  uterine 
mucous  membrane  being  finally  drawn  forward  (as  advised  by  Sims),  and 
attached  to  that  of  the  vagina,  by  means  of  silver  sutures. 

The  subjects  of  Lacerations  of  the  Female  Perineum^  Vaginal  FistulsBj 
Ovarian  Tumors,  and  Diseases  of  the  Mammary  Qland^  have  already 
been  referred  to  in  previous  portions  of  the  volume. 
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ABDOMEN/ contQsioDS  of,  865 
injuries  of,  865 

operations  on,  816 

tapping  the,  816 

woonds  of,  868 
Abdominal  abscesses,  826 

aneurism,  550 

muscles,  rupture  of,  865 

organs,  diseases  of,  816 

parietes,  abscess  of,  865 

tourniquet,  130 
Abemethy,  ligation  of  external  iliao  artery, 
202, 552 

ossification  of  muscle,  502 
Abortion  from  injury  to  pregnant  uterus, 

876 
AbortlTC  treatment  of  gonorrhoea,  422 
Abrasion,  40 
Abscess,  acute  or  phlegmonous,  878 

chronic  or  cold,  881 

disappearance  of,  by  absorption,  880 

hemorrhage  into,  881 

metastatic  or  multiple.   See  Pysamia. 

residual,  382 

after  arthritis,  576 

Tarieties  of,  878 
Abscess,  abdominal,  826 

of  abdominal  parietes,  865 

aWeolar,  711 

of  antrum,  718 

areola  of  breast,  734 

in  auditory  meatus,  676 

biliary,  826 

of  bone,  558 
breast,  785 
cornea,  689 

fecal  or  stercoraceous,  827 

of  ft*ontal  sinus,  696 
gum,  711 

hepatic,  826 

Uiac,  682 

ilio-peWic,  827 

intra^sranial,  trephining  for,  819 

mammary,  785 

mediastinal,  242,  856 

of  orbit,  674 

OTarian,  827 

palmar,  508 

beneath  pectoral  muscle,  856 

perineal,  425 

perinephritic,  826 


Abscess — 

perityphlitic,  827 

of  prostate,  880 

psoas,  682 

retro-pharyngeal,  725 

spinal,  682 

splenic,  826 

subperiosteal,  554 

of  testis,  929 
tongue,  707 

urethral,  425 
Abscission  of  staphyloma,  642 
Absorbents,  inflammation  of.     See  Angeio- 

leucitis. 
Absorption,  interstitial,  45,  47,  560 

of  spine.    See  Antero-posterior 
curvature. 

of  lymph,  88 

purulent    See  Pysamia. 

of  pus,  in  abscesses,  880 
Accommodation  of  ear,  685 

eye,  662 
Accumulator  for  making  extension,  577 
Acetabulum,  fracture  of,  242 

perforation  of,  in  hip  disease,  580 
Acetic  acid  in  cancer,  488 
Acorn-pointed  bougies,  889 
Acritochromacy.     See  Color-blindness. 
Acromion,  fracture  of,  248 
Actual  cautery,  86 
Acupressure,  187 

in  amputation,  98 
aneurism,  540 

comparison  of,  with  torsion  and  liga- 
ture,  189 

modes  of  applying,  187 

modified,  189 

repair  of  arteries  after,  189 

in  secondary  hemorrhage,  198 

sUtistios  of,  190 
Aeopnnctnrfttloii,  86 

in  aoeiirifni,  M5 

for  rii<licFvl  cur?  of  berma^  750 

in  Dtiunited  fmcCure,  IfiS 
Adtttis,  j^cichjloaia  of  hipt  51^0 

artbritin,  cfaroaio  rhetnanlic,  535 

dob- foot,  021  ft  itq. 

ectropiois,  670,  671  ^  _ 

\t>om  cfirtilfiges  in  join ti,  6^' 

repnir  of  tendf*!)!,  2f*7 
Aidl^tliig  pow^r  of  earj  68S_ 
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Addison,  T.,  keloid,  497 
AddisoD,  W.,  origin  of  pas  cell,  40 
Adelmann,  gastrotomy  for  foreign  bodies, 
872 

intestinal  obsiraotion,  792 
Adenitis,  501 

Adenocele.     See  Glandular  tumor. 
Adenoid  tumor,  474.     See  Glandular  tumor. 

yegetations  of  nose  and  pharTUZ,  689 
Adenoma,  474.    See  Glandular  tumor. 
Adhesion,  union  by,  141 

secondary,  142 

of  vulva,  943 
Adhesions  in  hernia,  747,  766 

ovariotomy,  822 
Adhesive  plaster,  146 

antiseptic,  150 
Age,  influence  of,  on  results  of  operations, 

64 
Agnew,  C.  R.,  capsular  cataract,  655 

mucocele,  674 
Agnew,  D.  II.,  apparatus  for  hip  disease, 
582,  583 

radical  cure  of  hernia,  751,  778 

ruptured  perineum,  877 

vaginal  fistulas,  915,  918 
Air  in  veins,  171 
Air-passages,  diseases  of,  781 

foreign  bodies  in,  845 
treatment,  847 
Also  nasi,  restoration  of,  69^ 
Alanson,  mode  of  amputating,  91 
Albugo,  640 

Albumen  in  blood,  in  inflammation,  86 
Albuminous  degeneration,  281 
Alibert,  keloid,  497 
Alison,  iodine  injections  for  ovarian  oysts, 

820 
Allarton,  median  lithotomy,  861,  862 
Allen,  osteo-myelitis  of  tibia,  557 

syphilitic  disease  of  skull,  449 
Allies,  internal  urethrotomy,  908 
Allingham,  colotomy,  798,  794 

fistula  in  ano,  805 

prolapsus  of  rectum,  815 
Alliot,  urethroplasty,  914 
Alopecia,  syphilitic,  444,  446,  457 
Alteratives  in  inflammation,  62 
Alternating  calculus,  882 
Althaus,  galvano-puncture  in  aneurism,  545 
Altmuller,  ligation  of  internal  iliac  artery, 

552 
Alveolar  abscess,  711 

cancer.     See  Colloid. 
Amaurosis,  656 

from  extra-ocular  oftuses,  661 

treatment  of,  662 
Amber  cataract,  649 
Amblyopia.     See  Amaurosis. 
Ametropia,  663 
Amoebaform  or  amoeboid  movement  of  cells, 

87 
Amputation,  90 

causes  of  death  after,  111 

conditions  requiring,  91 

contraction. of  tendons  after,  106 


Amputation — 

dressing  stump  after,  108 
elongation  of  bone  after,  105 
hemorrhage  (secondary)  after,  106 
history  of,  90 
instruments  used  in,  98 
intermediate,  109 
mortality  after,  107 

compared  with  excision,  695 
operative  procedures  used  in,  99 

reUtive  merits  of,  103 
position  of  surgeon  in,  99,  101 
primary  or  immediate,  109 
results  of,  circumstances  which  influ- 
ence, 107,  108,  109 
secondary  or  consecutiTe,  109 
during  shock,  186 
simultaneous  or  synchronous,  1 03 
statistics  of,  108,  109,  110,  111 
stumps,  affections  of,  after,  105 
Amputation  for  aneurism,  545 
subclavian,  548 
for  arthritis,  577 

bum,  800 

cancer  in  bone,  569 

caries,  561 

deformity,  109 

dislocation,  oomponnd,  274 

fhusture,  badly  united,  232 
compound,  228,  229,  232 
ununited,  235 

f^ost-bite,-  803 

gunshot  injury,  164 

hemorrhage,  secondary,  194 

hospital  gangrene,  898 

joint  wounds,  21 1 

lacerated  wounds,  151 

necrosis,  565 

onychia,  497 

osteo-myelitis,  558 

tetanus,  515 

traumatic  gangrene,  151 

ulcer,  887 
Amputation  at  ankle,  122 
of  arm,  116 

cervix  uteri,  950,  951 
at  elbow-joint,  116 
of  fingers,  118 

foot,  119,  128 

forearm,  115 

hand,  112,  114,  115 
at  hip-joint,  128,  131,  007 

knee,  126 

knee-joint,  125,  126 
of  leg,  128 

metatarsus,  120 

penis,  926 
above  shoulder,  119 
at  shoulder-joint,  117 
sub-astragaloid,  121 
of  thigh,  126 

through  trochanters,  127 
tarsus,  121,  123 
thumb,  114 

toes,  119,  120 
at  wrist-joint,  116 
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Amussat,  colotomy,  793 

imperforate  Tagioa,  946 

torsion,  80 

uterine  fibroids,  949 
Amygdaline  chancre,  448 
Amyloid  degeneration,  281 
Antesthesia,  history  of,  74 

local,  79,  80 

Tarioas  modes  of  producing,  74, 75, 79, 
80 
Ansesthetics,  72 

cases  in  which  they  may  be  used,  78 

in  cataract  operations,  650 

death  from,  76 

in  dislocations,  272 

effects  of,  76,  76 

eroUc  dreams  produced  by,  80 

in  fractures,  220 

precautions  in  use  of,  75 

results  of  operations,  how  influenced 
by,  78 

in  strangulated  hernia,  761 

treatment  of  dangerous  effects  of,  76 
Anchyloblepharon,  672 
Anchylosis,  686 

bony,  687 

treatment  of,  689 

continuous  extension  in,  587,  688 

of  elbow,  690 

false,  687 

fibrous,  686 

excision  in,  589 

of  hip,  589,  690 
jaws,  720 

from  bums,  801 
knee,  688,  690,  691 

passiTe  moUon  in,  687 

rupturing  adhesions  in,  588 

of  shoulder,  690 

in  spine  disease,  680 

of  stapes  to  fenestra  OTalis,  685 

treatment  of,  687 
Andrews,  apparatus  for  hip  disease,  582, 

604 
Anel,  operation  for  aneurism,  585 
Aneurism  or  aneurisms,  526 

amputation  for,  98 

by  anastomosis,  619,  520 

arterio-yenous,  646 

bruit  of,  680 

causes  of,  627,  628 

cirsoid.     See  Arterial  Tariz. 

death  from,  modes  of,  534 

diagnosis  of,  682,  683 

diffused,  682 

dissecting,  627 

erosion  of  bones  by,  581 

fusiform,  626 

after  gunshot  wounds,  169 

hernial,  196 

intra-cranial,  from  embolism,  528 

miliary,  in  apoplexy,  628* 

number  of,  528 

orbital,  674 

osteoid,  570 

pressure-effects  of,  581 


Aneurism — 

pulsation  in,  580 

racemose.     See  Aneurism  by  anasto- 
mosis, 
rupture  of,  584 
sac  of,  529 
sacculated,  526,  527 
secondary,  687 
site  of,  628 

special.    See  the  particular  Arteries, 
spontaneous  cure  of,  638,  534 
structure  of,  529 
in  stumps,  106 
symptoms  of,  529,  680,  531 
terminations  of,  588 
thrill  of,  681 
traumatic,  195,  196 

after  tenotomy,  624 
treatment  of,  584 

by  acupressure,  540 
acupuncturation,  545 
amputation,  645 
caustic,  545 
compression,  540 

adTantages  and  disadTan- 

tages  of,  648 
digital,  542 
instrumental,  541 
rapid,  542 
flexion,  644 
gaWano-puncture,  545 
injection  of  coagulating  liquids, 

546 
ligation,  535 

accidents  after,  587,  588 
on  cardiac  side,  535 

distal  side,  589 
effects  of,  686 
failure  after,  536 
indications  and  contra-indi- 
cations,  689 
manipulation,  544 
medical,  634 
by  •*  old  operation,*'  585 
strangfulation,  546 
wire  coil,  546,  646 
of  particular.  See  special  Arteries, 
tubular,  626 
Taricose,  197 
Tarieties  of,  626 
Tenons,  170 
Aneurismal  diathesis,  528 
needle,  181,  182 
▼arix,  196 

non-traumatic,  545 
in  stumps,  106 
Angeioleucitis,  600,  501 
Angeioma,  475,  619 
Anger,  displacement  in  fractured  clavicle, 

217 
Angular  displacement  in  fractures.  217 

extension  in  dislocated  hip,  293 
Animals,  rabid,  bites  of.  See  Bites. 
Ankle,  amputation  at,  122 

diseases  and  injuries  of.     See  under 
Joints. 
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Ankle- 
dislocation  of,  295 

excision  of,  211,  611 

for  ganshot  iigorj,  167 

fracture  of,  267 

weak,  626 
Ankylosis.     Ste  Anchjlosis. 
Annandale,  excision  of  tongne,  710 
Annalar  stricture  of  urethra,  897,  898 
Anodynes  in  inflammation,  58,  62 
Anterior  splint.  Smith's,  261,  262,  260 
Antero-posterior  curvature  of  spine,  629 
Anthrax.     See  Carbuncle. 
Antimony  in  inflammation,  61 
Antiseptic  adhesive  plaster,  150 

collodion,  146 

lac,  150 

ligatures,  98 

treatment  of  wounds,  149 
Antiseptics  in  inflammation,  59 
Antrum,  diseases  of,  713 
Antyllus,  operation  for  aneurism,  535 
Anus,  artificial.     See  Fistula,  fecal. 

fissure  of,  805,  806 

fistula  of.     See  Fistula  in  ano. 

imperforate,  795 

malformations  of,  795 

malignant  disease  of,  801 

neuralgia  of,  816 

occlusion  of,  795 

pruritus  of,  816 

sacciform  disease  of,  815 

ulcer  of,  painful,  806 
Aorta,  aneurism  of  abdominal,  550 
thoracic,  546 

compressor  for,  96,  130 

ligation  of,  201,  550 

wounds  of,  864 
Aphakia,  663 

Aphthous  ulceration  of  penis,  924 
Aplastic  lymph,  87 
Apnea,  treatment  of,  848,  349 

in  wounds  of  neck,  843 
Apoplexy  of  marrow,  556 
Aqua  Conradi,  635 
Arachnitis,  erysipelatous.    See  Erysipelas. 

traumaUo,  311 
Arendt,  ligation  of  internal  iliac  artery,  552 
Areola  of  breast,  diseases  of,  734 
Areolar  tissue,  diseases  of,  500 
syphilitic,  448 
lesions  of,  in  pynmia,  408 
Arlaud,  disarticulation  for  osteo-myelitis, 

558 
Arlt,  entropion,  670 

retinitis  nyctalopica,  660 

symblepharon,  672 
Arm,  amputation  of,  116 

contraction  of,  619 
Armsby,  radical  cure  of  hernia,  751 
Amott,  anaesthetics,  effect  of,  on  results  of 
operations,  73 

cold  as  an  aneesthetio,  79 
in  cancer,  488 

fluid  pressure  for  dilatation  of  stricture, 
902 


Amott — 

fracture  of  axis,  830 
osteomalacia,  566 
perineal  section,  906 
tongue,  extirpation  of,  by  ligaUon,  710 
Aromatic  wine,  483 
Arrow  wounds.     See  Wounds. 
Arrows,  caustic,  in  cancer,  489 

carbuncle,  894 
Arterial  pyssmia.     See  Pyssmia. 

thrombosis,  173.     See  Thromboais. 
transfusion,  90 
Tarix,  519 
Arteriotomy,  89 
Arterio-Tenous  aneurism,  545 

wounds,  196 
Arteritis,  523 

Artery  or   arteries,  acupressure   of.     S^ 
Acupressure, 
aneurism  of.    See  Aneurism,  and  spe- 
cial Arteries, 
atheroma  of,  524 
'  calcification  of,  525 
constrictor  for,  181 
contraction  and  retraction  of^  176 
contusion  of,  1 73 
diseases  of,  523 
structural,  524 
treatment  of,  526 
fatty  degeneration  of,  524 
forceps  for,  97 
hemorrhage  from,  174 
injuries  of,  178 
ligation  of,  185 

for  inflammation,  59 
joint-wounds,  212 
lines  of  incision  for,  197 
secondary  hemorrhage  after,  194 
occlusion  of,  528,  524 
gangrene  after,  194 
from  injury.  178 
remote  consequences  of,  195 
ossification  of,  525 
in  pyssmia,  condition  of,  408 
ruptured,  173 

amputation  for,  93 
in  dislocation,  274,  275 
fracture,  227 
wounds  of,  173 

in  compound  fractures.  229 
process  of  repair  in,  176 
rules  for  ligation  in,  183 
Artery  or  arteries  of  arm  and  forearm,  aneu- 
rism of,  549 
axillary,  aneurism  of,  549 

ligation  of,  200,  549 
brachial,  aneurism  of,  549 

ligation  of,  201,  549 
brachio-cephalic     See  Artery,  innomi- 
nate, 
carotid,  aneurism  of,  547 
ligation  of,  198,  547 

cerebral  disease  after,  538, 

547 
In  excision  of  upper  jaw,  717 
wounds  of  neck,  842 
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Artery — 

facial,  ligation  of,  199 
femoral,  common,  aonpressnre  of,  552 
aneurism  of,  552 
ligation  of,  208,  552 

hemorrhage  after,  587 
deep,  aneurism  of,  552 

ligation  of,  208 
superficial,  aneurism  of,  552 
di£fused,  558 
ligation  of,  208,  552 
gluteal,  aneurism  of,  551 
ligation  of,  202,  551 
iliac,  common,  aneurism  of,  550 
ligation  of,  202,  550 
external,  aneurism  of,  552 

ligation  of,  202,  552 
internal,  aneurism  of,  551 
ligation  of,  202,  552 
innominate,  aneurism  of,  546 

ligation  of,  197,  548 
intercostal,  hemorrhage  from,  in  chest 
wounds,  857,  860 
injury  of,  in  fractured  ribs,  240 
intra-cranial,  aneurism  of,  547 
intra- orbital,  aneurism  of,  547 
ischiatic  or  sciatic,  aneurism  of,  551 

ligation  of,  202 
of  leg  and  foot,  aneurisms  of,  558 
lingual,  ligation  of,  199 

for  malignant  tumor  of  tongue, 
711 
mammary,  internal,  hemorrhage  from, 

in  chest  wounds,  857,  860 
obturator,  relations  of,  in  femoral  her- 
nia, 782 
occipital,  ligation  of,  199 
peroneal,  ligation  of,  205 
popliteal,  aneurism  of,  552 
diffused,  558 

ligation  and  compression  in, 
compared,  589,  548,  544 
ligation  of,  208 

rupture  of,  in  fractured  knee,  227 
pndic,  aneurism  of,  551 
radial,  ligation  of,  201 
sciatic.     See  Artery,  ischiatic. 
subclatian,  aneurism  of,  547,  548 
ligation  of,  199,  548,  549 

intra-thoracic  inflammation 
after,  588 
temporal,  ligation  of,  199 
thyroid,  ligation  of,  198 

for  bronchocele,  704 
tibial,  ligation  of,  204 

posterior,  rupture  of,  in  fracture 
of  knee,  227 
ulnar,  ligation  of,  201 
Arthritis,  578 

amputation  for,  577 
causes  of,  575 

chronic  rheumatic.   See  Arthritis,  rheu- 
matoid, 
counter-irritation  in,  577 
excision  for,  577,  578 
extension  in,  677 


Arthrids — 

forcible  straightening  of  limb  in,  576 

gelatinous,  578,  574 
excision  for,  578 

of  hip-joint.    See  Hip  disease, 
intervertebral  joints,  634 

residual  abscess  after,  576 

rheumatoid,  585,  586 

of  hip,  diagnosis  of,  f^om  fracture, 
258 

of  sacro-iliao  joint.     See  Sacro-iliao 
disease. 

suppuration  in,  576,  577 

symptoms  of,  575 

tenotomy  in,  576 

traumatic,  210 

treatment  of,  576,  577 
Articular  changes  in  dislocation,  271 

neuralgia,  592 
Artificial  anus.    See  Fistula,  fecal. 

limb,  adaptation  of,  105 

membrana  tympani,  680 

pupil,  648 

respiration,  848 
Ascites,  diagnosis  of,  from  OTarian  tumor, 

818 
Ashmead,  amputation  at  hip-joint,  129 
Asphyxia.     See  Apnea. 
Aspiration,  continuous,  104 
Aspirator  for  tapping  chest,  862 
Assistants,  duties  of,  in  operations,  71 
Asthenopia,  664 
Astigmatism,  668 
Asti-agalus,  dislocation  of,  296 

excision  of,  612 

fracture  of,  268 
Astringents  in  inflammation,  58 
Atheroma  of  arteries,  524 
Atheromasla,  525 
Atheromatous  ulcer,  524 
Atkinson,  ligation  of  internal  iliac  artery, 

552 
Atlee,  J.  L.,  double  OTariotomy,  824 
Atlee,  J.  L.,  Jr.,  rupture  of  trachea,  844 
Atlee,  W.  F.,  eructation  in  aortic  aneurism, 
581 

hydrocele  of  hernial  sac,  748 
Atlee,  W.  L.,  clamp  for  ovariotomy,  828 

enucleation  of  uterine  fibroids,  949 
Atlo-axoid  joint,  arthritis  of,  684 
Atony  of  bladder,  877 
Atrophic  scirrhus  of  breast,  740 
Atrophy,  eccentric,  284 
Auditory  meatus.    See  Meatus. 

nenre,  lesions  of,  686 
Aural  polypi,  677 

speculum,  676 
Auricles,  diseases  of,  675 

malformations  of,  675 

supernumerary,  675 

tumors  of,  676 
Auzias  de  Turenne,  syphilization,  458 
Aveling,  vaginal  lithotomy,  867 
Avery,  endoscope,  892 

staff  for  lithotomy,  855 

Btaphyloraphy,  722 
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Avery — 

urethrotomy,  external,  907 
AynUioD  of  limbs,  147 

amputation  for,  91 
in  reducing  dislooatlons,  274,  276 
nasal  polypi,  690 
toe-nail,  497 
Axilla,  dislocation  of  hnmerns  into,  279 
Axillary  artery.     See  Artery. 

glands,  management  of  in  excision  of 
breast,  742 
Ayres,  dislocation  of  cerTical  spine,  881 
extroversion  of  bladder,  870 


BACK,  injuries  of,  821 
Bader,  inoculation  for  granular  lids,  687 
Balanitis,  426,  924 
Balano-posthitis,  426 
Balch,  wound  of  heart,  864 
Balfour,  diversity  of  venereal  diseasoi,  420 
iodide  of  potassium  in  aneurism,  534 
Balls,  encysted,  169 

Barker,  £.,  extroversion  of  bladder,  871 
Barker,  F.,  enucleation  of  uterine  fibroids, 

949 
Barlow,  secretion  of  urine  in  intestinal  ob- 
struction, 789 
Bartholow,  oil  of  turpentine  in  hospital 

gangrene,  892 
Bandages,  80 

for  eye,  647 
Bands,  extending,  in  reducing  dislooations, 
278 
membranous,  in  tympanum,  684 
Bar  at  neck  of  bladder,  875 
Barbadoes  leg,  467,  500 
Barometer,  state  of,  influencing  results  of 

amputation,  107 
Barren  cysts,  461.     SeeCyntM, 
Barton,  J.  K.,  phagedsenic  chancroid,  482 

syphilis,  487,  438 
Barton,  J.  R.,  anchylosis,  operations  for, 
589,  590 
bandage  for  fractured  jaw,  288 
bran  dressing  for  compound  fractures, 

281,  266 
excision  of  lower  jaw,  718 
fracture  of  radius,  254 
recto -vaginal  fistuln,  802 
Barwell,  anchylosis,  589, 590 
arthritis,  577 

rheumatoid,  585 
club-foot,  625 
hip  disease,  582,  588 
lateral  curvature  of  spine,  617 
strumous  synovitis,  578 
umbilical  hernia,  radical  cure  of,  770 
Basedow's  disease.  /Se^Qoitre,  exophthalmic. 
Bassereau,  syphilis,  420,  488,  440 
Bastian,  concussion  of  spinal  cord,  828,  829 
Baudens,  amputation  at  knee-joint,  125 
Bauer,  hip  disease,  582,  588 

recto-vesical  lithotomy,  868 
Bayard,  fracture  and  exfoliation  of  cervical 
vertebra,  332,  634 


Baynton,  strapping  ulcers,  885 
Bayonet  wounds.     See  Wounds.     , 
Beale,  acupressure,  189 

arteries,  repair  in  wounded,  177 

ophthalmoscope,  657 
Beans,  interdental  splint  for  fractured  jaw, 

289 
Beck,  rupture  of  trachea,  844 
B^clard,  amputation  at  hip-joint,  129 
Bed,  fracture,  228 
Bed-sores,  888 

after  spinal  injuries,  827,  884 
Beer,  abscission  of  staphyloma,  642 
Bell,  B.,  loose  cartilages  in  joints,  592 

venereal  diseases,  420 
Bell,  C,  air  in  veins,  171,  172 

cancerous  cachexia,  480 

internal  urethrotomy,  904 
Bell,  G.  H.,  erysipelas,  401 
Bell,  J.,  arteries,  rules  for  ligating,  183 

lithotomy,  848,  858 

ovariotomy,  821 

urethrotomy,  internal,  904 
Bellingham,  compression  for  aneurism,  540 
Bellocq,  instrument  for  plugging  posterior 

nares,  688 
Bellows  for  artificial  respiration,  848 
Belmas,  supra-pubic  lithotomy,  864 
Belts,  urethral  fever,  899 
Bending  of  bone,  208 
Beniqu^,  catheter,  889 
Bennett,  fibre-nucleated  tumors,  476 
Bent,  excision  of  shoulder-joint,  599 
Berend,  bony  anchylosis  of  kiip,  590 
Berger,  rupture  of  trachea,  844 
Bernard,  fracture  of  sacrum,  248 
Bemutz  and  Ooupil,  imperforate  hymen,  944 

vagina,  945 
Bibron's  antidote,  154 
Biceps  tendon,  displacement  of,  281 

division  of,  619 
Bichloride  of  methylene  as  an  anesthetic, 

75 
Biokersteth,  excision  of  elbow,  601 

ligation  of  common  iliac  artery,  551 
Bigelow,  brain,  iron  bar  in,  816 

dislocation  of  hip,  288,  292,  298 
voluntary,  270 

excision  of  hip,  608 

fracture  of  acetabulum,  242 
cervix  femoris,  256,  257 
ununited,  285,  286,  599 

T  ligament,  functions  of,  287 
Bigg's  apparatus  for  bunion,  606 

contracted  knee,  588,  689 
Bilateral  lithotomy,  859 
Biliary  abscess,  826 

fistula,  871 
Bill,  arrow  wounds,  158 

carbolic  acid  for  local  anoestbesia,  80 
Billings,  trephining  for  epilepsy,  319 
Billroth,  arteries,  repair  of  wounded,  177 

atheroma,  524 

excision  of  knee,  609 

fractures,  union  of,  221 

inflammation,  86,  88 
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BUlroth— 

nearomata,  508 

oesopbagotomy,  729 

pysdmia,  410 

seoofidary  teier,  51 

Btaphyloraphy,  721 

suppuration,  blue,  89 
Bird,  secretion  of  urine  iii  intestinal  ob- 
struction, 789 
Birkett,  amputation,  causes  of  death  after, 
112 

aneurism,  <*old  operation"  for,  558 

auricles,  supernumerary,  675 

breast,  diseases  of,  788,  784,  785, 739 

exostosis,  cancellous,  of  frontal  bone, 
474 

fracture  of  acetabulum,  242 

hernia,  744  et  teq, 

scrotum,  wounds  of,  875 
Bistoury,  96 
Bites  of  rabid  animals,  155 

snake,  154 
BiTalTe  speculum,  947 
Black,  use  of  vaginal  suppositories  in  gon- 
orrhoea, 427 
Black  cataract,  649 
Blackman,  anchylosis  of  knee,  591 

aneurism,  544,  546 

dislocations,  reduction  of  old,  275 

fracture  of  patella,  268 
Bladder,  absence  of,  868 

atony  of,  877 

complicating  lithotrity,  847 

bar  at  neck  of,  875 

calculus  of.     Su  Calculus,  Tesical. 

cancer  of,  875 

catarrh  of,  874 

cIoU  in,  876 

diseases  of,  868 

malignant,  complicating  lithotrity, 

847 
structural,  874 

exploration  of.     See  Sounding. 

extroTersion  or  exstrophy  of,  868  et  teq, 

fistulsD  of.     See  Fistulss. 

foreign  bodies  in,  874 

hemorrhage  from,  876 

hernia  of,  749,  872. 
calculus  in,  868 

inflammation  of.     See  Cystitis, 
after  spinal  injuries,  826 

injuries  of,  878 

iuTersion  of,  872 

irritability  of,  878,  879 

malformations  of,  868 

malpositions  of,  872 

missing  the,  in  lithotomy,  855 

neuralgia  of,  879 

paralysis  of,  877 

puncture  of,  886,  886,  887 
for  stricture,  910 

rupture  of,  373 

from  retention  of  urine,  910 

sacculated,  874 

complicating  lithotrity,  847 

spasm  of,  879 


Bladder,  spasm  of  ~ 

in  lithotomy,  856 

stone  in.    See  Calculus,  Tesical. 

tubercle  of,  875 

tumors  of,  875 

washing  out  the,  after  lithotrity,  844 

wounds  of,  878 
Blandin,  harelip,  708 

resection  sound,  596 
Blear-eye.    See  Ophthalmia  tarsi. 
Bleeding  piles,  807 
Blennorrhagia.     See  Gonorrhoea. 
Blennorrhoea,  421 

of  lachrymal  sac.    See  Mucocele. 
Blepharospasm,  639 
Blind  fistula  in  ano,  808 
urinary,  918 

Jaies,  807 
ness,  nerVous,  656 
Blisters  in  gonorrhoea,  424 

indolent  ulcers,  885 
Blixard,  compression  of  aneurism,  540 
Blood  calculi,  881 

in  inflammation,  86 

loss  of.     See  Hemorrhage. 

in  pyesmia,  408 

transfusion  of,  89 
Bloodletting,  87,  89 

in  inflammation*  59,  60 
lung  wounds,  859 
strangulated  hernia,  761 
Bloodyessels  in  inflammation,  85 

injuries  of,  169 

in  pyaemia,  408 
Bloxam,  dislocation  tourniquet,  278,  292 
Blue  pus,  39 
Blum,  pyoemia,  404 
Boeck,  syphilixation,  458- 
Boeckel,  arrested  deyelopment  in  joint  dis- 
ease, 594 

excision  of  elbow,  601 

external  urethrotomy,  907 
Boggie,  hospital  gangrene,  892 
Boil.     See  Furuncle. 
Boinet,  iodine  injection  for  oyarian  cysts, 

820,  821 
Boker,  excision  of  lower  jaw  for  necrosis, 

718 
Bond,  splint  for  fracture  near  elbow,  252 

of  radius,  255 
Bone,  abscess  of,  558,  559 

aneurism  in,  570 

atrophy  of,  566 

bending  of,  208 

cancer  of,  568 

caries  of.     See  Caries. 

contusion  of,  168,  208 

cysts  of,  568 

death  of.     See  Necrosis. 

decalcification  of,  555 

diseases  of,  inflammatory,  553 
non-inflammatory,  566 

ebumation  of,  555 

elongation  of,  after  amputation,  105 

excision  in  continuity  of,  167 

exfoliation  of,  562  . 
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Bone— 

fracture  of.     See  Fracture. 

gangrene  of.     See  Necrosis, 
mephitic,  562,  668 

hemorrhage  from,  104 

hydatids  in,  568 

hypertrophy  of,  666 

injuries  of,  208 

medullization  of,  564 

necrosis  of.     See  Necrosis. 

osteo-porosis  of,  555 

in  pysomia,  408 

rarefaction  of,  555 

in  rickets,  418 

sclerosis  of,  555 

scrofula  of,  416,  567 

sappuration  in,  557,  558 

syphilitic  affections  of,  449,  568 

tubercle  in,  567 

tumors  in,  568 
pulsating,  570 

ulceration  of.     See  Caries. 
Bone-earth  calculus,  830 
Bone-nippers,  97 
Bonnet,  tenotomy  in  club-foot,  622 

hip  disease,  582 
Bony  anchylosis,  587,  589 
Borborygmus  in  hernia,  748 
Borelli,  staphyloma,  648 
Bouchon,  176 

Bouchut,  irreducible  hernia,  752 
Bougie,  Eustachian,  682 

medicated,  424 

oesophageal,  728,  780 

rectal,  799 

urethral,  889 
Bouillaud,  pyeemia,  412 
Bouisson,  deformtties  of  penis,  920 
Bourdelot,  direct   pressure  in   aneurism, 

540 
Bourgeois,  malignant  pustule,  895 
Bouton.     See  Malignant  pustule. 
Boutonni^re  operation  for  nrethral  stric- 
ture, 906,  906,  908 
Bowditcb,  empyema,  861 

paracentesis  thoracis,  862,  868 

perinephritic  abscess,  825,  827 
Bowel.     See  Intestine. 
Bow-legs.     See  Qenn-extrorsum. 
Bowman,  instruments  for  eye,  654,   655, 
678 

operations  on  eye,  642  et  teq. 
Boyer,  fissure  of  anus,  806 

fracture  of  scapula,  247 

hydrocele  of  hernial  sao,  748 

spinal  cord,  injuries  of,  822,  824 

stricture  of  urethra,  906 
Bozeman,  transTcrse  obliteration  of  vagina, 
918 

urinary  vaginal  fistulss,  914  et  teq. 
Brachial  artery.     See  Artery,  brachial. 
Brachio-cephalic  artery.  /Sm  Artery,  innomi- 
nate. 
Brachymelropia.     See  Myopia. 
Bracketed  splint  262,  610 
Braidwood,  pyemia,  404^  412 


Brain,  aneurism  in.    See  Arteriet,  intrai 
cranial. 

compression  of.    See  Compresrion. 

concussion  of.    See  ConciiBsion. 

congestion  of,  from  iigiiries  of  ehest, 
856 

contusion  of,  806 

foreign  bodies  in,  816 

fungus  of,  627 

hernia  of.    See  Hernia  cerebri. 

inflammation  of,  311 

injuries  of,  806,  816 

in  pyssmia,  408 

syphilitic  affections  of,  448 

wounds  of,  816 
Brainard,  anchylosis  of  knee,  591 

fracture,  badly  united,  232 
ununited,  235 

ligation  of  common  iliac  artery,  551 

spina  bifida,  629 
Bran  dressing  for  compound  fraetnre,  281, 

266 
Brander,  puncture  of  bladder  through  syai^ 

physis  pubis,  887 
Brasdor,  operation  for  aneurism,  540 
Breast,  abscess  of,  785,  787 

cancer  of,  740 

cysts  of,  proliferous,  788 
simple,  787 

diseases  of,  788 
in  male,  748 

excision  of,  741 

gathered,  736 

hydrocele  of,  738 

hypertrophy  of,  783 

inflammation  of,  785 

milk-tumor  of,  788 

neuralgia  of,  787 

painful  subcutaneous  tubercle  of,  7S9 

sero-oystic  sarcoma  of,  788 

strapping  the,  736 

tumor  of,  glandular  or  adenoid,  739 
irritable,  477,  789 
sero-cystic,  787 
Brett,  elephantiasis  of  scrotum,  925 
Bridle  stricture,  897 
Briggs,  Taricocele,  985 
Brinton,  J.  H.,  amputation  at  knee-jolBt, 
125,  126 

hospital  gangrene,  892 

paralysis  after  gunshot  wound,  169 

sternum,  anatomy  of,  241 

Taricocele,  985 
Brinton,  W.,  intestinal  obstruction,  788, 790 
Bristowe,  pysdmia,  406,  408,  410 
Broadbent,  acetic  acid  for  cancer,  488 

bloodletting  in  aneurism,  584 
Broca,  aneurism,  application  of  ice  is,  5tt 
by  anastomods,  520 
innominate,  546 

astragalus,  excision  of,  296 
Brodhurst,  congenital  dislocatioiis,  276 
Brodie,  bone,  abscess  in,  659 

bunion,  507 

calculus,  urinary,  889  H  Mq. 

head,  couTulsions  in  ii^uriea  o!^  81S 


INDEX. 


961 


Brodie— 

incontiDence  of  urine  in  chiMren,  878 

joint  diseases,  670,  673,  677,  593 

prostate,  enlarged,  881,  883,  885 

rectum,  diseases  of,  800,  805 

sero-cystio  sarcoma,  468,  738 
tumor,  737 

spasm  of  urethra,  periodic,  895 

spine,  injuries  of,  824  et  teq. 

wiiite  gangrene,  896 
Bromfeild,  abscess  in  bone,  559 

dislocation  of  shoulder,  282 
Bromine  in  hospital  gangrene,  392 
Bronchitis  in  throat  wounds,  843 
Bronchocele,  703,  704 
Bronchotomy,  350,  351 ,  352 
Brown,  fistula,  recto-Taginal,  802 
urinary  vaginal,  915,  918 

ovariotomy,  828 

ruptured  perineum,  377 

uterine  fibroids,  950 
Brown-S4quard,  bed-sores,  389 

neuroma,  508 

reflex  paralysis,  206 

spinal  injuries,  325,  332 
Bruise.     See  Contusion. 
Bruit  in  aneurism,  630 
Bruns,  aneurism  by  anastomosis,  520 

supra-pubic  lithotomy,  864 
Brush-bum,  151 
Bryant,  acupressure,  189 

amputation,  109,  112 

calculus  in  female,  867 

colotomy,  793 

ovarian  cyst,  suppurating,  827 

spine,  dislocation  of,  830 

spleen,  extirpation  of,  826 

strangulation,  internal,  763 

torsion,  180 

urinary  vaginal  fistnlss,  915 
Bubo,  chancroidal,  431,  433 

gonorrhceal,  424 

parotid,  706 

primary,  432,  442,  501 

syphilitic,  441 
Bubon  d'emblde.     See  Bubo,  primary. 
Bubonocele.     See  Hernia,  inguinal. 
Buchanan,  cheiloplasty,  699 

lithotomy,  854,  862 

stricture  of  urethra,  902 
Buck,  anchylosis  of  jaw,  301 
knee,  590 

excision  of  knee,  609 

laryngeal  growths,  732 
scapula,  598 

prolapsus  of  tongue,  707 

weight  extension  for  fractured  thigh, 
259 
Bnffy  coat  of  blood  in  inflammation,  36 
Bujalski,  ligation  of  innominate  artery,  548 
Bullet  forceps,  163 

wounds,  158 
Bullock,  clasp  for  fractured  Jaw,  289 
Bnmstead,  gonorrhcea,  421, 4^ 

mercury  in  priiiiaz;^  ig^ah  4M    ' 

Btricture  of  vntMy  ffMW    * 
61  .j^p. 


Bunion,  506 

Buphthalmos,  641 

Burge,  oesophageal  forceps,  353 

Burges,  fracture- bed,  223 

Burning  pain  in  nerve  injuries,  206 

Burns,  vaginismus,  948 

Bums  and  scalds,  297 

amputation  for,  92,  800 

anchylosis  of  jaw  from,  301 

cicatrices  of,  300 
keloid  in,  302 

duodenal  ulcer  in,  298 

of  mouth,  pharynx,  and  glottis,  345 

treatment  of,  299,  300  • 

Burow,  plastic  operation,  696 
Burrall,  excision  of  os  oalcis,  613 
Burr-head  drill,  561 
Bursa,  hyoid,  hygroma  of,  706 
BurssB,  diseases  of,  505 

injuries  of,  208 
Busch,  excision  of  scapula,  598 
Bushe,  needle  and  needle-carrier  for  piles, 

812 
Buszard,  staphyloraphy  in  children,  721 
Butcher,  amputation  at  hip-joint,  130 

burns,  operation  for  cicatrices  of,  301 

convulsions  after  operations  in  chil- 
dren, 700 

excision  of  elbow,  601 
knee,  608,  609,  610 

forceps,  knife-bladed,  596,  597 

fractured  femur,  261 

harelip,  702,  703 

saw  for  excisions,  121,  596 
Button  cautery,  85 

suture,  917,  918 
Button-hole  fracture.     See  Fracture. 
By  ford,  urinary  vaginal  fistula,  915 


CACHEXIA,  cancerous,  480 
Coecal  hernia,  749 
Csesarean  section,  825 
Calcaneum,  dislocation  of,  296 
excision  of,  613 
fracture  of,  268 
Calcareous  deposits  in  membcana  tympnni, 

679 
Calcification  of  arteries,  525 
Calcis,  OS.     See  Calcaneum. 
Calculus,  lacteal  or  mammary,  733,  734 
nasal.     See  Rhinolite. 
prostatic,  866,  888 
renal,  831 

nephrotomy  for,  825 
urethral,  865 
urinary,  varieties  of,  828 
blood,  831 

carbonate  of  lime,  831 
cystine,  830 
fatty,  830 
fibrinous,  831 
fusible,  830 
mulberry,  829 
oxalate  of  lime,  m 
phosphatiOy  880 
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Calculus,  urinary — 

snponnceous,  830 
silicn,  831 
urate,  829 

uric  or  lithic  acid,  828 
xanthine  or  xantbic  oxide,  830 
▼esical.  832 

adherent,  833 
age  at  which  occurs,  838 
Alternating,  832 
causes  of,  833 
diagnosis  of,  835 
encysted,  838 
•         extra-pelvic,  868 
hardness  of,  833 
localities  in  which  prevails,  833 
mode  in  which  originates,  882 
nature  and   size  of,  suitable   for 

lithotrity,  847 
none  found  in  lithotomy,  857 
nucleus  of,  882 
number  of,  coexisting,  882 
prognosis  of,  838 
proportion  of  cases  requiring  li- 
thotomy, 848 
recurrent,  804,  865 
second,  left  after  lithotomy,  857 
sex,  influence  of,  upon  its  occur- 
rence, 883 
shape  of,  832 
size  of,  832 

situation  of,  in  bladder,  883 
sounding  for,  885.    See  Sounding, 
structure  of,  832 
symptoms  of,  834,  836    » 
treatment  of,  888 

by  lithectasy,  866 
litholysis,  888.   iS>f  Litholysis. 
lithotomy,    848,    867.       See 

Lithotomy, 
lithotrity,    889,    867.        See 
Lithotrity. 
weight  of,  833 
in  women,  866 
Callender,  injuries  of  head,  806,  808,  810, 
812 
nerves  in  fractures,  227 
myotomy  in  staphyloraphy,  722 
pyfcmia,  406,  407 
sprain-fractures,  209 
Callisen,  lumbar  colotomy,  708 
Callous  ulcer.     See  Ulcer. 
Callus,  222 

bending  and  breaking,  in  badly-united 
fractures,  232 
Caoal  of  Nuck,  hernia  into,  774 

hydrocele  of,  946 
Canaliculi,  obstruction  and  slitting  of,  673 
Canalization  of  veins,  171 
Cancellous  exostosis,  473 
Canula,  tracheal,  351,  352 
Canula-forceps,  648 
Canula-scissors,  055,  656 
Canule  ii  chemise  in  lithotomy,  858 
Cancer,  478 

chimney -Bwec\iw' a  or  soot,  927 


Cancer — 

colloid,  alveolar,  or  gum,  487 
'         diagnosis  of,  488 

epithelial.     See  Epithelioma. 

fibrous,  470, 487 

hsematoid,  485 

hard.     See  Scirrhus. 

local  origin  of,  487 

medullary.     See  Encepbaloid. 

melanoid  or  melanotic,  485 

nature  and  general  pathology  of,  487 
,         osteoid,  485 

prognosis  of,  488 

recurrent,  treatment  of,  490 

scirrhous.     See  Scirrhus. 

soft.     See  Encephaloid. 
I  treatment  of,  488,  489 

villous,  486 
I  Cancer  of  bladder,  875 

bone,  568 

breast,  740,  741 

ear,  686 

jaws,  714,  718 

oesophagus,  727 

parotid  gland,  705 

penis,  925 

prostate,  887 

rectum,  800 

testis,  939 
,         tongue,  709 

tonsils,  725 

urethra,  912 

uterus,  951 

vulva,  946 
Cancer-juice,  481,  484 
Oncer-serum,  485 
Cancerous  cachexia,  480 
I         diathesis,  487 
'         ulcer.  480 

Cancrum  oris.     See  Stomatitis,  gODgrenoos. 
Cannon-ball,  wounds  by,  158 
!  Canthoplasty,  670 
Canthus,  slitting  the,  670 
I  Canton,  rheumatoid  arthritis,  585 

displacement  of  biceps  tendon,  281 
I  Capillaries  in  pysemia,  408 
'  Capillary  nsevi,  521 
Capsular  cataract,  649,  655 
I  Capsulo-lentioular  cataract,  649 
Caput  opstipum.     See  Wry-neck. 
I         succedaneum,  304 
I  Carbolic  acid,  antiseptic  treatment  by,  141' 
'  local  anesthesia  by,  80 

;  Carbonate  of  lime  calculus,  831 
!  Carbuncle,  394 
^  facial,  395 

Carcinoma.     See  Cancer. 
I  Carden,  amputation    through    condyles  of 
I      femur,  126 

!  Carditis  from  contusion  of  chest,  356 
Caries,  560,  561 

of  orbit,  674 

in  stumps,  107 

syphilitic,  449 

of  vertebroB.  See  Spine,  ant«ro-poittriir 
curvature  of. 
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Cnrnification  of  marrow,  556 
Camocbao,  excision  of  radios  and  ulna«  601 
superior  maxillary  nerre,  510 
ligation  of  femoral  artery  for  elephan- 
tiasis, 467 
wound  of  heart,  864 
Carotid  artery.     See  Artery,  carotid. 
Carpue,  rhinoplasty,  604 
Carpus,  dislocations  of,  286 

fractures  of,  256 
Carron  oil  for  bums,  800 
Carte,  compression  in  aneurism,  541 
Cartilage  in  callus,  222 

ensiform,  fracture  of,  241 
ulceration  of,  in  arthritis,  575 
Cartilages,  costal,  fractures  of,  241 
epiphyseal,  in  rickets,  418 
loose,  in  joints,  470,  591,  592 
semilunar,  dislocation  of,  295 
Cartilaginous  tumors,  470 
Castration,  940 

fur  onanism,  942 

radical  cure  of  hernia,  750 
tumors  of  testis,  988,  989 
Cataract,  040 

capsular  and  secondary,  665 
catoptric  test  for,  649 
diagnosis  of,  650 
symptoms  of,  649 
treatment  of,  050 

by  flap  operation,  651 ,  652 
linear  extraction,  655 
modified  linear  extraction,  658 
needle  operation,  or   solution, 

654 
reclination,      depression,      or 

couching,  651 
suction,  055 
traction,  658 

Von  Graefe*s  method,  658 
varieties  of,  040,  660 
Catarrh,  Tesical,  874 
Catarrhal  ophthalmia,  684 
Catheter,  888 
curve  of,  889 
Eustachian,  682 
female,  910 
introduction  of,  889 

by  tour  de  maitre,  891 
metallic  and  flexible,  choice  between, 

892 
mode  of  fastening,  in  urethra,  883 
prostatic,  882,  883,  884 
sigmoid,  824 

use  of,  in  enlarged  prostate,  888,  885 
fractured  pelvis,  242 
gonorrhoea,  425 
spasm  of  urethra,  895 
spinal  injuries,  334 
stricture  of  urethra,  902  et  seq. 
vesico-vaginal  flstula,  918 
vertebrated,  883,  884 
Catlin,  96 

Catoptric  test  for  cataract,  649 
Caton,  migration  of  white  oorpuscles,  40 
Caustic  in  aneurism,  545 


Caustic — 

arrows.     See  Arrows. 

in  cancer,  489 
epithelioma,  498 

for  piles,  813 

prolapsus  of  rectum,  815 
Cauterisation  en  flcches,  489 
Cautery,  actual,  80 

button,  85 

galvanic,  86 

for  laryngeal  growths,  731 
nasal  polypi,  691 

in  hemorrhage,  180 
hospital  gangrene,  892 
inflammation,  59 
ununited  fracture,  235 
urethral  tumors,  912 
Cavernous  bodies  of  penis,  rupture  of,  375 ' 
Cazenave.  classification  of  syphilitic  erup- 
I      tions,  443 
Cells,  amoeboid  movement  of,  87 

mastoid,  inflammation  of,  685 

new,  origin  of,  87 
Cellular  and  cellulo-cutaneous  erysipelas. 

See  Erysipelas. 
Cellulitis,  500 
Cephalhsematoma,  804 
Cerebral  complications  of  head  injuries,  806 

irritation.     See  Concussion  of  brain 
Cerumen,  accumulation  of,  in  auditory  mea- 
tus, 670 
Cervical  glands,  enlargement  of,  706 
Chain  saw,  590 
Chalazion,  072 
Chancre.     See  Syphilis. 

mixed,  441,  451,  454 

soft  or  non-infecting.     See  Chancroid.   ' 
Chancroid,  4:^0 

bubo  following,  481 

cephalic,  480 

complications  of,  431,  484 

diagnosis  of,  432 

from  syphilis,  451 

in  female,  483 

gangrene  of  prepuce  from,  435 

localities  of,  480 

phagedenic,  431,  435 

phimosis  and  paraphimosis  with,  484 

prognosis  of,  432 

serpiginous,  432,  485 

treatment  of,  432 

urethral,  433 
Charbon.     See  Pustule,  malignant. 
Charcot,  miliary  aneurisms  in  apoplexy,  528 
Chassaignac,  caries,  501 

drainage  tubes,  210,  302 

ecrasement  lindaire,  493,  863 

pyaemia,  319,412 
Chaude-pisse,  421 
Cheek,  diseases  of,  090 

fistula)  of,  341 

operations  on,  096 

wounds  of,  341 
Cheek-compressor  for  harelip,  701,  702 
Checver,  excision  of  hip  joint,  005 
tonbil,  726 
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Cheever — 

oesophagotomy,  855 

osteo-plastic  resection  of  upper  jaw,  692 

radical  cure  of  hernia,  788 
Cheiloplasty  of  lower  lip,  698 

upper  lip  and  angle  of  mouth,  699,  700 
Chelius,  urethral  lithotomy  in  women,  867 
Cheloid.     See  Keloid. 
Cheselden,  avulsion  of  arm,  147 

lateral  lithotomy,  848 
Chest,  contusions  of,  855,  356 

foreign  bodies  in,  8C3 

injuries  of,  855 

tapping  the.   See  Paracentesis  thoracis. 

wounds  of,  856,  357 
('hilblain.     See  Pernio. 
Chimney-sweeper*8  cancer,  927 
Chisolm,  dislocation  of  semilunar  bone,  286 

radical  cure  of  hernia,  751 

Secondary  hemorrhage,  161 

temporary  achromatic  vision,  662 
Chloroform,  administration  of,  78 

in  cataract  operations,  650 

compared  with  ether,  74,  75 
Chondroid  tumor,  469 
Chopart,  amputation  through  tarsus,  121    . 

cheiloplasty,  698 
Chordee,  424 

Chorea  complicating  fracture,  228 
Choroid,  diseases  of,  659 

tumors  of,  660 
Choroiditis,  659 

syphilitic,  445 
Chossat,  temperature  in  spinal  injuries,  827 
Church,  intra-cranial  aneurism,  528 

lymphoid  tumors,  475 
(Mcatrices  from  burns,  operations  for,  800 

contraction  of,  48 

warty  tumors  or  ulcers  of,  497,  498 
(Ucatrization,  48 

subcrustaceous,  142 
Cilia.     See  Eyelashes. 
Ciliary  body,  diseases  of,  688 

muscle,  division  of.     See  Cylicotomy. 
paralysis  and  spasm  of,  664 

staphyloma,  641,  648 

zone,  638,  643,  644 
Ciniselli,   galvano-puncture  for  aneurism, 

545 
Circular  amputation,  99 
Circulation,  collateral,  191 
C^ircumcibion,  923 
Cirsocele,  935.     See  Varicocele. 
Cirsoid  aneurism.     See  Arterial  varix. 
Ciucci,  lithotrity,  839 
Civiale,  lithotomy,  861,  864 

lithotrity,  889,  841,  845 

statistics  of  calculus,  833 

stricture  of  urethra,  902,  904 

vesical  polypus,  875 
Clamp  for  ovariotomy,  823 
Clamp  and  cautery  for  piles,  812 

prolapsus  of  rectum,  815 
Clamp-shield  for  ovariotomy,  S2'S 
Clap.     See  Gonorrhoea. 

dry,  421 


Clark,  concussion  of  lung,  856 

injuries  of  spine,  826,  327,  328,  337 

pyaemia,  410 

urethroplasty,  914 

wounds  of  neck,  842 
Clarke,  F.,  atrophy  of  tongue,  708 
Clarke,  J.  L.,  railway  spine,  328 

tetanus,  518 
Clavicle,  dislocation  of,  278 

excision  of,  598 

for  dislocation,  278 

fracture  of,  248 
Clay,  ovariotomy,  828 
Cleemann,  fracture  of  spine,  832 
Cleft  palate,  720 

scrotum,  920 
Clerc,  chancroid  and  chancre,  440 
Climate,  influence  of,  on  aneurism,  528 
Cline,  large  calculus,  888 

spinal  ii^uries,  882,  885 
Clitoridectomy,  946 

Clitoris,  hypertrophy  and  excision  of,  946 
CloacsB  in  necrosis,  563 
Cloquet,  cleft  palate,  720 

extirpation  of  tongue,  710 

fracture  of  spine,  882 

hernia,  746,  782 

multiple  aneurism,  528 
Closset,  rhineurynter  for  epistaxis,  6^^8 
Clove-hitch  knot,  278 
Clover,  apparatus  for  giving  chloroform,  78 

washing  out  bladder,  843,  844 
Club-foot.     See  Talipes. 
Club-hand,  619 

Coagulating  injections  in  aneurism,  545 
Coagulation  of  blood  in  inflammation,  8t) 
Coagulum,  external  and  internal,  in  wounds 

of  arteries,  176 
Coates,  fracture-bed,  223 
Coccydynia,  243 
Coccyx,  fracture  of,  248 
Cock,  impermeable  stricture  of  urethra,  9(is 

oesophagotomy,  356 

puncture  of  bladder  through  rectum. 
910 
Coghill,  wire  twister,  917,  918 
Cohen,  excision  of  laryngeal  growths,  732 
Cohnheim,  origin  of  lymph  corpuscle,  37 

pus  corpuscle,  40 
Cold  abscess.     See  Abscess. 

anaesthesia  by  use  of,  79 

apparent  death  from,  802 

in  cancer,  488 

eff'ects  of,  802 

in  hemorrhage,  178 
inflammation,  55 
spine  disease,  688 
strangulated  hernia,  761 
Collapse.     See  Shook. 

of  lung,  358 

in  strangulated  hernia,  757 
Collar  for  cicatrices  of  neck,  801 
Collateral  circulation,  191 
Colles,  fracture  of  radius,  254,  256 
Collis,  cancer  in  bone,  569 

cheiloplasty,  699 
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Collis— 

epithelioma,  492 

excision  of  breast,  742 

harelip,  702 

rodent  ulcer,  498 

staphyloraphy  in  children,  721 

▼aginal  fistolae,  916 

warty  ulcers,  498 
Collodion,  146 
Colloid  cancer,  487,  740 

cysts,  462 

styptic,  146 
(>olon,  syphilitic  ulceration  of,  447 
Coloi^-blindness,  662 
Colotomy,  793,  794 

for  imperforate  rectum,  797 

intestinal  obstruction,  792,  794 
recto-Tesical  fistula,  802 
stricture  of  rectum,  801 
Columna  nasi,  restoration  of,  693 
Coma  in  spinal  injuries,  328 
Come,  Fr^re,  lithotome  cach^,  854 
Complaisance,  operations  of,  64,  109 
Complex  cystigerous  cysts,  463 
Compress,  graduated,  179 
Compressing  bandage  for  eye,  647 
Compression  in  aneurism,  540 

of  brain,  309 

in  cancer,  488 

for  granular  lids,  637 
hemorrhage,  179 

in  inflammation,  59 

of  spinal  cord,  322 
Compressors,  arterial,  95,  96,  541,  858 
Compton,  excision  o^  radius  and  ulna,  601 
Comstock,  suppression  of  urine  in  spinal 

injuries,  326 
Concussion  of  auditory  nerre,  686 

brain,  306 

cerebral  irritation  following,  808 
lesions  in,  30G,  307 
symptoms  of,  307 
treatment  of,  308,  309 

lung,  356 

retina,  338 

solar  plexus,  365 

spinal  cord,  322 
.Condylomata.     See  Mucous  patches. 
Confrontation  in  diagnosis  of  syphilis,  451 
Congenital  hernia,  771 

hydrocele,  930 
Congestion,  35 

Congestive  stricture  of  urethra,  895 
Conical  cornea,  641,  648 

stump,  105 

trephine,  820,  321  # 

Conjunctiva,  diseases  of,  634 

dryness  of.     See  Xerophthalmia. 

tumors  of,  638 
Conjunctivitis,  634,  635,  636 

gonorrhoeal.     See  Gonorrhoea. 
Conner,    excision    of   superior    maxillary 

nerve,  510 
Conoidal  bullet,  wounds  by.  158 
Consent  of  patients  to  operation,  69 
Constipation  in  strangulated  hernia,  757 


ConstricUon,  seat  of,  in  strangulated  hernia, 

755    • 
Constrictor,  artery,  181 
Contiguity,  amputation  in,  90 
Cqptinued  suture,  144 
Continuity,  amputation  in,  90 

of  bones,  excision  in,  1 67,  565 
Contractile  stricture  of  urethra,  898,  902, 

903 
Contraction  of  arm,  619      % 

cicatrices,  48 

forearm  and  hand,  619 

hip,  620 

knee,  621 

tendons  after  amputation,  106 

toes,  625 
Contre-ooup,  212 
Contused  wounds.     See  Wounds. 
Contusion,  137 

symptoms  of,  188 

treatment  of,  139 
Contusion  of  arteries.     See  Arteries. 

bones.     See  Bones. 

brain.     See  Concussion. 
Convulsions  after  operations  in  children, 
700 

in  injuries  of  the  head,  312 
spine,  325 
Cooke,  fistula  in  ano,  805 
Cooper,  A.,  animal  ligatures,  182 

convulsions  after  operations  in  chil- 
dren, 700 

dislocations,  270  et  teq. 

fractures,  231,  247  et  seq, 

galactocele,  738 

hernia,  773  et  seq. 

hydatid  testis,  938 

large  calculus,  833. 

ligation  of  aorta,  550 

external  iliac  artery,  202 

spinal  injuries,  330,  382 

urethroplasty,  914 

varicocele,  935 
Cooper,  B.,  irreducible  hernia,  752 
Cooper  (of  Bungay),  excisions,  593,  602 
Cootc,  concussion  of  retina,  338 

harelip,  702 

ice  in  aneurism,  547 

ligation  of  lingual  artery,  711 

moist  and  dry  gangrene,  888 

separation  of  sloughs  in  gangrene,  49 
Copaiba  in  gonorrhoea,  424 
Copeland,  recto-vaginal  fistula,  802 
Copland,  erysipelas  of  arachnoid,  401 

tetanus  coexisting  with  hysteria,  514 
Coracoid  process,  fracture  of,  248 
Corbett,  lithotomy  staff,  855 
Cord,  spermatic,  hsematocele  of,  984 

hydrocele  of,  933 

tumors  of,  939 

wounds  of,  376 
Corelysis,  649 
Cormack,  air  in  veins,  171 
Cornea,  abscess  of,  039 

conical,  641,648 

diseases  of,  088 
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Cornea — 

fibtula  of,  G40 

foreign  bodies  on,  838 

hernia  of,  6-10 

herpeB  of,  039 

opacities  of,  640 

paracentesis  of,  039 
for  glaucoma,  065 

staphyloma  of,  642 

ulcers  of,  ^40 
Corneitis,  088 
Corns,  4l».3,  496 

Coronoid  process,  fracture  of,  258 
Corpuscles,  lymph,  37 

pus,  89 

red  and  white  blood,  in  inflammation,  86 
Corpuscular  lymph,  87 
Corrigan,  button  cautery,  85 

incontinence  of  urine  in  children,  879 
Corrosive  liquids,  injuries  by  drinking,  845 
Coryxa  in  hereditary  syphilis,  450 
Costal  cartilages.     See  Cartilages. 
('Ostivcness  in  spinal  injuries,  826 
Couching  for  cataract,  651 
Coulson,  W.,  statistics  of  calculus,  883 
Coulson,  W.  J.,  mercurial  inunction  in  sy.- 
philis,  455 

test  for  success  of  lithotrity,  848 
Counter-extension  in  fractures,  260,  261 
Counter-irritation,  84 

in  arthritis,  577 
hip  disease,  582 
inflammation,  59 
spine  disease,  633 
Counter-stroke,  fracture  by,  212 
Couvercle,  176 

Cowell,  syphilitic  retinitis,  445 
Cozalgia.     See  IIip,disease. 
Cradle,  Salter's,  for  fractured  leg,  266,  267 
Cramptop,  dislocation  of  shoulder,  282 

presse-artere,  189 
Craniotabes  in  rickets,  418 
Creeping  chancroid,  432  , 
Crepitation  in  chronic  synovitis,  572 
Crepitus  in  fractures,  219 

in  spinal  injuries,  831 
Crico-thyrotomy,  350 
Crisp,  aneurism,  528,  587 

ligation  of  femoral  artery,  558 
Critchett,  operations  on  the  eye,  648,  648, 
658,  667 

strapping  ulcers,  886 
Critical  days  in  burns,  299 
Croft,  anchylosis  of  hip,  590 
Crosby,  dislocation  of  thumb,  286 

excision  of  scapula,  508 
Cross-eyes.  See  Strabismus. 
Crosse,  statistics  of  calculus.  838 

lateral  lithotomy,  859 
Croup,  731 
Croupous  lymph,  87 
Cruise,  endoscope,  892 

phimosis,  921 
Crural  hernia.     See  Hernia,  femoral. 
Crushing  calculus.     See  Lithotrity. 
in  lateral  lithotomy,  856 


Cryptorchids,  927 
Crystalline  lens.     See  Lens. 
Cubebs  in  gonorrhoea,  424 
Cuboid  bone,  dislocation  of,  290 
Cuirass-like  scirrhus  of  breast,  740 
Cullerier,  gonorrhceal  rheumatism,  429 

syphilis,  437,  447  ^ 

Cumming,  excision  of  scapula.  508 
Cuneiform  bone,  dislocation  of,  296 
Cup  of  optic  papilla,  661 
Cupped  blood  in  inflammation,  80 
Cupping,  88 
Curdy  pus,  89 
Curette,  651,  652 

urethral,  845 
Curling,  colotomy,  794 

diseases  of  anus  and  rectum,  800,  816 
testis,  927,  936  et  teq. 

duodenal  ulcer  in  burns,  298 

eccentric  atrophy,  234 

gastrostomy.  780 

hydrocele  of  hernial  sac,  748 
Curvature,  antero-posterior,  of  spine,  029 

lateral,  of  spine,  616 
Cusack,  hemorrhoids,  812 
Cusco's  speculum,  947 
Cutaneous  erysipelas.     See  Erysipelas. 

proliferous  cysts,  464 
Cuticle,  transplantation  of,  for  ulcers,  38C 
Cutter,  ligation  of  external  iliac  artery, 

552 
Cutting  for  stone.     See  Lithotomy. 
Cuvillier,  subclavian  aneurism,  546 
Cuyler,  excision  of  rib  for  wound  of  inter- 
costal artery,  241    « 
Cyolitis,  643,  644 
Cylicotomy  for  glaucoma,  665 
Gyphosis,  616 
Cyst  or  Cysts,  autogenous,  461 

colloid,  462 

complex  cystigerous,  463 

compound,  463 

cutaneous  proliferous,  464 

dentigerous,  465 

endogenous  and  exogenous  growth  of, 
403 

multilocular,  463 

mucous,  462 

oily,  462 

origin  of,  461 

parent,  463 

primary  and  secondary,  461 

proliferous,  468,  464 

sanguineous,  402 

sebaceous,  464,  465 

seminf^,  463 

serous,  461 

simple  or  barren,  401 

synovial,  461,  462 
Cysts,  abdominal,  828 

of  antrum,  713 

back,  congenital,  629 

in  bone,  568 

of  breast,  737,  738 

broad  ligament,  819,  820 
labia  majora,  946 
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Cjsu  of— 

neck,  706 

omentom,  747,  766 
OTary.     See  Ovarian  tumors, 
parotid  region,  706 
prostete,  888 
testis,  938 
tongae,  708 
Cjstic  sarcocele,  938 

tumor.     See  Cyst. 
CjTstine  calenlus,  830 
Cjstitis,  872,  873,  874 

complicating  lithotrity,  847 
in  spinal  injaries,  827 
Cjstocele,  746,  872,  948 

calculus  in,  8G8 
Cjstotome,  651,  652 
Cjstotomy.     See  Lithotomy, 
for  ruptured  bladder,  373 


DA  COSTA,  wiy-neck,  G15 
Dacryo-adenitis,  672 
Dmcryo-cystitis,  673 
Dactylitis,  syphilitic,  449 
Daniels,  fracture-bed,  223 
Darby,  silicate  of  potassa  bandage,  84 
Darid,  abscess  in  bone,  559 
Daries,  radical  cure  of  hernia,  751 
DaTia,  apparatus  for  hip  disease,  582,  583 

elastic  extension  in  dislocations,  273, 
275 
Dawson,  clamp  for  OTariotomy,  823 
Day-blindness.     See  Nyctalopia. 
Day-sight     See  Hemeralopia. 
Deaderick,  excision  of  lower  jaw,  719 
Deafness,  nervous,  686 
Do  Bona,  median  lithotomy,  861 
Debridement,  164 

for  protrusion  of  intestine,  369 
Decalcification  of  bone,  555 
Decristoforis,  gaWano-puncture    in    aneu- 
rism, 546 
Deformities,  treatment  of.    See  Orthopoodic 

surgery. 
Deformity,  amputation  for,  93,  109 

in  fractures,  217,  218 
spinal  injuries,  381 
Degeneration  of  lymph,  38 
De  La  Peyronie,  white  gangrene,  396 
Deligation.  See  Ligation. 
Delirium  in  spinal  injuries,  328 

traumatic,  135,  136 
Delpech,  club-foot,  622 

fecal  fistula,  372 
Demarcation,  line  of.  49 
Demarquay,  extirpation  of  tonsil,  725 

gangrene  of  penis,  921 

hernia  of   testis  following  puncture, 
426 
Demeaux,  derelopment  of  hernial  sac,  746 
De  Morgan,  wry-neck,  616 
Dentigvrous  cysts,  465 

of  antrum,  713 
Depletion  in  inflammation,  60 
Depotitt,  urinary,  828       « 


Depressed  fracture  of  skull,  814,  818 

nose,  696 
Depression  of  cataract,  651 
Desault,  aneurism,  536,  539 

dislocated  astragalus,  296 

fractures;  246,  259 

radical  cure  of  hernia,  770 

stricture  of  urethra,  902,  905,  906 

tartar  emetic  in  head  injuries,  313 
Deschamps,  aneurism,  539 
Desmoid  tumor,  469 
Desormeaux,  endoscope,  892 
Destructive  changes  in  inflammation,  40 
Detachment  of  retina,  660 
Determination,  35 

D'fetiolles,  stricture  of  urethra,  902 
Detmold,  abscess  of  brain,  312 

club-foot,  622 

ununited  fracture,  235 
Development  of  lymph,  88 
Dewar,  cheek-compressor  for  harelip,  702 
Dewees,  leeches  in  mammitis,  735 
Dextrine  bandage,  84 
Diabetes,  syphilitic,  448 
Diabetic  cataract,  655 
Diagnosis,  anaesthetics  to  aid,  73 
Diaphoretics  in  inflammation,  61 
Diaphragm,  injuries  of,  3G4 
Diaphragmatic  breathing  in  spinal  injuries, 
325 

hernia,  364,  768 
Diastasis,  269 

of  pelvis,  242,  277 

of  sternum,  241,  277 
Diatheses,  urinary,  828 
Diathesis,  aneurismal,  528 

cancerous,  487 

hemorrhagic,  175 

purulent  or  pyogenic.     See  Pysemia. 
Diathetic  diseases,  413- 
Dick,  gonorrhoea,  423 
Dickinson,  tetanus,  513 
Diefi'enbach,  anchylosis  of  knee,  591 

depressed  nose,  696 

lace-suture,  913 

ruptured  perineum,  377 

staphyloraphy,  721 

tenotomy  for  old  dislocations,  275 

urethroplasty,  913,  914 
Diet  in  inflammation,  54 

after  operations,  65 
Dieulafoy,  aspirator  for  tapping  chest,  862 

puncture  of  bladder,  887 
Difl'use  inflammation.     See  Inflammation. 
Difi'used  hydrocele  of  spermatic  cord,  933 

suppuration,  383 
Dilatation  of  urethral  stricture,  901,  902 
Dilated  oesophagus,  727 
Dilator,  oesophageal,  728 

urethral,  866 
Dip  of  conoidal  bullet,  158 
Diphtheria,  731 

Diphtheritic  deposit  on  wounds,  69 
Director,  grooved,  185 
Disarticulation,  90.     See  Amputation. 

of  lower  jaw,  719,  720 
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Dislocation,  269 

articular  changes  produced  by,  271 

causes  of,  270 

complete,  269 

complicated,  209,  274 

complicating  fractures,  228,  230 

compound,  209.  274 

amputation  for,  93,  274 

congenital,  209.  275,  276 

diagnosis  of,  270 

old,  269,  274,  275 

partial,  209 

pathological  and  spontaneous,  269,  275 

prognosis  of,  271 

reduction  of,  272,  273,  276 

symptoms  of,  270  * 

treatment  of,  271,  274 
Dislocations  of  ankle,  295,  296 

astragalus,  296 

carpal  bones,  286 

clavicle,  278 

crystalline  lens,  839 

elbow,  283,  284,  285 

hip,  287  H  seq. 

in  hip  disease,  580 

hyoid  bone,  277 

knee,  294,  295 

lower  jaw,  276,  277 
.   metacarpus  and  fingers,  286 

metatarsus  and  toes,  296 

patella,  294 

pelvis,  277 

ribs,  277 

scapula,  278 

semilunar  cartilages,  295 

shoulder,  279  el  seq, 

spine,  830 

sternum,  241,  277 

tarsus,  296 

wrist,  285  . 

Displacement  in  fractures,  217,  218 
Dissecting  aneurism,  527 
Dissection  wounds.     See  Wounds. 
Distichiasis,  669 
Dittel,  siphon  apparatus  for  washing  out 

bladder,  844 
Diuretics  in  inflammation,  61 
Division  of  tendons.     See  Tenotomy. 
Dix,  filopressure,  189 
Dixon,  color-blindness,  662 

granular  lids,  637 

prolapsed  iris,  642 
Dobson,  phlegmouous  erysipelas,  402 
Dolbeau,  ivory-like  exostoses,  474 

perineal  lithotrity,  845 
Donders,  strabismus,  066 

sympathetic  neurosis,  665 
Donovan,  old  dislocation  of  jaw,  277 
Dorsey,  suppression  of  urine  in  spinal  in- 
juries, 326 
Double-lip,  097 

Douche,  Thudichum's,  for  ozsena,  689 
Drainage  in  ovarian  cysts,  820 

suppurating  joints,  210 
Drainage-tube,  Chassaignac's,  210 

introduction  of,  in  abscess,  381 


Drainage- tube — 

after  paracentesis  thoracis,  362 
Dressing  of  operation  wounds,  72 
Drill,  burr-head,  561 

for  ununited  fracture,  235,  236 
Dropsy  of  antrum,  713 
Druitt,  needle  forvesico-Taginal  fistula,  917 

upward  dislocation  of  foot,  295 
Dry-dressing,  104 
Duchaossoy,  intussusception,  791 
Duchenne,  paralysis  from  rupture  of  nerves, 

206 
Duck-billed  speculum,  914,  915,  947 
Duct,  nasal,  obstruction  of,  678 
Dugas,  ligation  of  common  iliac  arteiy,  551 
Duodenal  ulcer  in  bums,  298 
Dupuytren,  abscess  of  brain,  812 

amputation  at  hip,  1 30 
at  shoulder,  118 

aneurism,  540 

bilateral  lithotomy,  859 

classification  of  bums,  297 
sequestra,  164 

dislocation  of  shoulder,  282 

enterotome,  371,  872 

excision  of  upper  jaw,  715 

splint  fbr  injuries  at  ankle,  267,  296 
Dura  mater,  fungus  of,  626 
Durham,  anchylosis  of  jaw,  302 

excision  of  laryngeal  g^wths,  732 

foreign  bodies  in  air-passages,  846, 347, 
348 

fractured  larynx,  844 

gastrostomy,  729,  780 

gastrotomy    for    removal    of    foreign 
bodies,  372 

gonorrhcDa,  423 

penetrating  wound  of  neck,  842 

staphyloraphy  in  children,  721 

tracheotomy,  etc.,  845,  351,  852 
Dysphagia  from  aneurism,  531 

conditions  which  produce,  727 

in  spinal  injuries,  826 
wounds  of  throat,  843 
Dyspnoea  from  aneurism,  531 

in  spinal  injuries,  825,  826 
wounds  of  lung,  857 
throat,  848 


EAR,  accumulation  of  wax  in,  676 
cancer  of,  686 

diseases  of,  675 
syphilitic,  445 

foreign  bodies  in,  840 

hemorrhage  from,  815 

inflammation  of,  fatal,  686 

neuralgia  of,  686 

ringing  in.     See  Tinnitus  aurium. 

watery  discharge  from,  815 
Ear-ache,  683 
Ear-speculum,  676 
Ear-trumpet,  085,  686 
Earle,  lithotomy  sta£f,  855 
Eau  de  luce,  154 
Eburnation  of  |y)ne,  555 
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Ecchymosis,  137 

in  fractures,  219 

intra-orbitol,  814,  815 

lumbar,  in  heemothorax,  860 
Echeyerria,  reflex  paralysis,  206 
Eck,  compression  in  iliac  aneurism,  550 
&»tiseur  in  amputation  of  penis,  92G 

laryngeal,  781,  732 

in  removal  of  epithelioma,  498 
hemorrhoids,  818 
tongue,  710 
Ectropion,  670 
Eczema  of  auricle,  675 

mercurial,  456 
Eczematous  ulcer.     See  Ulcer. 
Edwards,  aortic  aneurism,  546 
Egyptian  ophthalmia,  686 
Ehrman,  laryngeal  growths,  782 
Elbow,  anchylosis  of,  590 

amputation  at,  116 

diseases  and  iujuries  of.    See  under 
Joints. 

dislocations  of,  283 

excision  of,  165,  600 
Election,  operations  of,  64 
Electro-puncturation,  86 

for  ununited  fracture,  235 
Elephantiasis  Arabum,  467,  500 

of  scrotum,  924 
Elevator  for  depressed  bone,  820 
Ellis,  yaffinal  speculum,  947 

wirJcoil  for  drainage,  210,  881 
Elongation  of  uvula,  72i3 
Elytrorrhaphy,  948 
Embolism,  172,  173 

causing  intra-cranial  aneurism,  528 

of  central  artery  of  retina,  660 

death  from,  after  operations,  68,  137 

in  pyaemia,  406 
Emissions,  seminal,  941 
Emmet,  ruptured  perineum,  377 

uterine  polypus,  949 

vaginal  fistulse,  915,  916 
lithotomy,  867 
speculum,  947 
Emmetropia,  663 
Emphysema  from  fractured  ribs,  240 

puncture  of  bladder  through  rectum,  887 

ruptured  intestine,  366 

wounds  of  chest,  356,  857,  860,  364 
throat,  343 
Emprosthotonos,  511 
Empyema,  858,  361 
Encephalitis,  traumatic,  811,  812 
Encephalocele,  627 
Encephaloid,  482  et  teq. 

in  bone,  483,  568,  569 

of  breast,  740 

microscopic  appearances  of,  484 

morbid  anatomy  of,  488 

natural  history  of,  488 

treatment  of.   See  Canow,  treatment  of. 
Enchondroma,  470 
Encysted  balls,  169 

calenluB,  888 

hsBmatocele,  984 


Encysted — 

hernia,  773,  774 

hydrocele,  938 

rectum,  815 
Endermic  use  of  drugs,  85 
Endogenous  growth  of  cells,  87 
Endoscope,  892 

in  gonorrhoea,  428 

urethral  chancroid,  438 
Enemata  in  hernia,  754,  761,  765 
Ensiform  cartilage.     See  Cartilage. 
Enteritis,  syphilitic,  447 
Enterocele.     See  Hernia,  intestinal. 
Entero-epiplocele.     See  Hernia,  mixed. 
Enterotome  for  fecal  fistula,  871,  872 
Enterotomy  for  foreign  bodies  in  intestines, 
373 

for  intestinal  obstruction,  792 
Entero-vaginal  fistula,  802 
Entrance,  wound  of,  159 
Entropion,  669,  670 
Enucleation.     See  Excision, 
jkperon,  division  of,  in  fecal  fistula,  371 
Epicanthus,  672 

Epididymitis,  gonorrhoeal,  425,  426 
Epigastric  hernia,  768  * 
Epiglottis,  scarification  of,  845 

tumors  of,  726 
Epilepsy,  syphilitic,  448 

trephining  for,  819 
Epiphora,  673 

Epiphyseal  cartilages  in  rickets,  41 8 
Epiphyses,  separation  of,  21 6, 222, 230.    See 

also  under  Fractures. 
Epiplocele.    See  Hernia,  omental. 
Episcleritis,  644 
Episiorrhaphy,  948 
Epispadias,  898 
Epistoxis,  687,  688 
Epithelial  cancer.     See  Epithelioma. 
Epithelioma,  490  et  seq. 

diagnosis  of,  492 

melanotic,  492 

microscopic  appearances  of,  491,  492 

prognosis  of,  492 

recurrent,  493 

treatment  of,  492,  493 

warty  or  villous,  490 
Epithelioma  of  anus,  801 

larynx,  731 

lip,  697,  698 

penis,  925,  926 

scrotum,  927 

tongue,  709 

uterus,  951 

vulva,  946 
Epitheliomatous  ulcer,  491 
Epulis,  712 

Erectile  tumors,  475,  519 
Erichsen,  air  in  veins,  171 

cerebral  irriUtion,  808 

harelip,  702 

hip  diMMM,  678 

MsvQt,  588 
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Erosion,  chaocroas.     See  Syphilis. 
Erysipelas,  39C 
causes  of,  397 
cellular,  398.  402 
cutaneous  or  simple,  397,  401,  402 
diagnosis  of,  398 
erratic  or  wandering,  397 
ocdematous,  M98 
plilegraonons  or  cellulo-outaneous,  897, 

402 
prognosis  of,  398 
symptoms  of,  897 
traumatic,  398,  403 
treatment  of,  399  et  seq. 
Erysipelas  of  air-passnges.  401,  408 
arachnoid,  398,  399,  401,  403 
auricle,  G7o 

fauces  and  larynx,  398,  399 
orbit,  402 
__       pharynx,  725 
"^       mucous  membranes,  398 

peritoneum,  398,  399,  401,  403 
scalp,  305,  402 
scrotum,  402 
serous  membranes,  398 
stumps,  106 
Esmarch,  anchylosis  of  jaw,  301,  720 

use  of  dry  cold,  55 
Eth«r,  administration  of,  77,  78 

compared  with  chloroform,  74,  75 
Eulenberg,  excision  of  hip-joint,  GOd 
Eustachian  catheter,  G82 
tube,  dilatation  of,  682 
obstruction  of,  681 
Evans,  innominate  aneurism,  546 
Eve,  bihiteral  lithotomy,  859 
fractured  patella,  263 
spinal  injuries,  333,  335 
Eversion  of  upper  eyelid,  389 
fevidement  in  caries,  561 
Exarticulation,  90.     See  Amputation. 
Excision,  593 

in  arthritis,  577 

gelatinous,  578 
cancer  of  bone,  5(>9 
caries,  561 

compound  dislocation,  274 
fracture,  badly  united,  232 
compound,  229 
ununited,  235 
gunshot  injuries,  164 
history  of,  593 
indications  and  oontra-indications  for, 

594 
instruments  required  for,  595,  590 
in  joint  wounds,  211 
mortality  after,  compared  with  ampu- 
tation, 595 
for  necrosis,  565 

operative  procedures  used  in,  596 
repair  after,  595 

sub-peri  osteal,  advantages  of,  595 
Excision  of  ankle,  167,  211,  611,  612 
astragalus,  296,  612 
axillary  glands,  742,  743 


Excision  of — 

bones  in  continuity,  for  gunshot  injury, 
167 

breast,  741 

calcaneum,  618 

cancer,  489 

clavicle,  278,  598 

clitoris,  946 

cysts  of  ovary  and  broad  ligament,  820 

elbow,  165,  600,  601 

epithelioma,  493 

eye,  648,  666 

eyelashes,  669 

fibula,  611 

foot,  bones  of,  612,  613 

hand,  bones  of,  603 

hemorrhoids,  811 

hernial  sac,  750 

hip,  165,  211,  586.  690,  003  et  teq, 

inguinal  glands,  484 

iris.     See  Iridectomy. 

jaw,  lower,  239,  718  «/  seq. 
upper,  691,  715  etteq, 

kidney,  825 

knee.  166.  211.  590,  607  et  seq, 

lachrymal  gland,  672 

malleus,  679 

membrana  tympani,  679 

Dievus,  521 

nasal  tumors,  692 

nerves,  385,  616 

orbital  contents,  666 

omentum,  370,  766 

ovary.     See  Ovariotomy. 

parotid  gland,  706 

prepuce,  922 

radius,  601 

ribs,  598 

scapula,  597,  598 

scrotum,  925,  985 

shoulder,  165,  598,  599 

sphincter  ani,  815 

spleen,  825 

testis.     See  Castration, 
undescended,  927 

thyroid  gland,  704 

tibia,  611 

tongue,  710 

tonsils,  724,  726 

tumors,  498 

tunica  vaginalifl,  988 

ulna,  601 

uterine  fibroids.  049 

uterus.  824.  9-0 

wrist.  165, 602,  i;03 
Excurvation  of  eyelids,  071 
Exfoliation,  562,  5^34 

in  stumps,  107 
Exit,  wound  of,  169 
Exomphalos.     8€€  tlcniia,  timbiUeaU 
Exostoses,  cancellous,  473,  47i 

of  ear,  678,  685 

ivory-like,  474 

near  joints,  5^^ 
Expanding  speovl^mi  947 
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Expedieney,  amputatloiis  of,  109,     See  &lso 

El s trophy  of  bladder,  868,  870 
EiceDfiioiit  iiQguliir.  2ti'% 

coiiiiDuouf!,  S77,  682,  ^87,  688 

in  Ji«1(Mjatiao,  273,  275,  £82 
ipiaal  iitjufles^  SaS4 

by  weight,  259,  !*(J1 
Kitertial  pit(*^,  80S 

urethrotomy.  904,  §Ofl 
Extirpation,     Set  Exciaion. 
Extraciidn  of  efttn^eL    S«e  CfttArnet. 
Extractor,  ecrew^  163 
ExtraTa^atiorip  1B7,  174 

fecftl,  866,  StiSp  763,  766 

in  fracturei^  219,  2'I5 

trephining  for,  317 

of  ui-ine,  a6B,  375,010 
ExtroTeraion  of  bladder*  868,  870 
Exudntion  in  inflanitiinlion,  3^ 
Eye  or  eyeball,  conmsion  of,  339 

diser^sea  ot  *»34,  605 

*?yphilitic,  444,  447,  450 

exeisioQ  of,  66'j 

for  atiiphyloma,  643 

for^igQ  bodiea  on,  S38,  3B9 

lealons  of,  in  pjiemla,  408 

wounds  of,  340 
Eyelasbesj  dlsplivcemont  of*    See  Trioblojii. 

double  tow  of.    Sf£  Disticbiftfia, 

excision  of,  6il9,  670 

trans  plantation  of,  670 
Eyelid,  upper,  e version  of,  339 
falling  of.     See  Ptosla. 
HyelidSr  adhoalon  of.     See  Anobyloblopha- 
rou. 

Ji^eaaea  of,  668 

evenion  of.     Sj^e  Ectropion. 

cxcurration  of,  <i71 

iuTeraioQ  of.    S^e  EalropioD. 

tumors  of,  tJ72 

wounda  of,  337 


FABRIZZff  escialoit  of  membrane  tytn- 
pani,  670 
Face,  diBe«ise«  of,  687 
iQJuriea  cif,  337 

plnstle  operfttiooa  fbr  deformity  niter 
wound«of,  S33 
Ftctftl  artery*     Sm  Artery- 

carbuncle,    Sm  Carbttoolo* 
Fahne^tock*  rope  windlaaa  for  dialOtifttiotia, 
273,  201 
tuiiainolome,  724 

joint.    M^PNrtlveT  QOttoltod. 
pMsage  af  iin^«,  37^,  901 

Far-aifht.     See  Presbyopia. 
Fatty  degtthertttioii  in  arlerieif  624 
iDJiiter«  in  ^ a! cull.  830 
tiiniorit,  465,    Stf  Tumors, 
uaure,  524 
^Sinoeii,  «rytipelas  of.     5rr  E(*jr«ip<*1ft** 
>«        lyphilitiG  lilfeetlona  ©f,  4iS^  447 
Fdure^  phittiudUp  f^Sl 


Farre,  eJ^ctrio  probe,  163 

Fayrer,  elephntitifLt^iA  of  flcrotnm,  n24,  925 

beart-clot  after  operationa,  68 

Osteo*rayelitis,  TioS 

radbnl  cure  uf  hernia,  751,  778 

0nake~bUeir  354 
Fearn,  innoiainiite  aueurism,  540 
Fecal  absujeas,  827 

discharges,  involuntary,  in  apioul  inju- 
riea,  3*Jii 

fistula.     See  Fi alula. 
Feces,  extraTaaatlan  of.   See  ExtraTasAtion. 

ioapactod,  7'.* 2 

dtagnoivU  of,  from  ovarian  tumor, 
81S 
Felon,     S^e  P»Tonychia. 
Feltz,  duodenal  ulcer  in  burn  a,  298 
Feniale  catheter,  910 
Femoral  artery.     5«  AHery, 

beroia,  781.     See  Hernia. 
Femur,  dislocation  of,  287 

exciaion  of  bend  of.      See  BxeiMoa  of 
hip. 

fracture  of.     See  Fracture, 

aeparalion  of  epiphyses  of,  202 
Fenger,  ga-^trostomyi  730 
Fergua,  rupture  of  galU bladder,  366 
Fergus^on,  nneuriam,  ri44,  549 

cxcialon§,  596,  597,  007,  608 

hernia,  770,  785 

j>iwS|  operations  on,  713  et  aeq. 

noHQ,  operationa  on,  G90,  695,  696 

palate,  operations  on,  721  et  eeq. 

parotid  tumors,  705 

Tesieal  calculus,   operations   for,  83G, 
840,  &45.  857  et  aeq. 
Ferraa,  wound  of  heart,  364 
Fever,  hectic,  51 

hemorrbagict  175 

inflammatory,  49 

pyogenic  or  suppuratiTe.  See  Pymmia. 

secondary,  51 

urethral,  H99 
Fibrilloua  or  fibrinous  lymph,  37 
Fibrin  in  inflammation,  36 
Fibrinous  ealouii,  831 
Flbro-ealeareoua  tumors,  469 
Flbro^cariilaginous  tumors,  470 
FLbro-cellular  tumors^  407 
Fibro-cystle  tumors,  409 
Fibro-miiseular  tnmors,  409 
Fibro' nucleated  tumors,  476 
Fibro-plasttc  tumoni,  47d 
Fibroid  turaora,  469 

inaljgntmt,  470,  487 
recurrent,  476 
uterine^  948 
Fibrous  and  flhro-eellular  bodii*  in  mo  of 
hydrocele*  933 

cancer,  470,  487 

epulis,  712 

tlajue,  ay  ph  ill  tic  a0«elion9  ol^  448 

turner'    f^ '+ 
Fibuhi,  if. 

•xci  ■! 
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Fiddes,  excision  of  tongue,  710 
Figure-of.8  bandage,  81 

suture,  145 
Filiform  bougies,  889 
Filkin,  excision  of  knee,  594,  C07 
Filopressure,  189 
Fine,  umbilical  colotomj,  798 
Fingers,  amputation  of,  118 

chancre  of,  452 

contraction  of,  619 

dislocation  of,  286 

excision  of,  608 

fracture  of,  256 

strangulation  of,  by  ring,  189 
First  intention,  union  by,  141 
Fischer,  statistics  of  aneurism,  542,  544, 
551 

wounds  of  heart  and  pericardium,  868 
Fissure  of  anus,  805,  806 

lower  lip  and  angle  of  mouth,  708 

upper  lip.     See  Harelip. 

scrotum,  920 

Tagina,  947 
Fistula,  883 

aerial,  843 

in  ano,  803,  804,  805 

biliary,  371 

blind  urinary,  913 

of  cheek,  341 
cornea,  040 

entero-vaginal,  802 

fecal  or  intestinal,  871,  872,  756   et 
seq. 

gastric,  871 

of  lachrymal  gland,  672 

lacrymalis,  674 

of  nose,  693 

oesophageal,  843 

penile,  918 

perineal,  857,  918 

rectal,  801 

recto-labial,  802 

recto-urethral,  801 

recto-vaginal,  802 

recto- vesical,  801 

salivary,  841,  696 

urethral,  912 

urethro-rectal,  914 

urethro- vaginal,  914 

urinary,  in  female,  914  e^  teq, 
in  male,  012  et  aeq. 

vesico-rectal,  914 

vesico-uterine,  914,  918 

vesioo-utero-vaginal,  914,  918 

vesioo-vaginal,  914  et  aeq. 
Fixed  bandages,  83 
Flame,  inhalation  of,  299 
Flap  amputation,  100 

rectangular,  102 

operation  for  cataract,  651 
Flat  foot.     See  Talipes  valgus. 
Flaubert,  naso-pharyngeal  polypus,  691 

ununited  fracture,  236 
Fletcher,  stricture  of  oesophagus,  728 
Flexion  in  aneurism,  544 

hemorrVia^e,  Vi*^ 


Floating  tumors,  478 
Flour-paste  bandage,  84 
Flower,   subcoraooid   dislocation    of    hu- 
merus, 280 
Fluctuation  of  abscess,  379 
Flushed  face  in  spinal  injuries,  327 
Fluxion,  85 

Fook,  excision  of  hip,  605 
Follicular  abscesses  of  ear,  676 
Follin,  epispadias,  893 
Fomentations  in  inflammation,  57 
Foot,  amputations  of,  119,  123 
dislocations  of,  295 
excisions  of,  612,  618 
flat  or  splay.     See  Talipes  ralgus. 
fractures  of,  268 
Forbes,  amputation  at  hip,  565 

forward  dislocation  of  elbow,  285 
Forceps,  artery,  97 

for  aural  polypus,  677 
bone,  564,  595 
bullet,  168 
canula,  648 
entropion,  670 
gouge,  561 
iris,  647 

knife-bladed,  596,  597 
laryngeal,  731 
lion-jawed,  596 
lithotomy,  850,  858 
oesophageal,  858,  854 
polypus,  690 
sequestrum,  564 
Snellen's  669 
tracheal,  848 
urethral,  865 
uterine,  950 
Forceps-scissors  for  cutting   uvula,   723, 

724 
Forearm,  amputation  of,  115 
contraction  of,  619 
dislocations  of,  284 
fractures  of,  253 
Foreign  bodies  in  air-passages,  845 
bladder,  374 
brain,  316,  819 
ear,  340 
eye,  338 

gunshot  wounds,  163 
incised  wounds,  148 
nose,  840 
oesophagus,  353 
pharynx,  841,  358 
rectum,  874 

stomach  and  bowels,  872 
thoracic  cavity,  863 
tongue,  841 
urethra,  875 
vagina,  876 
Formative  changes  in  inflammation,  37 
Forster,  acupressure,  189 
aneurism,  558 
gastrostomy,  729 
hydrophobia,  155 
torsion,  180,  181 
Four-tailed  bandage,  82 
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»amier,  syphilis,  440,  443 

wound  of  heart,  364 
»x,  O.,  apparatus  for  fractured  claTicle, 

246,  247 
»z,  W.,  complex  OTarian  cysts,  463 
■acture,  212 

badly  united,  232 

buttoD-hole  and  perforating,  158,  214 

causes  of,  212,  213 

comminuted,  double,  and  multiple,  215 

complete,  214 

complicated,  215,  227,  228,  230 

compound,  215 

amputation  for,  93,  228,  229,  232 
complications  of,  229,  2»0 
excision  for,  229,  230 
treatment  of,  228  et  seg. 

from  counterstroke,  212 

crepitus  in,  219 

delayed  union  of,  233 

diagnosis  of,  219,  220,  270 

directions  of,  216 

displacement  in,  217,  218 

epiphyseal.    See  Epiphyses,  separation 
of. 

false  joint  after.      See  Fracture,  un- 
united. 

fissured  and  grooTing,  214 

gangrene  from  tight  bandaginp^  in,  225 

green-stick  and  partial,  214,  ::33 

gunshot,  164,  168 

impacted,  215,  238 

implicating  joints,  228,  229 

incomplete,  214 

intra- periosteal,  216 

longitudinal,  216 

from  muscular  action,  218 

oblique,  216 

partial,  214,  233 

reduction  or  setting  of,  228 

simple,  214,  21'3 

splints  for,  224 

statistics  of,  213 

in  stumps,  228 

symptoms  of,  217,  218,  219 

transTerse,  216 

treatment  of,  223  et  teq. 

union  of,  221,  222 
delayed,  233 

ununited,  233,  234,  285 

Tarieties  of,  214 
ncture-beds,  223 
racture-box,  266 
ractures  of  acetabulum,  242 

acromion,  248 

ankle,  267 

astragalus,  268 

calcaneum,  268 

claTicle,  248,  245 

coccyx,  243 

coracoid  process  of  scapula.  248 

coronoid  process  of  ulna,  258 

costal  cartilages,  241 

femur,  condyles  of,  262 

head  of,  242 

■haft  of,  260,  262 


Fractures  of  femur — 

upper  extremity  of,  256  et  teq. 

fibula,  264 

fingers,  256 

foot,  268 

forearm,  253 

humerus,  lower  extremity  of,  251 
shaft  of,  250 
upper  extremity  of,  248,  249 

hyoid  bone,  239 

jaw,  lower,  238,  239 
upper,  237 

lachrymal  bone,  287 

larynx,  344 

leg,  264,  265,  266 

malar  bone,  237 

nasal  bones,  287 

olecranon,  252 

patella,  263 

peWis,  242 

radius,  254 

ribs,  289.  240 

sacrum,  243 

scapula,  247,  248 

skull,  314 

spine,  880 

sternum,  241 

tibia,  264,  267 

ulna,  258,  256 

TertebrsB,  880 

zygoma,  237 
Fragilitas  ossium.     See  Osteomalacia. 
Franco,  supra-pubio  lithotomy,  863 
Frank,  concussion  of  spinal  cord,  822 
Fraser,  chest  wounds,  857,  859,  860,  864 
Freer,  compression  for  aneurism,  540 
Fricke,  epididymitis,  426 

torsion,  180 
Friction  in  inflammation,  60 
Frog-face,  691 

Frontal  sinus,  affections  of,  675,  696 
Frost-bite,  808 

amputation  for,  92 
Fuller,  biyalye  tracheal  oanuln,  852 
Fumigation,   mercurial,   in  syphilis,   455, 

456 
Functional  changes  in  inflammation,  84,  45 
Fungus  of  brain,  627 
dura  mater,  626 

hiematodes,  483,  485 

of  skull,  626 
Fumari,  syndectomy  or  peritomy,  637 
Furuncle,  or  boil,  393 
Fusible  calculus,  830 
Fusiform  aneurism,  526 


GAILLARD,  ununited  fracture,  235,  236 
Gairdner,  pilot  trocar  for  introducing 
tracheal  tube,  352 
Galactocele,  783 
Galezowski,  strabismometer,  667 
Gall-bladder,  abscess  in,  826 
distended,  puncture  of,  828 
rupture  of,  866 
Gall-stone,  impacted,  792 
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Galozzi,  ligatioD  of   loterDal   iliac  artery 

662 
Qalt,  conical  trephine,  820,  821 
Galvanic  cautery,  86,  C91,  781 
Galvano-pancture  for  nneuriam,  646,  646 
Gama,  wound  of  spinal  cord,  826 
Gamgee,  rupture  of  heart,  366 
Ganglion,  604 

Gangrocna  oris.   See  Stomatitis,  gangrenous. 
Gangrene,  40,  48 

amputation  for,  92 
from  arterial  occlusion,  194 
of  bone.     See  Necrosis, 
mephitic,  602,  503 
dry,  4y,  888 
hospital,  389 

amputation  for,  92 
idiopathic,  393 

microiicopic  appearances  in,  390 
symptoms  of,  390,  391 
treatment  of,  391,  892 
of  intestine  in  hernia,  766 
in  lacerated  and  contused  wounds,  148 
moist,  49,  388 
of  penis,  924 

scrotum,  388 
senile,  888 

spontaneous,  387,  888 
from  tight  bandaging,  226,  226 
traumatic  or  spreading,  148 

amputation  for,  161 
white,  39»> 
Gangrenous  diseases,  387,  390 

stomatitis.     See  Stomatitis. 
Gaping  of  wounds,  140 
Gurnngeot,  obturator  hernia,  786 
Gurrod,  rheumatoid  arthritis,  686 
Garrot,  96 

Gascoyen,  syphilitic  iritis,  444 
Gastric  fistula.     See  Fistula. 
Gastrocele.     See  Hernia  of  stomach. 
Gastrostomy,  729,  730 
Gastrotomy  for  intestinal  obstruction,  790 
et  aeq, 
removal  of  foreign  bodies,  872 
stricture  of  oesophagus.     See  Gas- 
trostomy. 
Gathered  breast,  736,  736 
Gauticr,  rctro-pharyngeal  abscess,  726 
Gauze  and  collodion  dressing,  146 
Gay,  herniotomy  without  opening  sac,  767, 
784 
indolent  ulcers,  885 
muscular  cramps  in  varix,  618 
suppurating  joints,  210 
varicose  ulcers,  387 
Gelatinous  arthritis,  573 
Gcly's  suture,  370 

Genital  organs,  female,  diseases  of,  943 
malignant,  946 
gonorrhoea  of,  427 
injuries  of,  376,  377 
malformations  of,  943 
male,  diseases  of,  919 

functional,  940 
lu^Mmft  lit,  Z'\^.  tt  Hcq. 


Gensoul,  excision  of  upper  jaw,  716 
Genu-extrorsum.  620 
Genu-valgum,  620 
Gerdy,  radical  cure  of  hernia.  750 
Gibb,  dislocation  of  hyoid  bone,  277 

fracture  of  hyoid  bone,  239 

laryngeal  growths,  731,  732 
Gibb  (of  Canada),  blue  pus.  39 
Gibbons,  compressor  for  aneurism.  641 
Gibert,  prognosis  of  hip  disease,  681 
Gibson,  aneurism  by  anastomosis,  521 

fractures,  288,  239,  269 

ligation  of  common  iliac  artery,  660 

supra-pubic  lithotomy,  863 

trephining  sternum,  242 
Gibson  (of  Manchester),  linear  extraction 

of  cataract,  656 
Gibson  (of  Missouri),  fVactured  patella.  203 
Gilbert,  rope  windlass  for  dislocatioD,  273, 

291 
Giraldbs,  harelip,  702 

Gland  or  glands,   axillary,   in  excision  of 
breast,  742 

cervical,  enlargement  of,  706 

lachrymal,  diseases  of,  072 

lymphatic.     See  Lymphatic  glands, 

mammary.     See  Breast. 

parotid.     See  Parotid  gland. 

thyroid,  extirpation  of,  704 

hypertrophy  of.    JSee  Goitre. 
Glandular  tumors,  474 
of  breast,  739 
Glass,  liquid  or  soluble,  84 
Glaucoma,  664,  666 

Glaucomatous  cup  of  optic  papilla,  661 
Glazing  of  wounds,  143 
Gleet,  421 
Glioma,  468 

of  retina,  061 
Globes,  concentric,  of  epithelioma,  492 
Glossitis,  707 
Glottis,  burns  and  scalds  of,  845 

scarification  of,  403 
Glover's  suture,  144 
Gluteal  artery.     See  Artery. 
Glycosuria  in  spinal  injuries,  320 
Godard,  sterility  from  undescended  testes, 

927 
Goddard,  gauze  and  collodion  dressing,  140 
Goitre,  703,  704 

exophthalmic,  704 
Goldsmith,   bromine  in  hospital  gangrene. 

392 
Gonorrhoea,  420 

complications  of,  424,  426,  426 

external,  426 

of  female  genitals,  427 

nose,  mouth,  and  rectum,  429 

ophthalmic,  427,  428,  429 

symptoms  of,  421 

treatment  of,  422,  423,  424 
Gonorrhoeal  rheumatic  ophthalmia,  480 

rheumatism,  429,  430 

analogy  of,  with  pytemia,  411,  429 
urethral  fever,  899 
,  Good,  excision  of  hip,  605 
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Gordon,  trephining  the  spine,  886 
Qore,  railway  spine,  828 
Qorget,  blunt,  850 

cutting,  854,  855 
Gosseliu,  rupture  of  lung,  855 

stricture  of  rectum,  800 
Gouge  and  gouge-forceps,  561 
Gouget,  fracture  of  patella,  219,  268 
Goulej,  catheterization  in  narrow  strictures, 
905 

external  urethrotomy,  906,  907 
Goyrand,  fracture  of  radius,  254 

loose  cartilages  in  joints,  592 
Graduated  compress,  179 
Granular  condition  of  auditory  meatus,  677 
membrana  tympani,  678 

lids,  636,  637 
Granulation  and  cicatrization,  47 

union  by,  142 
Granulations,  47 

true  or  vesicular,  of  eyelids,  686 
Grayel,  828 

Graves,  paralysis  fVom  nerve  wounds,  205 
Graves's  disease.  See  Goitre,  exophthalmic. 
Groen-stick  fracture.     See  Fracture. 
Greene,  air  in  veins,  171 
Greenhow,    intermittent    and    paroxysmal 

hematuria,  877 
Grooved  director,  185 
Grooving  the  tarsal  cartilage,  670 
Gross,  S.  D.,  extra-pelvic  vesical  calculus, 
868 

foreign  bodies  in  air-passages,  845,  846, 
848 

neuralgia,  operations  for,  510,  511 

prostate,  affections  of,  880,  885,  887 

puncture  of  intestine,  792 

tooth  wounds,  153 

transfusion  of  blood,  89 
Gross,  S.  W.,  bony  anchylosis  of  knee,  591 

digital  compression  in  aneurism,  542 

wounds  of  internal  jugular  vein,  170 
Gruber,  introduction  of  liquids  into  tympa- 
num, 685 
Gruithuisen,  lithotrity,  839 
Gu^rin,  mode  of  dressing  stumps,  104 

irreducible  hernia,  752 

quinia  in  pyscmia,  412 

tenotomy  in  club-foot,  622 

congenital  dislocation,  276 
Guersant,  irrigation  for  foreign  bodies  in 
ear,  341 

lithotrity  in  children,  846 

prolapsus  of  urethra,  894 
Guillotine,  laryngeal,  781 

for  tonsils,  724 
Gullet.     See  (Esophagus. 
Gum,  diseases  of,  711 

lancing  the,  711 
Gum  and  chalk  bandage,  88 
Gum-cancer.     See  Cancer,  colloid. 
Gummatous  or  gummy  tumors  in  sypbilis, 

448 
Gunning,  interdental  splhitt  289 
Gunshot  fracture.     8t€  FrMtMiw 

injury,  ampntation  te|  M  . 


Gunshot — 

wounds.     See  Wounds. 
Gurgling  in  hernia*,  748 
Gurlt,  ligation  of  common  ilinc  artery,  551 
Gustatory  nerve,  division  of,  for  malignant 

tumor  of  tongue,  711 
Guthrie,  amputation  for  gangrene,  92 
gunshot  injury  of  knee,  166 
at  hip,  129 
bar  at  neck  of  bladder,  875,  876 
hospital  gangrene,  391 
perineal  section,  907 
wounded  arteries,  183 
Gypsum  bandage,  83 


H HEMATOCELE,  934 
Hromatoid  cancer,  485 
Heematoma,  1 38,  402 

auris,  676 
Hematuria,  866,  876 

intermittent  or  paroxysmal,  877 

in  spinal  injuries,  320 
Haemoptysis  in  lung  wounds,  357 
Haamothorax,  355,  357,  860 
Hagedorn,  apparatus  for  fractured  femur, 

259 
llainsby,  cheek-compressor,  341,  702 
Hair,  falling  of,  in  syphilis,  444,  446 
Hnlford,  snake-bites,  154 
Hall,  artificial  respiration,  349 
Hamilton,  dislocations,  281  et  teq, 

excision  of  scapula,  598 

fractures,  233  et  teg. 

super-laryngeal  encysted  tumors,  706 

wound  of  heart,  364 
Hamilton  (of  Dublin),  tubercular  syphilitic 

sarcocele,  448 
Hammer,  excision  of  scapula,  598 
Hammer,  thermal,  85 

Hammond,  myelitis  from  spinal  injury,  335 
Hammond  (of  San  Francisco),  ligation  of 

common  iliac  artery,  551 
Hamstring  tendons,  division  of,  621 
Hancock,  amputation  of  ankle  and  foot,  121 , 
122,  123 

cylicotomy  for  glaucoma,  665 

excision  of  ankle  and  foot,  612 
of  hip,  604 
Hand,  amputations  of,  112,  114,  115 

contraction  of,  619 

dislocations  of,  286 

excisions  of,  603 

fractures  of,  256 

hemorrhage  from,  179,  201 
Handkerchief  bandages,  88 
Hanging,  dislocation  of  cervical  spine  in, 

830 
Hannay,  adhesive  plaster  for  fractured  ribs, 

240 
Hare-eye.     See  Lagophthalmos. 
Harelip,  700 

double,  702 
HanUp  antnre,  145 
'"        kta,  ligation  of  artifltp|  \ 
maeroatoma,  709       i 
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Harmer,  large  calculus,  838 
Hart,  flexion  for  aneurism,  544 
Hartshorne,  £.,  fracture  of  claTicle,  247 

rupture  of  lung,  855 
Hartshome,  J.,  fracture  of  femur,  269 
Hasse,  repair  of  nerves  after  divisioD,  200 
Haven,  intussusception,  791 
Hawkins,  colotomj,  794 

ossification  of  muscle,  502 

irarty  ulcers  of  cicatrices,  498 
Haynes,  voluntary  dislocation,  270 
Hays,  knife-needle  for  cataract,  C55 

splint  for  fractured  radius,  255 
Hayward,  urinary  vaginal  fistulas,  015  . 
Head,  intestinal  obstruction,  790 
Head,  diseases  of,  620 

injuries  of,  804 

cerebral  complications  in,  80G 

tapping  tbe,  028 
Health,  general,  influence  of,  on  results  of 

operations,  04 
Heart,  lesions  of,  in  pyeemia,  408 

rupture  of,  350 

wounds  of,  868,  804 
Heart  clot,  death  from,  after  operations,  68, 

187 
Heat,  effects  of,  297 

increased,  in  inflammation,  48 

in  treatment  of  inflammation,  57 
Heath,  aneurism,  542,  546,  550 

diseases  of  jaws  and  palate,  712  et  itq. 

excision  of  tongue,  710 

radical  cure  of  hernia,  770 
Heaviside,  hemorrhage  into  spinal  canal, 

322 
Hectic  fever,  51 
Heil,  wound  of  aorta,  864 
Heine,  aneurism  by  anastomosis,  520 
Heister,  excision  of  parotid  gland,  706 
Hemeralopia,  062 
Hemiopia,  661,  062 
Hemiplegia  in  injuries  of  head,  810 
spine,  324 

syphilitic,  445 
Hemorrhage  into  abscesses,  881 

in  amputation,  prevention  of,  98,  97, 
108 

arrest  of,  process  of  nature  in,  176 

arterial,  174 

treatment  of,  177,  178 

from  bladder,  876 
bone,  104 

in  compound  fractures,  229,  231 

constitutional  effects  of,  174 

death  from,  after  operations,  68 

in  fractured  skull,  314,  315 
gunshot  wounds,  161,  102 

habitual  or  periodic,  175 

into  hernial  sac,  750 

in  herniotomy,  766 

hospital  gangrene,  391,  392,  898 

from  incised  wounds,  143 

internal  or  concealed,  174 

from  kidneys,  876 

in  lithotomy,  867,  868 

from  nose.     See  Y.^\aV,«kM. 


Hemorrhage — 

in  operations,  72 
parenchymatous,  103,  193 

in  pyaemia,  409 
from  piles,  808,  809 
prostate,  876 

rectum,  800,  801,  808,  809 
secondary,  192 

amputation  for,  194 
late  occurrence  of,  101 
after  ligation  in  continuity,  194 
from  stumps,  106,  193 
treatment  of,  1^8 
spontaneous,  176 
in  tracheotomy,  851 
transfusion  of  blood  for,  178 
.    treatment  of,  1 77  et  teq. 
by  acupressure,  187 
cauterization,  180 
cold,  178 
constitutional,  177 
by  ligation,  181 
position,  178 
pressure,  179 
styptics,  179 
torsion,  180 
urethral,  876 

in  gonorrhoea,  425 
venous,  170 

into  vitreous  humor,  659 
in  wounds  of  heart,  868 
lung,  857,  869 
throat,  842,  848 
Hemorrhagic  diathesis,  175 
fever,  175 
ulcer.     See  Ulcer. 
Hemorrhoids,  807 

diagnosis  of,  808,  809 
operations  for,  81 1 

causes  of  death  after,  813 
by  caustic,  813 

clamp  and  cautery,  812 

excision,  81 1 

ligation,  812 

treatment  of,  810  et  teq. 

varieties  of,  807,  808 

Hemorrhoidal  effort,  809 

flux,  809,  810 
H^nocque,  fractured  larynx,  844 
Henry,  excision  of  scrotnm  for  varicocele, 

935 
Hepatic  abscess,  826 
Hepatization  of  marrow,  556 
Hermaphrodism,  898,  920 
Hermetically  sealing  gunshot   wounds  of 

chest,  858 
Hernandez,  venereal  diseases,  420 
Hernia,  causes  of,  748,  744,  745 

classification  of  various  forms  of,  746, 

708 
double,  truss  for,  750 
inflamed,  753 
intestinal,  748 
irreducible,  752,  758 
mixed,  749 
obstructed  or  incarcerated,  753,  754 
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ernia — 

omentftl,  748 

radical   care  of,  7oO.  751,  752.     See 

also  under  special  Hemis. 
reducible.     See  Hernia, 
sac  of,  74C 

changes  in,  in  strangnlation,  756 

contents  of,  747 

hour-glass  shape  of.  755 

hydrocele  of,  747,  748 

intra-parietal,  702 

mode  of  recognizing  in  herniotomy, 
704 

sloughing   of,   after  herniotomy, 
7»W 
strangulated,  754 

acute,  754,  755,  757,  759 

causes  of,  754 

chronic,  755,  757,  759 

diagnosis  of,  758 

fecal  fistula  after,  756,  768  et  teq. 

mechanism  of,  755 

operation  for.    See  Herniotomy. 

peritonitis  in,  756,  757,  766 

prognosis  of,  758 

reduction  of,  759,  762 
in  mass,  762.  763 
persistence  of  symptoms  after, 

762,  763 
rupture  of  intestine  in,  763 

seat  of  constriction  in.  755 

structural  changes  in,  755,  756 

symptoms  of,  750,  757 

taxis  in,  760.     See  Taxis. 

treatment  of,  759  et  eeq. 
structure  of,  740 
symptoms  of,  748 
trusses  for,  749 
emisB  (special),  767 
abdominal,  743 
of  bladder,  749,  872 

calculus  in,  868 
csecal,  749 

cerebri,  316.  317,  627 
of  cornea,  640 
diaphragmatic,  364,  768 
epigastric,  708 
femoral  or  crural,  781 

coTerings  of,  782 

diagnosis  of,  782 

herniotomy  for,  783,  784 

radical  cure  of,  783 

relations  of,  782 

taxis  for,  783 

trusses  for,  783 

Tarieties  of,  782 
bnmoralis.     See  Epididymitis, 
inguinal,  770 

anomalous  forms  of,  775 

into  canal  of  Nuck,  774 

congenital,  771 

diagnosis  of,  775,  776 

direct,  774 

coverings  and  relations  of, 
775 

encysted,  773,  774 
62 


Hemise,  inguinal— 

into  funicular  portion  of  Taginal 

process.  772 
herniotomy  for,  780 
infantile.  ^72,  773 
intermuscular  and  intra-parietal, 

772 
oblique,  771 

coverings  of,  773 
in  female,  774 
relations  of,  774 
radical  cure  of,  777  et  mq, 
taxis  for,  780 
trusses  for,  777 
into  vaginal  process  of  peritoneim, 

771,  772 
varieties  of.  771 
inguino-crural,  772 
inguino-labial,  774 
inguino-scrotal,  773 
ischiaUc  or  sciatic,  787 
labial,  780 
lumbar,  770 
of  lungs,  357,  361 
obturator,  785 
perineal,  780 
pudendal,  786 
scrotal,  771,  773 

diagnosis  of,  776 
of  stomach,  749 

testis,  929 
umbilical,  769,  770 
vaginal,  786 
ventral,  305,  368,  769 
Hernia-knife,  764,  765 
Ilcmies  en  bissac,  772 
Herniotomy,  764 

after-treatment  of,  765 
complications  of,  765.  766 
for  femoral  hernia,  783,  784 
hemorrhage  in,  760 
for  incarcerated  hernia,  754 
inguinal  hernia,  780 
ischiatic  hernia,  787 
obturator  hernia,  785 
opening  the  sac,  764 
peritonitis  after,  706 
puncture  of  distended  bowel  in,  766 
for  pudendal  hernia,  780 
sloughing  of  sac  after,  766 
treatment  of  adhesions  in,  766 
intestine  in,  705 
omentum  in,  705,  706 
for  umbilical  hernia,  770 
without  opening  sac,  767 
Herpes  comeae,  039 
Herpetic  ulceration  of  penis,  924 
Herr,  bromine  in  hospital  gangrene,  302 
Herzenstein,  obbtruction  of  nasal  duct,  073 
Ilesselbacb,  femoral  hernia,  782 
Heurteloup,  lithotrity,  841 
Hewett,  injuries  of  head.  306,  311,  312,  319 
Hewson,  acupressure.  189 
amputations,  107,  122 
fracture-bed.  223 
gonorrhoea,  423 
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Ilewson — 

paper  dressings,  60 
Hej,  abtfcess  in  bone,  559 

amputation  of  metntarsns,  120 
infantile  hernia,  773 
phimosis,  920 
Hey's  saw,  818 

Heyfelder,  excision  of  jaws,  718,  719,  720 
joints,  699  et  teq. 
ribs,  598 
scapula,  598 
Heylen,  fracture  of  scapula,  247 
Hicks,  wire-rope  dcraseur,  949 

uterine  fibroids,  950 
Higginbottom,  nitrate  of  siWer  in  erysipe- 
las, 402 
Higginson,  ligation  of  internal  iliac  artery, 

552 
High  operation  for  stone.    See  Lithotomy, 

supra-pubic. 
Hildanus,  excision  of  astragalus,  612 
Hillier.  rickets,  419 

Hilton,  division  of  gustatory  nerre,  711 
irritable  ulcer,  385 
loose  cartilages  in  joints,  592 
opening  deep  abscesses,  881 
renal  haimaturia,  876 
rupture  of  vas  deferens,  376 
secrefion  of  urine  in  intestinal  obstruc- 
tion, 789 
spinal  injuries,  826,  827 
Hinkle,  hospital  gangrene,  892 
Hinton,  diseases  of  ear,  676  et  eeq, 
Hinton  (of  Blaina),  intussusception,  791 
Hip,  amputation  at,  128,  607 
anchylosis  of,  589 
arthritis  of.     See  Hip  disease. 

rheumatoid,  585,  586 
contraction  of,  620 
diseases  and  injuries  of.     See  under 

Joints, 
dislocations  of,  287 
excision  of,  165,  211,  608 
Hip  disease,  578 

amputation  for,  607 
causes  of,  578 
diagnosis  of,  581 
dislocation  in,  580 
excision  for,  608 
extension  in,  582 
perforation  of  acetabulum  in,  580 
prognosis  of,  581 
stages  of,  578 
structural  changes  in,  580 
suppuration  in,  580,  583 
symptoms  of,  578,  579,  580 
tenotomy  in,  582 
terminations  of,  580 
treatment  of,  582, 583 
varieties  of,  578 
Hodge,  deformity  from  double  hip  disease, 

581 
Hodges,  excision  of  joints,  599  et  eeq. 
Hodgson,  venesection  in  aneurism,  534 
Ilollowuy,  treatment  of  hemorrhage,  179 
Holmes,  acute  necrosis,  565 


Holmes — 

amputation,result0  of,  108,  111 

bums,  299 

excisions,  606,  611,  612,  613 

extroversion  of  bladder,  870 

head,  affections  of,  627,  628 

imperforate  rectum,  796,  797 

ligation  of  common  femoral  artery,  hhl 

mouth  and  throat,  affections  of,  352, 
702  et  aeq, 

penis  and  scrotum,  affectioos  of,  920 
Holt,  splitting  strictures,  903 

urethral  fever,  899 
Holthouse,  inguinal  hydrocele,  930 

inguino-crural  hernia,  772 

laryngeal  growths,  732 

sub-glossitis,  707 

tetanus,  514,  515 
Home,  puncture  of  bladder  through  pros- 
tate, 885 

stricture  of  oesophagus,  728 
Hood,  hernial  truss,  750 
Hopkins,  wound  of  heart,  364 
Hordeolum,  668,  669 
Homer,  fractured  femur,  259 

salivary  fistula,  341 
Homidge,  classification  of  fractures,  215 
Homs  of  face,  465 
Horseshoe  tourniquet,  96 
Hospital  gangrene.     See  Gangrene. 
Hough,  vaginal  speculum,  947 
Hour-glass  hernia,  771 
Housemaid's  knee,  505 
Houston,  caustic  for  piles,  818 
Howard,  experiments  with  ligatures,  182, 
183 

hermetically  sealing  wounds,  358 
Howship,  obturator  hernia,  785 
Hudson,  ununited  fracture,  235 
Hueter,  arterial  transfusion,  90 
Hughes,  injury  of  cervical  spine,  828 

paracentesis  thoracis,  863 
Huguier,  imperforate  rectum,  797 
Hulke,  corns  on  tongue,  495 
Hulse,  ununited  fracture,  285 
Humerus,  dislocations  of,  279 

excisions  of,  165,  167,  598,  599 

fractures  of,  248.    See  Fracture. 
Humphry,  affections  of  testis,  928,  984  tt 
teq. 

supra-pubic  lithotomy,  864 

torsion,  180 
Hunt,  chorea  complicating  fracture,  228 

fractured  larynx,  844 

late   occurrence  of  secondary  hemo^ 
rhage,  161 

tumor  of  tongue,  709 
Hunter,  C.  T.,  gunshot  wound  of  diaphrago, 

3G4 
Hunter,  John,  aneurism,  585,  540 

furuncle,  393 

loose  ligatures,  181,  182 
Hunter,  Wm.,  ovariotomy,  821 
Hurd,  division  of  spinal  cord,  333 
Hutchinson,   C,   phlegmonous    erysipebs, 
402 
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HatchiDBOD,  J.,  compression  in  aneurism, 
543 

excision  of  labia  minora,  946 

fhictured  patella,  263 

gastrostomj,  730 

hereditary  syphilis,  436,  450 

hollow  lithotomy  staff,  854 

injuries  of  head,  817,  318,  319 
spine,  327,  334 
Hntchison,  acupressure,  189 

innominate  aneurism,  546 
Hutin,  ligation  of  innominate  artery,  548 
Hotton,  compression  for  aneurism,  540 

phimosis,  921 

stricture  of  urethra,  902 
Hydatid  mole,  408 

cysts  of,  463 

testis,  938 
Hydatids  in  bone,  568 

in  liver,  mode  of  opening,  827 
Hydrarthrosis,  572,  573 
Hydrencephalocele.    See  Meningocele. 
Hydrocele,  929 

acute,  425,  928 

of  breast,  738 

canal  of  Nuok,  746 

congenital,  930 

diagnosis  of,  930 

encysted,  933 

of  hernial  sac,  747,  748 

inguinal,  930 

of  neck,  706 

position  of  testis  in,  931 

of  spermatic  cord,  933 

symptoms  of,  930 

treatment  of,  931,  932,  983 

of  tunica  raginalis.     See  Hydrocele. 

Tarieties  of,  930 
Hydrocephalus,  paracentesis  for,  628 
Hydrophobia,  155,  156 

amputation  for,  93 
Hydrophthalmia,  041 
Hydrops  antri,  718 

articuli,  572,  573 
Hydro-rachitis.     See  Spina  bifida. 
Hydro-sarcocele,  937 
Hydrothorax,  358,  361 
Hygienic  condition,  influence  of,  on  result 

of  operations,  05 
HygromaU,  461,  505 

of  hyoid  bursa,  706 
Hymen,  imperforate,  943,  944 
Hyoid  bone,  dislocation  of,  277 
fracture  of,  289 

bursa,  hygromata  of,  706 
Hypersemia,  34 

HypersBSthesia  after  ligature  of  arteries, 
530 

in  spinal  injuries,  325 
Hypermetropia  or  hyperopia,  063 
Hypertrophy,  continuous  and  discontinuous, 
465 

temporary,  in  inflammation,  36 
Hypodermic  injection,  80 

use  of  mercury  in  syphilis,  455 
Hypopyon,  639 


Hypospadias,  893,  894 
Hysterical  joints,  592 


ICE.     See  Cold. 
Ice-bags,  55 
Ichorous  pus,  39 
Ichorrhicmia.     See  PysBmia. 
Idiosyncrasy,  influence  of,  on  result  of  ope- 
rations, 64 
Iliac  abscess,  682 

aneurism,  552 

artery.     See  Artery,  iliac. 
Ilio-pelvio  abscess,  827 
Ilio-sciatic  dislocation,  288 
Illumination,  oblique,  888,  650 
Immediate  union  of  wounds,  141 
Immovable  bandages,  83 
Impacted  calculus,  831,  844,  865 

feces,  792,  818 

fracture,  215 

gall-stones,  792 
Imperforate  anus,  795 

hymen,  943,  944 

nostril,  687 

rectum,  796,  797 

vagina,  944,  945 

vulva.  948 
Impermeable  stricture,  898,  906 
Impotence,  940,  941 

after  lithotomy,  857 
Impulse  on  coughing,  in  hernia,  748 
Incarcerated  hernia,  753 
Incised  wounds.     See  Wounds. 
Incision  of  abscesses,  381 

artificial  pupil  by,  648 

for  hydrocele,  933 
ovarian  cyst,  820 
phimosis,  921 
Incisions  in  carbuncle,  394 

erysipelas,  402 

indolent  ulcers,  385,  386 

inflammation,  59 

operations,  72 

removal  of  tumors,  498,  494 
Incontinence  of  feces  in  injuries  of  spine, 
320 
after  operation  for  fistula,  805 
Incontinence  of  urine,  878.     See  Urine. 

after  lithotomy,  857 
Incrustation,  healing  by,  142 
Incurvation  of  penis,  920 
India-rubber  suture,  145 
Indian  method  of  rhinoplasty,  694 

puzzle  for  dislocations  of  fingers,  286 
Indolent  ulcer.    See  Ulcer. 
Induration,  45 

of  chancre,  438,  439 

lymphatics  and  lymphatic  glands  in 
syphilis.  441,  444 
Infantile  hernia,  772.  773 
Infarctus.  173,  405 

lufiltrntion  of  urine  after  lithotomy,  858 
Inflamed  hernia,  753 
Inflammation,  83 

acute,  subacute,  and  chronic,  45 
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Inflammation — 
blood  in,  8C 
bloodvesBels  in,  85 
causes  of,  41 
clinical  Tiew^of,  41 
coagulation  of  blood  in,  36 
course  of,  45 

destructive  changes  in,  40 
diffuse,  of  areolar  tissue,  898 
after  lithotomj,  858 
in  stumps,  lOti 
penis  and  scrotum,  023 
diseases  resulting  from,  878 
extension  of,  51 
exudation  in,  38 
fever  in,  49 

formative  changes  in,  87 
functional  changes  in,  84,  45 
gangren|in,  48 
induration  from,  45 
lymph  in,  87 
nerve  changes  in,  3G 
neuro-panilytical,  42 
nutritive  changes  in,  84,  45 
pain  in,  44 

parenchymatous  tissue  in,  86 
pathology  of,  34 
phlegmonous,  45 
pus  in,  39 
redness  in,  42 
resolution  in,  52 
scrofulous,  415 
softening  from,  45 
of  special  tissues  or  organs.     See  the 

parts  themselves, 
stages  of,  46 
suppuration  in,  46 
swelling  in,  43 
symptoms  of,  42 
temperature  in,  48 
temporary  hypertrophy  in,  86 
terminations  of,  52 
treatment  of,  52  et  teg. 

alteratives  in,  02 

anodynes  in,  58,  62 

antiseptics  in,  50 

astringents  in,  58 

bleeding,  general,  in,  60 
local,  in,  50 

cauterization  in,  59 

cold  in,  55 

compression  in,  59 

counter-irritants  in,  50 

diaphoretics  and  diuretics  in,  61 

diet  in,  54 

friction  in,  60 

heat  in,  57 

incisions  in,  59 

ligation  of  arteries  in,  59 

moisture  in,  57 

position  in,  53 

purgatives  in,  61 

rest  in,  58 

sedatives  in,  01 

stimulants  in,  54,  58 

tonics  in,  02 


Inflammation — 

ulceration  in,  46 
Inflammatory  fever,  49 
Inflation  of  lungs  in  apnea,  348 

bowel  in  intestinal  obstructioD,  790 
tympanum,  680 
Inguinal  aneurism,  550 

hernia,  770.     See  Hemift. 
Inguino-crural  hernia,  772 
Inguino-labial  hernia.  774 
Inguino-scrotal  hernia,  773 
Inhalers  for  anoesthetics,  78 
Inheritance,  influence  of,  on  occurrence  of 

hernia,  744 
Injections,  coagulating,  in  aneurism,  54o 
vascular  tumors,  520,  521 
disinfectant,  after  ovariotomy,  824 
in  gonorrhoea,  422,  423 

hydrocele,  032 
hypodermic,  86 
of  iodine.     See  Iodine. 
Injury,  amputation  for,  109 

effects  of,  constitutional,  132,  137 

local,  132 
of  special  tissues  or  organs.     Sef  the 
parts  themselves. 
Innocent  tumors.     See  Tumors. 
Innominate  artery.   Ste  Artery,  innominate. 
Inoculation  in  diagnosis  of  syphilis.  451 

treatment  of  granular  lids,  C87 
Insects,  stings  of,  154 
Insomnia  in  spinal  injuries,  828 
Instruments.     See  the  various  operations. 
Intercostal  artery.     See  Artery,  intercostal. 
Intermaxillary  bone,  in  harelip,   700,  702, 

703 
Intermediate  amputations,  100 
Intermittent  ligature,  155 
Intermuscular  hernia,  772 
Internal  organs,  state  of,  influencing  result 
of  operations,  64 
piles,  808,  812 
strangulation  of  bowel,  787,  788,  789, 

791 
urethrotomy,  908 
Interrupted  suture,  144 
Interstitial  absorption,  45,  47,  560 
Intervertebral  joints,  arthritic  of,  084 
Intestinal  canal,  diseases  of,  787 
fistula.     See  Fistula, 
hernia,  748 
obstruction,  787 

acute,  787,  788,  790,  792 
causes  of,  787,  788 
chronic,  788,  789,  792 
colotomy  for,  702,  793,  794 
from  contusion  of  abdomen,  866 
diagnosis  of,  780 
enterotomy  for,  702 
gastrotomy  or  laparotomy  for,  790, 

701,  702 
inflation  of  bowel  in,  790 
locality  of  lesion  in,  788 
puncture  of  intestine  for,  792 
secretion  of  urine  in,  789 
statistics  of,  788 
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Intefltioal  obstniction — 

stercoraceoas  Tomiting  in,  789 
Bjmptoms  of,  788 

due  to,  in  strangulated  hernia, 
767 
treatment  of,  790  et  teq. 
Intestine,  abscesses  connected  with,  827 
changes  in,  in  strangulated  hernia,  766 
diseases  of,  787 
foreign  bodies  in,  872 
impacted  feces  in,J02,  818 
internal  strangulation  of,  787,  788,  789, 

791 
intussusception  or  iuTagination  of,  787 

€t  teq. 
knotting  of,  789 

management  of,  after  herniotomy,  766 
paralysis  of,  in  strangulated  hernia, 

763 
protrusion  of,  369 
puncture  of,  367 

after  herniotomy,  766 
for  intestinal  obstruction,  792 
in  pyaemia,  408 
rupture  of,  366,  367 

in  taxis,  763 
spasm  of,  788 
stricture  of,  788,  789 
syphilitic  affections  of,  447 
tumors  of,  788,  789 

twisting  or  toIyuIus  of,  787,  788,  789    ! 
wounds  of,  369,  370 
in  herniotomy,  765 
Intra-cranial  aneurism,  547 
hemorrhage,  807,  310,  317 
suppuration,  312,  319 
Intra-cystio  growths,  463 
Intra-orbital  aneurism,  547 

ecchymosis,  314,  315 
Intra-parietal  hernia,  772 
Intra-periosteal  fracture,  216 
Intussusception,  787 
diagnosis  of,  780 
recovery  from,  by  sloughing,  791 
retrograde,  787 
sUtistics  of,  788,  701 
treatment  of,  790,  791 
Inunction,  mercurial,  in  syphilis,  455 
luTagination  of  bowel     See  Intussuscep- 
tion, 
sequestra,  562 
luTersion  of  testis,  928 
luTolucrum  in  necrosis,  563 
Iodide  of  potassium  in  aneurism,  534 
inflammation,  62 
syphilis,  457 
Iodine  injections  in  cold  abscesses,  382 
hydrocele,  932 
OTarian  cysts,  820 
for  radical  cure  of  hernia,  750 
Iridectomy,  646 

for  artificial  pupil,  648 
glaucoma,  664,  605 
Irideetomy-knife,  647 
Irido-ehoroiditis,  644 
Irido-cjsUtis,  644 


Iridodesis,  648 

for  lamellar  cataract,  650 
Iridodialysis,  649 
Iris,  diseases  of,  644 

operations  on,  646 

staphyloma  of,  641 

tumors  of,  646 
Iris -forceps,  647 
Iris-hook,  648 
Iritis,  644,  645 

syphilitic,  444,  447,  450,  456 
Irrigation,  57 

for  foreign  bodies  in  ear,  841 

mediate,  56 
Irritable  stricture,  898.  899.  902,  903 

tumor  of  breast,  477,  789,  740 

ulcer.     See  Ulcer. 
Ischiatio  hernia,  787 

notch,  dislocation  into,  288 
Ischio-rectal  abscess,  803,  804 
Isinglass  plaster,  146 
Issues,  85 

Itching  of  anus,  816 
iTory  pegs  for  ununited  fracture,  285 
iToryllike  exostoses,  473,  474 


JACKSON,  Hngblings,  epilepsy  of  retina, 
660 
wound  of  spinal  cord,  824 
Jackson,  Samuel,  hospital  gangrene,  892 
Jacob*s  ulcer,  498 
Jago,  state  of  Eustachian  tube  in  health, 

681 
James,  amputation  for  dry  gangrene,  92 
ligation  of  aorta,  550 
screw  collar  for  cicatrices  of  bums,  801 
Jameson,  excision  of  upper  jaw,  715 

perineal  section,  906 
Jarvis's  adjuster,  278 
Jaundice  in  spinal  injuries,  326 
Jaw,  lower,  dislocation  of,  276 

excision  of,  718,  719,  720 

for  gunshot  fracture,  289 
fracture  of,  238.  239 
necrosis  of,  713 
subluxation  of,  277 
tumors  of,  718 
upper,  cysts  of,  713 

excision  of,  715  et  seq. 
double,  718 
partial,  716,  718 
fracture  of.  237 
necrosis  of,  713 
osteo-plastic  resection  of,  692 
tumors  of,  714,  715 
Jaws,  anchylosis  of,  720 
from  bums,  301 
diseases  of,  711  et  seq, 
necrosis  of,  712,  T13 
Jenner,  rickets,  419 

scrofulous  temperament,  415 
Jessop,  anchylosis  of  hip,  590 
Jewett,  gas-pipe  in  brain,  316 
Jobert  (de  Lamballe),  phimosis,  922 
Johnson,  laryngeal  growths,  731 
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Johnston,  hypodermic  use  of  oonia  in  teta- 1  Keratitis,  688,  C39 

nus,  514  'in  hereditary  syphilis,  450 

Johnstone,  extroversion  of  bladder,  870       |  Keratocele,  640 

scrofulous  synovitis,  578  .  Kerato-globus,  041 

Joints,  abscess  of,  573.     See  Pyarthrosis.       Keratome,  647 

amputation  at.      See  Amputation,  and  .  Key,  herniotomy  without  opening  sac,  767 

special  joints.  |         lithotomy,  854,  8r>5 

anchylosis  of,    5)^0.     See  Anchylosis,  i         spinal  injuries,  322,  832 

and  special  joints.  Keyes,  nervous  system  in  secondary  syphi- 

contusions  of,  'lOH  >      lis,  445 

diseases  of,  570  j  Keyslere,  operation  for  aneurism.  636 

dropsy  of,  572.     See  Hydrarthrosis.       '  Kidd,  ether,  75 
excision   of,   593.     See  Excision,    and  .  Kidney,  abscess  in,  826 
special  joints. 


false.  See  Fractures,  ununited, 
fractures  through,  228,  229 
gunshot  injuries  of,  165,  166,  167 
hysterical,  502,  593 
inflammation  of.      See  Synovitis  and 

Arthritis, 
injuries  of,  208 
loose  cartilngcs  in,  591 
neuralgia  of,  592,  r>93 
rheumatoid  arthritis  of.    See  Arthritis, 

rheumatoid, 
scrofula  in,  416 
sprains  of,  209 
state  of,  in  pyocmia,  408 
stiff.     See  Anchylosis, 
suppurating,  incisions  in,  210 
wounds  of,  209  et  seq. 

smputation  and  excision  in,  211 
ligation  of  arteries  for,  212 
Jolly,  cancer  of  prostate,  887,  888 
Jones,  J.  F.  D.,  natural  arrest  of  hemor- 
rhage, 176 
Jones,  Jos.,  hospital  gangrene,  890,  891, 
392 
osteomalacia,  566 
Jones,  Sydney,  gastrostomy,  780 
Jones  (of  Jersey),  excision  of  scnpula,  598 

ulna,  601 
Jordan,  anchylosis  of  hip,  590 

horseshoe   cuunter-irritation    in    oph- 
thalmic gonorrhoea,  429 
ununited  fracture,  235 
Jorg,  apparatus  for  wry-neck,  615 
Jowers,  anchylosis  of  hip,  590 
Jugular  vein,  internal,  wounds  of,  170 
Jiiugken,  hospital  gangrene,  391 
Junks  for  fractured  thigh,  260 
Junot,  modified  cupping  apparatus,  88 
Justamond,  excision  of  elbow,  000 


IDEATE,  compression  of  brain,  818 

JV     exfoliation  of  vertebra,  034 

Keen,    temperature   in   tetanus,  512.     See 

also  Mitchell. 
Keith,  acupressure,  187,  189 

lithotomy  and  lithotrity,  845,  840,  858 
Keloid  of  Addison,  497 

Alibcrt,  497 

in  cicatrices  of  bums,  302 
Kelotomy.     See  Herniotomy. 
Kempe,  excision  of  knee,  608 


calculus  in.     See  Calculus,  renal, 
disease  of,  complicating  lithotomy  and 
lithotrity,  848 
influencing  results  of  operations, 

64 
from  stricture  of  urethra,  899 
vesical  calculus,  838 
extirpation  of,  825 
hemorrhage  from,  876 
lesions  of,  in  pyaemia,  408 

spinal  injuries,  326 
rupture  of,  366 
Kingdon,  J.  A.,  hernia,  744,  774 
Kiugdon,  W.  D.,  perforation  of  bladder  by 

pin,  374 
Kingslcy,  obturator  for  hard  palate,  723 
Kirkland,   contraction  of    divided   artery, 

176 
Knee,  amputation  at,  125,  126 
anchylosis  of,  588,  590 
contraction  of,  621 
deformities  of,  620 
diseases  and  injuries   of.     See  under 

Joints, 
dislocations  of,  294 
excision  of,  166,  211,  607,  608 
fractures  involving,  227,  262,  267 
gunshot  wounds  of,  166 
internal  derangement  of,  295 
pain  in.  in  hip  disease,  578 
subluxation  of,  295 
wounds  of,  211 
Knight,  digital  compression   in  aneurism, 

542 
Knife-bladed  forceps,  596,  697 
Knife-needle  for  cataract,  665 
Knives,  amputating,  96 
cataract,  651,  653 
hernia,  765 
lithotomy,  850 
Knock-knee,  620 
I  Knot,  clove-hitch,  278 
I         reef,  98 

I  Koch,  statistics  of  aneurism,  647,  649 
I  Koebcrle,  ovariotomy,  823,  824 
;  Koehler,  synchronous  amputation,  108 
'  Konig,  recto-vesioal  lithotomy.  86B 
,  Krakowizer,  excision  of  aoapnla,  698 
h  Kramer,  bunion,  507 

I         longitudinal  fracture  of  stsnraa.  Ml 
!  Krishabcr,  restricted  tbyroidMl  Ui7n«t»« 
I      my,  732 
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LAB  AT,  ergotine  in  pyscmia,  412 
Labbd  nnd  Legros,  paiuful  suboutaneous 

tubercle,  477 
Labia,  affections  of,  946 
Labial  hernia,  786 
Lnce-8uture,  013 
Lacerated  wounds.     See  Wounds. 
Lachappellc,  separation  of  upper  epiphysis 

of  tibia,  2C5 
Lachrymal  bone,  fracture  of,  237 

gland,  diseases  of,  G72 

sac.  diseases  of,  673,  674 
Lachrymation,  excessiye.     See  Epiphora. 

in  spinal  injuries,  327 
LaCour,  dislocation  of  shoulder,  282 
Lacs,  extending.     See  Bands. 
Lacteal  calculus,  733,  734 
Lagophthalmos,  671 
Lamellar  cataract,  650 
Lancing  the  gums,  711 
Landois,  transfusion  of  blood,  178 
Landry,  spinal  injuries,  324 
Langenbeck,  ergotine  in  aneurism,  635 

excision  of  scapula,  598 

filoprcssure,  189 

osteo-plastic  resection  of  upper  jaw, 
692 

periosteal  uranoplasty,  723 

sub-hyoidean  pharyngotomy,  726 

urinary  yaginal  listuliB,  916 
Laparotomy.     See  Gastrotomy. 
Lardaceous  scirrhus  of  breast,  740 
Larrey,  amputation  at  hip,  130 
shoulder,  117 

frost-bite,  303 

hemothorax,  360 
Larrey,  If.,  loose  cartilages  in  joints,  592 
Laryngeal  instruments,  731,  732 

stcrtor,  76 
Laryngitis,  731 

erysipelatous.    See  Erysipelas. 
Laryngoscope,  mode  of  using,  347 

in   treatment    of    laryngeal  growths, 
732 
Laryngotomy,  350 

compared  with  tracheotomy,  352,  353 

in  erysipelas  of  air-passages,  401 
pharynx,  726 

for  foreign  bodies  in  air^passages,  347 
cedema  of  glottis,  353 

restricted  thyroideal,  TS2 

for  spasm  of  glotU;],  843 

sub-hyoidean.     Sft  Pbaryngotomj. 
Laryngo-tracheotomj^  351 
Larynx,  contusion  of,  SIS 

diseases  of,  731 

syphilitic,  4 4T«  450 

erysipelas  of.     Ste  Eryftipelai* 

foreign  bodiea  is,  345,  346,  847 

fracture  of,  844 

iqjuries  of^  848 

tumors,  warts,  or  poljiji  of.  7Sl,  T82 
Lateral  ounratora  of  the  spine,  ^10 
diagnodaof.  iU7 
treatment  pf,  61 B 
twisting  ol  feriebrw  In,  @16 


Lateral — 

ligature.     See  Ligature. 

lithotomy,  849.     See  Lithotomy. 
Lateritious  deposits,  829 
Latour,  wlund  of  heart,  364 
Laughing-gas.     See  Nitrous  oxide. 
Laugier,  femoral  hernia,  782 

innominate  aneurism,  546 
Laurence,  diseases  of,  and  operations  on  the 

eye,  660,  666  et  aeq. 
Lawrence,  hydrocele  of  hernial  sac,  748 
Lawson,  diseases  of,  and  operations  on  the 

eye,  637,  640,  659,  674 
Lead  ribbon,  146 
Leasure,  meningocele,  627 

puncture  of  bladder  through  symphysis 
pubis,  887 
Leayitt,  hospital  gangrene,  392 
Lebert,  colloid  cancer,  487 
Ledran,  hernia-knife,  765 
Lee,  B.,  antero-posterior  curyature  of  spine, 

631 
Lee,  C.  C,  rupture  of  lung,  835 

traumatic  stricture,  896 
Leo,  U.,  acupressure,  189 

amputation  of  leg,  124 

arteries,  repair  in  wounds  of,  177 

neeyus,  523 

rectum  and  anus,  diseases  of,  800,  801, 
812,  813 

syphilis,  441,  455 

testis,  affections  of,  928,  936 

torsion,  181 

yeins,  diseases  of,  516,  517,  510 
Leeching,  88 
Leg,  amputation  of,  123 

Barbadoes,  500 
I  deformities  of,  620 

j         fractures  of,  264 
LeGendre,  femoral  hernia,  782 
,  Ldgouest,  pyoimia,  412 
I  Leisrink,  anchylosis  of  hip,  590 

excision  of  hip,  605 
,  Lembert's  suture,  370 
\  Lens,  crystalline,  dislocation  of,  839 
opacity  of.     See  Cataract. 
Lente,  administration  of  ether,  74,  77,  -78 

ununited  fracture,  235 
Lenticular  catnrnft,  6 10 
L^Estrange,  drum- probe,  163 

modified  QBUpr&asure^  189 
Letenneur,  frtvcture  of  piibes,  242 
Loucocytosis  in  pyijcmia,  405,  4  OS 
Lcgcomr*,  640,  64 1 
L  evert,  met  141  He  ligature  a,  182 
LeyLs^  didocnJOoDi  of  fingpra;  2SC,  287 

fractured  clayiole,  247 
Lidetl,  ttffootionftof  bone,  168,  556  et  nff. 

ConOUB^iou  of  spinet  '^22 

parenchymatotis  ketuQrrhag^^  106 »  1^3 

pyscmtA.  403 
Lid^n,  gratiularf  636 
Liobpcleh,  baiirtaga  for  tye»  647 

ftpbthiilniosflope^  £56,  6&T 
Uflcainiint,  Y,  2R7 
Li^^tuvnttii  lacirrttlioit  •!.    Siw  Spraioai 
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Ugaments — 

of  jaw,  relaxation  of^  277 
knee,  relaxation  of,  C20 
Ligation  of  arteries  for  aneurism,  635.  See 
Aneurism  and  Afteriea. 
by  anastomosis,  520 
bronchocele,  704 
hemorrhage,   181.     See  Arteries, 

wounds  of,  and  Ligature, 
inflammation,  59 
lines  of  incision  for,  197  et  teq. 
for  malignant  tumor  of  tongue,  711 

osteoid  aneurism,  570 
special.     See  the  particular  Arte- 
ries, 
for  wounds  of  joints,  212 
epithelioma,  493 
fistula  in  ano,  804,  805 

fecal,  372 
hernial  sac,  750 
Dseyus,  522 
piles,  812 
polypi,  nasal,  690 
rectal,  801 
uterine,  950 
▼aginal,  948 
prolapsus  of  rectum,  815 
tumors  of  tongue,  709,  710 

urethra,  912 
yeins.  170 
Ligature,  98 

in  amputation,  98^ 
animal,  182 
antiseptic,  98,  183 
application  of,  182  et  seq. 

in  continuity  of  arteries,  181, 185, 
180 
stumps,  97,  98 
compared  with  acupressure  and  tor- 
sion, 189 
intermittent,  155 
lateral,  170 

mechanism  of,  in  controlling  hemor- 
rhage, l&l 
meUllic,  182,  188 
quadruple,  522 

rules  for  applying,  in  wounds  of  arte- 
ries, 183,  184 
separation  of,  182 
short-cut,  98,  183 
in  wounds  of  scalp,  304 
Limbs,  artificial,  adaptation  of,  105 
Linear  stricture  of  urethra,  897 
Lingual  artery.     See  Artery. 
Lion-jawed  forceps,  596 
Liotard,  fecal  fistula,  372 
Lips,  aneurism  by  anastomosis  of,  520 
chancre  of,  452 
congenital  fissures  of,  703.     See  also 

Harelip, 
diseases  of,  697 
epithelioma  of,  097,  G98 
eversion  of,  301 
hypertrophy  of,  697 
iiguries  of,  341 
pAlformatiou^  of,  GQT 


Lips — 

restoration  of.     See  Cheiloplastj. 
tfimors  of,  697 
wounds  of,  841 
Lipoma.     See  Tumor,  fattj. 

of  nose,  687 
Lippitudo.     See  Ophthalmia  tarsi. 
Liquid  glass,  84 
Liquor  puris,  39 
Lisfranc,  amputations,  119,  120,  130 

diagnosis  of  fracture   by  stethoscope, 

219 
phimosis,  922 
Lister,  amputation,  102 
ansBSthesia,  76 
antiseptic  ligatures,  98,  188 

mode  of  opening  abscesses,  382, 

634 
treatment  of  wounds,  149 
compressor  for  aorta,  96,  130 
excision  of  wrist,  602 
Listen,  dislocation  of  elbow,  285 
excision  of  scapula,  598 

upper  jaw,  716 
lithotomy,  850,  851,  856,  867 
puncture  of  bladder  through  prostate, 

885 
splint  for  fractured  thigh,  259 
stricture  of  urethra,  898 
tetanus,  515 
Litbectasy,  866 
Lithio  acid.     See  Uric  acid. 
Litholysis,  838,  839 
Lithotome  cach^,  double,  860 

single,  854,  855 
Lithotomy,  848 

choice  of  operation,  868 
compared  with  lithotrity,  846 
preparation  of  patient  for,  849 
proportion  of  cases  requiring,  848 
recurrence  of  calculus  after,  865 
in  women,  867 
Lithotomy  bilateral,  859 
results  of,  860 
lateral,  849 

accidents  after,  857 
after-treatment  in,  854 
complications  of,  857  et  teq, 
crushing  the  stone  in,  856 
dangers  of,  856,  857 
difficulties  in,  in  adults,  855,  856 

children,  855 
diffuse  inflammation  after,  858 
dirision  of  prostate  in,  858,  855 

right  side  of  prostate  in,  856 
extraction  of  stone  in,  a|3 
hemorrhage  after,  857,  IK8 
instruments  required  for,  849 
introduction  of  forceps  in,  853 
lateralization  of  knife  in,  853 
mode  of  performing,  851 
opening  urethra  in,  853 
position  of  patient  in,  851 

surgeon  in,  849 
results  of,  859 
spasm  of  bladder  in,  856 
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Lithotomj,  lateral — 

staff,  how  held  in,  851,  852 

touching  the  stone  in,  853 

use  of  scoop  in,  854 

yariations  in  mode  of  performing, 
854 

wounds  of  rectum  in,  858 
Marian.     See  Lithotomy,  median, 
median,  861 

results  of,  862 
medio-bilateral,  861 
medio-lateral,  862 
pre-rectal,  800 
recto-yesical,  863 
supra*  pubic,  863 

results  of,  864 

in  women,  867 
urethral,  867 
▼aginal,  867 
Lithotrite,  construction  of,  839 
introduction  of,  841 
position  of,  in  crushing  stone,  842 
Lithotrity,  889 

accidents  and  complications  of,  844 
after-treatment  in,  843 
ansesthetics  in,  840 
in  children,  846 
compared  with  lithotomy,  846 
contra-indications  to,  from  age  of  pa- 
tient, 846 

general  state  of  patient,  848 

nature  and  size  of  stone,  846,  847 

state  of  urinary  organs,  847,  848 
crushing  the  stone  in,  842 
finding  and  seizing  the  stone  in,  841 
history  of,  839 

impaction  of  fragments  in,  844 
injection  of  bladder  in,  841 
introduction  of  lithotrite  in,  841 
mode  of  performing,  840 
perineal,  845 
position  of  patient  in,  841 

surgeon  in,  841 
preparation  of  patient  for,  840 
recurrence  of  calculus  after,  865 
retention  of  urine  after,  845 
results  of,  845,  846 
test  for  success  of,  843 
washing  out  bladder  after,  844 
in  women,  867 
Little,  anchylosis  of  knee,  591 
club-foot,  022 

extraction  of  foreign  body  from  sto- 
mach, 372 
knock-knee,  410,  620 
manipulation  in  aneurism,  544 
wry-neck,  614,  016 
Littre,  iliac  colotomy,  793,  794 

inflamed  hernia,  753 
Liver,  abscess  in,  826  I 

cysts  in,  828  I 

hydatids  in,  827 
lesions  of,  in  pyaemia,  408 
rupture  of,  306 
wound  of,  in  lithotomy,  857 
Lizars,  excision  of  upper  jaw,  715,  717 


Lloyd,  extroversion  of  bladder,  870 
Local  ansQsthesia,  79,  80 
Lock-jaw.     See  Trismus. 
Lodge,  enlarged  prostate,  881 
Long,  duodenal  ulcer  in  bums,  298 

rupture  of  trachea,  844 
Long-sight.  See  Presbyopia. 
Longitudinal  fracture,  216 

piles,  807,  808 
Longmore,  shook,  183 
Lonsdale,  fractures,  218,  239,  253,  256 
rupture  of  trachea,  844 
talipes  equinus,  622 
Loose  bodies  in  bursoe,  505 
in  ganglia,  504 
sac  of  hernia,  747 

hydrocele,  983 
cartilages  in  joints,  470,  591 
Lordosis,  616 

in  rickets,  418 
Lorenz,  tenotomy,  622 
Louis,  fungus  of  dura  mater,  626 

injuries  of  spine,  330,  335 
Lowe,  gastrostomy,  780 

inversion  of  bladder,  872 
Lower  jaw.     See  Jaw. 
Luke,  innominate  aneurism,  547 

strangulated  hernia,  757,  767 
Lumbar  colotomy,  793.     See  Colotomy. 

hernia,  770.     See  Ilemia. 
Lung,  collapse  of,  358 
concussion  of,  356 
hernia  of,  357,  361 
lesions  of,  in  pyoomia,  407 
rupture  of,  355,  356 
wounds  of,  357 

complications  of,  359  et  aeq, 

diagnosis  of,  358 

emphysema  and  empyema  in,  360, 

361 
hemorrhage  in,  359,  860 
hernia  of  lung  after,  361 
hydrothorax  and  pneumothorax  in, 

300,  361 
prognosis  of,  858 
symptoms  of,  357 
treatment  of,  358,  859 
Lupous  ulcer,  499 
Lupus,  498,  499 
Luxation.     See  Dislocation. 
Luxmoor,  rapid  dilatation  of  strictures,  902 
Luzenberg,  ligation  of  common  iliac  artery, 

551 
Lymph,  37 

absorption  of,  38 
corpuscles  in,  37 

degeneration  and  development  of,  88 
varieties  of,  37 
Lymphangeitis.     See  Angeioleucitis. 
Lymphatic  glands,  axillary,  in  excision  of 
breast,  742,  743 
cervical,  enlargement  of,  700 
diseases  of,  501 

syphilitic,  441,  444 
inflammation  of,  501 
scrofula  in,  416,  417 
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Lymphatic — 

yascular  tumors,  475 
Lymphatics,  absorption  of  pus  by,  405 

diseases  of,  500,  501 

inflammation  of,  500 

spread  of  inflammation  by,  51 

state  of,  in  pyfomia,  408 

yaricose,  501 

wounds  of,  207 
Lymphoid  tumor,  475 
Lymphoma,  475 
Lymphorrhoea,  207,  501 
Lyon,  aortic  aneurism,  54G 

rapid  dilatation  of  stricture,  902 
Lyster,  excision  of  hip,  G05 


McCLELLAN,  excision  of  parotid  gland, 
70G 
MacCormac,  prolapsus  of  rectum,  815 
McDonnell,  spinal  injuries,  335,  337 

transfusion  of  blood,  89 
McDowell,  OYariotomy,  821 
McGuire,  excision  of  os  calcis,  618 

ligation  of  aorta,  550 
Maclntyre,  osteomalacia,  566,  567 
Mackenzie,  laryngeal  growths,  731,  732 

oesophageal  dilator,  728 
Mackenzie  (of  Edinburgh),  excision  of  knee, 

608 
Macrostoma,  703 

Mactier,  elephantiasis  of  scrotum,  925 
Macula  lutea  as  seen  with  ophthalmoscope, 

058 
Magdelain,  splenotomy,  825 
MaisonneuTe,  caustic  arrows,  489 

excision  of  both  upper  jaws,  718 

recto-vesical  lithotomy,  863 

sternum,  anatomy  of,  241 

strictures,  urethral,  902,  904 

stumps,  mode  of  dressing,  104 

transfusion  of  blood,  00 
Malar  bone,  fracture  of,  237 

tumors  of,  714 
Malformations  of  anus  and  rectum,  795,  797 

bladder,  878 

oar,  075 

female  genitals,  943,  944 

hca^,  <)27 

lips,  697,  700,  703 

male  genitals,  919,  920,  927 

palate,  720 

spine,  628 

tongue,  707,  708 

urethra,  893 

See    also    Congenital    affections,   and 
Orthopnidic  surgery. 
Malgaignc,  nuchylosis  of  knee,  591 

chciloplasty,  698,  699 

dislocations,  270,  282,  294 

fractures,  213,  235,  241,  263 

harelip,  702 

innominate  aneurism,  546 

sub-liyoidean  laryngotoniy,  726,  732 
;nant  epulis,  712 

onycbia,  4^ft 


Malignant — 
pustule,  395 
sarcocele,  939 

stricture  of  oesophagus,  727,  728 
stricture  of  rectum,  800 
tumors,  478.  See  Cancer,  Encephaloid, 
Epithelioma,  and  Scirrhua. 
Malleus,  excision  of,  679 
Mammary  abscess,  735,  736 
calculus,  733,  734 
gland.     See  Breast, 
tumors,  737  et  eeq. 
Mammitis,  735 

Manec,  amputation  at  hip,  129 
Manipulation  in  aneurism,  544 

in  dislocations,  273,  282,  289  et  »eq, 
Manzoni,  median  lithotomy,  861 
Mapother,  compression  for  aneurism,  542, 

550 
Marchetti,  nephrotomy,  825 
Marianus,  operation  for  stone.     See  Litho- 
tomy, median. 
Marjolin,  warty  ulcer,  498 
Markoe,  abscess  in  bone,  559 
dislocation  of  femur,  291 
Marrow,  agency  of,  in  repair  of  fractures, 
221,  222 
inflammatory  conditions  of,  556 
Marsh,  deformity  from  rickets,  621 
laryngotomy  and  tracheotomy,  852 
staphyloraphy,  721 
Marshall,  detection  of  needle  in  flesh,  152 
Martin,  hydrocele,  932 
Maschka,  dislocation  of  axis,  830 
Massage,  60,  139,  220 
Mastin,  Taginal  fistulie,  917 
Mastoid  cells,  inflammation  of,  685 

process,  perforation  of,  685 
Maunder,  excision  of  elbow,  601 
ligature,  antiseptic,  98 

of  common  iliac  artery,  551 
distal,  for  aortic  aneurism,  546 
Maunoir,  flexion  for  aneurism,  544 

hydrocele  of  neck,  706 
Maury,  extroTersion  of  bladder,  870 
gastrostomy,  730 
mercurial  fumigation,  455,  456 
Maxilla.     See  Jaw. 
Maynard,  collodion,  146 
Mayo,  fracture  of  humerus,  252 

large  calculus,  833 
Mayor,  forced  catheterization,  906 

handkerchief  bandages,  83 
Meadows,  extirpation  of  kidney,  825 
Mears,  trocar  for  OTariotomy,  822 
Meatus,  auditory,  cerumen  in,  076 
diseases  of,  676 
foreign  bodies  in,  340 
granular  state  of,  677 
malformations  of,  675 
polypi  of,  677 
tumors  of,  678 
vegetable  parasites  in,  676 
Median  lithotomy,  861 
I  Mediastinum,  abscess  of,  241,  242,  356 
[         wounds  of,  364 
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Mediate  irrigaiioD,  56 

Medio-bilateral  lithotomy,  861 

Medio-lateral  lithotomy,  862 

MedalU.     See  Marrow. 

Medullary  cancer.     Set  Encephaloid. 

Medallization  of  bone,  554 

Meissner,  inflammation  from  nerre-Iesions, 

41 
Melanoid  or  melanotic  cancer,  485,  740 
Melanotic  epithelioma,  492 
Melon-seed-like  bodies  in  borsss,  505 

in  ganglia,  504 
Membrana  tympani,  artificial,  680 
diseases  of,  678,  679 
excision  and  incision  of,  679 
inflammation  of,  678 

syphilitic,  445 
perforation  of,  680 
Membrane,  Schneiderian,  thickening  of,  688 
Membranous  bands  in  tympanum,  684 
Meninges,  suppuration  of,  812 

wounds  of,  316 
Meningitis,  311 

in  spinal  injuries,  828 

spinal,  823 
Meningocele,  627 

Mephitic  gangrene  of  bone,  562,  563 
Mercier,  air  in  veins,  172 

bar  at  neck  of  bladder,  876 
Mercogliano,  exfoliation  of  vertebra,  634 
Mercury  in  inflammation,  62 

in  syphilis,  453  et  seg. 
Merocele.     See  Hernia,  femoral. 
Mesentery,  elongation  of,  in  hernia,  745 

rupture  of,  366 
Meso- phlebitis,  405 
Messer,  enlarged  prostate,  881 
Metacarpus,  amputation  through,  114 

dislocations  of,  286 
,        excisions  of,  608 

fractures  of,  256 
Metastasis,  51 

Metastatic  abscess.     See  Pyeemia. 
Metatarso-phalangeal  joint,  excision  of,  for 

bunion,  507 
Metatarsus,  amputation  through,  120 

dislocations  of,  296 

fractures  of,  268 
Mettauer,  staphyloraphy,  721 

▼aginal  fistulas,  915 
Metzler,  vaginal  fistulse,  917 
Meyer,  adenoid  vegetations,  689 

fracture  of  sternum,  241 

sympathetic  neuritis,  666 
Michaux,  excision  of  scapula,  598 
Miliary  aneurisms,  528 

extravasation,  807 
Milk-tumor,  788 
Miller,  dislocation  of  elbow,  285 

ununited  fracture,  235 

wound  of  liver,  in  lithotomy,  857 
Miner's  elbow,  505 
Minor  surgery,  80 
Mirror,  laryngoscopic,  347 
Mitchell,  rattlesnake-bite,  155 

reflex  paralysis,  206 


Mitchell,  Morehouse,  and  Keen,  injuries  of 
nerves,  205,  206 
paralysis  after  gunshot  wounds, 

169 
shock,  182,  160 
Mixed  calculus,  880  ' 

hernia,  749 

tumors,  470,  471 
Mobility  in  fractures,  218 
Modified  circular  amputation,  101 
Moist  gangrene,  49.     See  Gangrene. 
Moisture  in  inflammation,  57 
Mole,  hydatid,  463,  468 
MoUns,  perineal  section,  906 
Mollities  ossium.     See  Osteomalacia. 
Momentum  of  projectiles,  157 
Monorchids,  927 
MonsePs  salt,  179 

Monteggia,  excision  of  calcaneum,  618 
Monteiro,  ligation  of  aorta,  550 
Montgomery,  temperature  in  inflammation, 

43 
Moore,  air  in  veins,  171 

atheroma,  524 

cancer,  487,  488 

division  of  gustatory  nerve,  711 

rodent  ulcer,  498 

spontaneous  hemorrhage,  175 

tumors,  459,  462,  472 

wire  coil  for  aneurism,  545,  546 
Morand,  contraction  and  retraction  of  ar- 
teries, 176 

large  calculus,  833,  834 
Morbus  coxfB  or  m.  coxarius.     See  Hip  dis- 
ease, 
senilis.  See  Arthritis,  rheumatoid. 
Moreau,  excisions,  599,  600,  602,  607 
Morehouse,  exfoliation   of  vertebra,  634. 

See  also  Mitchell. 
Morel's  tourniquet,  91 
Morgagni,  spinal  injury,  326 
Morgan,  gonorrhcea,  423 
Morphoea.     See  Keloid  of  Addison. 
Morrison,  innominate  aneurism,  546 
Mortification.     See  Gangrene 
Morton,  T.  G.,  aneurism,  axillary,  549 
orbital,  675 

excision  of  knee,  591 

ligation  of  internal  iliac  artery,  552 

ward  carriage,  66 
Morton,  W.  T.  G.,  ether,  74 
Moses,  hospital  gangrene,  392 
Mothe,  dislocation  of  shoulder,  282 
Mott,  air  in  veins,  171 

large  calculus,  833 

ligation  of  innominate  artery,  548 
internal  iliac  artery,  552 

pachydermatocele,  5(X) 
Motor  paralysis  in  spinal  injuries,  325 
Mouat,  bronohocele,  704 
Mouth,  bums  and  scalds  of,  845 

contraction  and  closure  of,  697 

diseases  of,  707 

fissure  at  angle  of,  703 

gonorrhoea  of,  429 

injuries  of,  341 
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Moath— 

noma  of.     Ste  Stomatitis,  gaDgrenous. 

syphilitic  lesions  of,  440,  443,  446,  452 
Month  to  mouth  inflation  of  chest,  348 
Moxa,  85 
Moxon,  atheroma,  524 

thrombosis,  arterial,  178 

of  renal  yessels  in  spinal  injuries, 
822 
Mucocele,  673 
Muco-pus,  89 
Mucous  cysts,  462 

membranes,  erysipelas  of,  398 
Bcrofula.in,  416 

syphilitic  affections  of,  443,  446, 
450 

patches.     See  Syphilis. 

polypi,  690 

tumors.     See  Myxoma. 
Mulberry  calculus,  829 
Multilocular  cysts,  463 
Multiple  abscesses.     See  PysBmia. 
Mulvany,  excision  of  ankle,  612 
Mummification,  888 
Mumps,  705 

Murchison,  lymphoid  tumors,  475 
Mumey,  excision  of  ankle,  612 
Murray,  ligation  of  aorta,  550 
Murray,  W.,  compression  of  aneurism,  642, 

650 
MuscsB  Tolitantes,  659 
Muscles,  contraction  of,  502.     See  also  Or- 
thopsodio  surgery. 

diseases  of,  501,  502 
syphilitic,  448,  449 

injuries  of,  206,  207 

lesions  of,  in  pyosmia,  408 

retraction  of,  after  amputation,  105 

spasm  of,  in  dislocations,  272 
fractures,  219,  225 

tumors  of,  502 
Muscular  action  in  fractures,  218,  217 

tumor,  469 
Mussey,  excision  of  scapula,  598 
Matter,  cheiloplasty,  699 

clasp  for  fractured  jaw,  289 

club-foot,  622 

excision  of  knee,  591 

plastic  operations  for  bums,  801 

staphyloraphy,  721 
Mydriasis,  646 
Myelitis,  828 
Myeloid  tumor,  472 
Myoma,  469 

of  uterus,  948 
Myopia,  G68 
Myosis,  646 

in  spinal  injuries,  327 
Myositis,  501 

Myotomy.     tSee  Tenotomy. 
Myringitis.    <SeeMembraoa  tympani,  inflam- 
mation of. 
Myxoma,  408 


N^VUS,  521 
capillary,  521 

caustics  in,  521 

enucleation  of,  522 

excision  of,  521 

of  eyelids,  521 

OTcr  fontanelle,  522 

injections,  coagulating,  in,  521 

ligation  of,  522,  528 

of  orbit,  521 
tongue,  528 

treatment  of,  521,  522,  523 

yenous,  521 
Nails,  hypertrophy  of,  497 

inflammation  of  matrix  of,  496 

ingrowing,  497 

ulceration  of  matrix  of,  496 
syphilitic,  446 
Narcotics  in  inflammation,  58 
Nares.     See  Npstrils. 
Nasal  bones,  fractures  of,  237 
necrosis  of,  689 

calculi,  692 

duct,  obstruction  of,  673 

polypus,  690 

septum^  diseases  of,  692 
Naso-pharyngeal  polypi,  691,  692,  714 

regetations,  689 
Navel,  ruptured.     See  Hernia,  umbilical. 
Nebula,  640 
Neck,  diseases  of,  708 

hydrocele  of,  706 

injuries  of,  841 

tumors  of,  706 

wounds  of,  non-penetrating,  842 
penetrating,  842,  843 
suicidal,  841 
Necrosis,  562 

acute,  565 

amputation  for,  565 

causes  of,  562 

central,  557,  562 

cloaciB  in,  568 

diagnosis  of,  568 

dry,  562 

excision  for,  565 

exfoliation  in,  562 

instruments  used  for,  564 

involucrum  in,  568 

of  jaws,  712,  718 

moist,  563,  565 

peripheral,  557,  562 

prognosis  of,  564 

repair  of,  562,  563 

after  scalp  wounds,  805 

secondary  risks  in,  564 

sequestra  in,  562 

in  stumps,  107 

symptoms  of,  563 

syphilitic,  449 

total,  557,  562 

treatment  of,  564 

of  YortebrcD,  634 
Needle,  ancurismal,  181,  182 

cataract,  654,  655 

in  flesh,  152 
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Needle- 
mounted,  144 

ii»Ta8,  522 

surgeon's,  08 
Needle-carrier  for  piles,  812 
Needle -operation  for  cataract,  fi54 
N^laton,  cautery  in  arthritis,  577 

dislocation  of  lower  jaw,  277 

epispadias,  898 

fractured  radius,  254,  255 

harelip,  702 

naso-pharyngeal  polypi,  691 

oesophagotomy,  855 

porcelain  probe,  168 

pre-rectal  lithotomy,  860 

sacro-iliac  disease,  584 

urethroplasty,  914 

wound  of  orbit,  888 
Nephritic  colic,  831 
Nephrotomy,  825 
Nerres,  ansesthesia  by  compressing,  74 

auditory,  lesions  of,  686 

division  or  excision  of,  206 
for  irritable  tflcer,  385 

malignant  tumor  of  tongue,  711 
neuralgia,  510 
tetanus,  515 
wry-neck,  616 

inflammation  of.     See  Neuritis, 
from  lesions  of,  41 

injuries  of,  205 

in  dislocations,  274 
fractures,  227 

optic,  atrophy  of,  661 

ophthalmoscopic    appearance    of, 
658 

repair  of,  after  diyision,  206 

wounds  of,  205,  206 
Nerrous  blindness,  656 

deafness,  686 

system,  diseases  of,  507 

syphilitic,  445,  448 

tissues  in  inflammation,  86 
Neuralgia,  509 

alveolar,  511 

of  anus,  816 

articular,  502,  503 

of  bladder,  879 
breast,  737 
ear,  686 

excision  of  nerres  for,  510 

of  testis,  029 
Neuralgic  tumors,  477 

ulcer.     See  Ulcer. 
Neuritis,  507,  508 

optic,  061 
Neuroma,  470,  508 

in  stumps,  1<)6 
Neuro-retinitis,  661 
Neurosis,  sympathetic,  665 
Nicole,  clasp  for  fractured  jaw,  289 
Niemeyer.  atheroma.  524 
Night-blindness.     See  Hemeralopia 
Nipple,  fissures  and  excoriations  of,  734 

retraction  of,  in  cancer,  479,  740 
Kirou  oxide,  74,  79 


Nitric  acid  in  hospital  gangrene,  892 
Nodes,  449 

Noli-me-tangere.    See  Lupous  ulcer. 
Noma.     See  Stomatitis,  gangrenous. 

pudendi,  389,  947 
Norris,  fracture  of  astragalus,  268 
badly  united,  233 
statistics  of,  218 
ununited,  233,  284,  285 

ligation  of  arteries,  521,  547,  649,  562 

pyiemia,  404 
Nose,  calculi  in,  692 

depressed,  696 

diseases  of,  687.     See  also  Nostrils. 

fractures  of,  237 

fistulous  openings  into,  693 

foreign  bodies  in,  840 

gonorrhoea  of,  429 

hemorrhage  from,  687,  688 
in  fractured  skull,  314 

hypertrophy  of,  687 

muco-purulent  discharge  from,  689 

restoration  of,  698.     See  Rhinoplasty. 

wounds  of,  837 
Nostrils,  imperforate,  687 

malignant  tumors  of,  692 

plugging  the,  688 

polypi  of,  690 
Nott,  neuroma  of  stump,  106 
Notta,  liqueur  de  Villate,  107,  561 
Noyes,  intra-orbital  aneurism,  547 

recto-Tesical  lithotomy,  868 
Nucleus  of  calculus,  832 
Nunneley,  excision  of  tongue,  710 

trephining  the  spine,  336 
Niissbaum,  excision  of  upper  jaw,  717 
Nutritiye  changes  in  inflammation,  34,  46 
from  nenre  wounds,  205 
spinal  injuries,  327 
Nyctalopia,  662 
Nystagmus,  650 


OAKUM  in  dressing  wounds,  151 
seton,  382,  561.  013 
Oblique  illumination,  338,  6'>0 
Obliteration  of  urethra,  898,  908 
▼agina,  non-congenital,  945 
tranBTerse,918,  919 
Obr^,  tracheal  tube,  352 
Obstructed  hernia,  753 
Obstruction  of  canaliculi,  673 
Eustachian  tube,  681,  682 
intestinal,  787.   tSee  Intestinal  obstruc- 
tion, 
of  nasal  duct,  673 
Obturator  artery.     Sre  Artery, 
for  cleft  palate.  723 
foramen,  dislocation  into,  290 
hernia,  7H5 
O'Callaghan.  foreign  body  in  brain,  316 
Occipital  artery.     See  Artery. 
Occipilo-atloid  joint,  arthritis  of,  634 
Occlusion  of  anus,  705 

of  arteries.     See  Artery, 
ear,  675 
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Occlusion — 

of  mouth,  607 
nostrils,  G87 

pneumatic,  104 

of  vulva,  943 

See  also  Imperforate,  and  Obstructiqp. 
(Edema,  ioflaramatory,  of  scrotum,  024 
(Edematous  erysipelas.     See  Erysipelas. 

ulcer.     See  Ulcer. 
(Esophageal  bougies,  728,  730 

dilator,  728 

forceps,  353,  354 
(Esophagotomy,  854,  355 

for  stricture  of  oesophagus,  729 
(Esophagus,  dilated,  727 

diseases  of,  725 

malignant,  727,  728 
syphilitic,  447 

foreign  bodies  in,  353,  354 

injuries  of,  353 

paralysis  of,  727 

spasm  of,  726,  727 

stricture  of,  727 

dilatation  of,  728 
gastrostomy  for,  729 
oesophagotomy  for,  729 

wounds  of,  353 
OTerrall,  carbuncle,  394 

elephantiasis  of  scrotum,  925 
Ogle,  temperature  in  tetanus,  512 
Oily  cysts,  4<12,  737 
Old  operation  for  aneurism,.  535 
Olecranon,  fracture  of,  252 
Oilier,  fractures,  union  of,  221 

ununited,  235,  236,  599 

medullization  of  bone,  555 

nasal  tumors,  601 

nerve  compressed  by  callus,  206 

periosteal  flap  in  amputation,  125 

sub- periosteal  excision,  595 
Ollivier,  meningitis  in  spinal  Izguries,  828 
Omentum  in  hernia,  747,  748 
strangulated,  756 

management  of,  after  herniotomy,  765, 
76() 

protrusion  of,  in  wounds  of  abdomen, 
370 

rupture  of,  366 
Omphalocele.     See  Hernia,  umbilical. 
Onanism,  041 

operations  for,  042 
Onychia,  406 

malignant,  406 

syphilitic,  446,  406 
Onyx,  630 
Opacities  of  cornea,  640 

crystalline  lens.     See  Cataract. 

vitreous  humor,  658 
Opaline  patch,  443 
Opening  an  abscess,  381 
Operations,  03 

age  influencing  results  of,  64 

anaesthetics  in,  72,  73 

assistants'  duties  in,  71 

death,  causes  of,  nfrer,  67  et  »eq, 

diet  after,  05 


Operations- 
dressing  wounds  after,  72 

of  election,   complaisance,  or  expedi> 
ency,  04 

general  health  influencing  results  of, 
64 

general  rules  for,  71 

hemorrhage  after,  68 

hygienic  conditions  influencing  results 
of,  64 

inflammation  after,  69 

preliminary  arrangements  for,  71 

preparation  of  patients  for,  69 

results  of,  circumstances  which  influ- 
ence, 63,  04 

in  scrofulous  cases,  417 

shock  after,  67 

state  of    internal   organs  influencing 
results  of,  64 

temperament  and   idiosyncrasy  influ- 
encing results  of,  64 

treatment  after,  65,  72 

in  tuberculous  cases,  415 
Ophthalmia,  catarrhal,  634 

chronic,  635 

contagious,  636 

Egyptian,  036 

gonorrhoeal.     Set  Gonorrhoea,  ophthil- 
mic. 

neonatorum,  035 

papular  or  pustular,  685 

phlyctenular  or  scrofulous,  689 

purulent,  685 

rheumatic,  644 

sympathetic,  665 

tarsi,  668 
Ophthalmic  surgery,  ansesthetics  in,  75 
Ophthalmitis,  065 
Ophthalmoscope,  656 

diagnosis  of  cataract  by,  650 

direct  examination  by,  058 

indirect  examination  by,  657 

morbid  changes  observed  by,  658  ti  t*q. 

various  forms  of,  656,  057 
Opisthotonos,  511 
Opium  in  hospital  gangrene,  898 

inflammation,  61 

injuries  of  head,  309 

spontaneous  gangrene,  388 

strangulated  hernia,  761 
Oppenheim,  ununited  fracture,  235 
Optic  nerve.     See  Nerve. 

neuritis,  061 

papilla,  morbid  changes  in,  661 
Orbit,  diseases  of,  674 

erysipelas  of,  402 

extirpation  of  contents  of,  666 

hemorrhage  into,  in  fractured  sknll,  314 

injuries  of,  338 
Orchitis,  028 

gonorrhceal.     See  Epididymitis. 

puncture  of  testis  for,  420,  928 

strapping  testis  for,  426,  928 

syphilitic,   circumscribed  or    gummy, 
448 
interstitial,  447 
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Ordoflex,  indaration  of  chancre,  489 
Organic  stricture.     See  Stricture. 
OrUiopisdic  surgery,  614 
Os  oalcis.     See  Calcaneum. 
Oscheocele.     See  Hernia,  scrotal. 
Osseous  tumor,  478 
Ossioula  of  ear,  lesions  of,  685 
Osteitis,  554,  555 

scrofulous,  567,  568 

in  stumps,  107 

syphilitic,  449 

of  vertebra).     See  Spine,   antero-pos- 
terior  curvature  of. 
Osteocopic  pain  in  syphilis,  449 
Osteoid  aneurism,  570 

cancer,  485 
Osteoma,  474,  566 
Osteomalacia,  566,  567 
Osteo-myelitis  556 

amputation  for,  558 

diagnosis  of,  557 

in  stumps,  107 

symptoms  of,  557 

treatment  of,  558 

varieties  of,  556 
Osteo-plastic  resection  of  upper  jaw,  692 
Osteo-porosis,  555 
Osteotrite,  561 
Otis,  amputation  and  excision   of  hip  for 

gunshot  injury,  166 
Otorrhoea,  676,  679,  684 
Otoscope,  681 
Outgrowths.     See  Tumors. 
Oval  amputation,  101 
Ovarian  tumors,  817 

diagnosis  of,  818 

between  cystic  and  solid,  819 

suppuration  in,  827 

treatment  of,  819,  820,  821 
Ovaries,  extirpation  of.     See  Ovariotomy, 
both,  with  uterus,  824 

gonorrhoea!  inflammation  of,  427 

syphilitic  affections  of,  448 
Ovariotomy,  821  et  teq. 

clamp  for,  823 

disinfectant  injections  after,  824 

double,  824 

management  of  adhesions  in,  822 
pedicle  in,  823 

mortality  after,  321 
Overlapping  in  fractures,  218 
Over-distension  of  strictures,  902 
Oxalate  of  lime  calculus,  829 
Oxygen  gas  in  apnea,  848 
Ozssna,  689 


PACHYDERMATOCELE,  500 
Pack-thread  stricture,  897 
Packard,  bloodvessels  in  inflammation,  35 
fractures,  213,  248 
gunshot  wound  of  orbit,  888 
splint  for  excision  of  knee,  610 
Pagenstechcr,  entropion,  670 
Paget,  atrophy  of  tongue,  708 
loose  cartilages  in  joints,  592 


Paget— 

nutritive  changes  from  nerve  wounds, 
205 

osteitis,  555 

repair  in  tendons,  207 

residual  abscesses,  882 

rodent  ulcer,  498 

syphilitic  ulceration  of  colon,  447 

tumors,  459  et  teq. 
in  bone,  568 
Pagliari,  styptic  for  hemorrhage,  179 
Pain,  burning,  in  nerve  injuries,  206 

in  gunshot  wounds,  161 
inflammation,  44 
spinal  injuries,  325 
Painful  mammary  tumor,  789 

ulcer  of  anus.     See  Fissure. 
Palate,  cleft,  720.    See  Staphyloraphy,  and 
Uranoplasty. 

diseases  of,  720 

syphilitic,  443,  447 

hard,  acquired  perforation  of,  723 
fissure  of,  720,  722 
obturators  for,  723 

wounds  of,  841 
Palatine  stertor,  76 
Pallen,  vaginal  speculum,  947 
Palmar  abscess,  503 

arch,  hemorrhage  from,  179 

tendons,  division  of,  619 
Panaris.     See  Paronychia. 

syphilitic,  449 
Pancoast,  anchylosis  of  knee,  591 

bunion,  507 

club-foot,  623 

extroversion  of  bladder,  870 

hernia,  750,  752 

incurvation  of  penis,  920 

rhinopkisty,  695 

staphyloraphy,  721 

stricture  of  urethra,  902 
Pannus,  638 

trachomatous,  636,  637 
Paper  for  dressing  wounds,  66 
Papilla,  optic,  diseases  of,  661 
Papillary  tumor,  or  papilloma,  475 
Papular  ophthalmia,  635 
Papule,  moist.     See  Mucous  patch. 
Paracentesis  abdominis,  816, 817 

capitis,  628 

cornero,  639,  665 

pericardii,  854 

thoracis,  862,  363 
Paralysis  of  bladder,  877 

of  bowel,  in  strangulated  hernia,  763 
oesophagus,  727 

reflex,  200 

in  spinal  injuries,  824,  825 

syphilitic,  448 
Paraphimosis,  923,  924 

complicating  chancroid,  484 
Parasites,  vegetable,  in  auditory  meatus,  676 
Parenchymatous  hemorrhage.     See  Hemor- 
rhage. 

iritis,  645 

tissue,  in  inflammation,  86 
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Paresi,  antiseptic  collodion,  146 
Park,  exci&iion  of  knee,  607,  608 
Parker,  knotting  of  bowel,  789 
Parker,  L.,  mercurial  fumigation  in  syphi- 
lis, 4oo 
Parker,  W.,  digital  compression  in  aneurism, 
542 

fracture  of  cerrical  spine,  832 

inguiuo-crural  hernia,  772 
Paronychia,  />03,  604 
Parotid  bubo,  705 

duct,  wound  of,  341 

gland,  excision  of,  706 
inflammation  of,  70'> 

region,  tumors  of,  705,  706 
Partridge,  femoral  hernia,  782 
Passa^ant,  posterior  synechia,  649 
PassiTe  motion  in  anchylosis,  587 

fractures,  226 
Patella,  caries  of,  505 

dislocations  of,  294 

enlarged  bursa  of,  505 

fractures  of,  263,  264 

Decro!«is  of,  564 
Peace,  early  use  of  ether,  74 

phimosfis,  'J21 
Peaslec,  iodine  injections  for  oyarian  cysts, 
821 

ovariotomy,  822,  823,  824 
Pectoral  muscle,  abscess  beneath,  865 
Pedicle,   management  of,  in    oYariotomy, 

823 
Pelletan,  aneurism,  528,  584,  540 

hydrocele  of  hernial  sac,  748 

wound  of  oorta,  3r»4 
PeWic  organs,  injuries  of,  378 
PeWis,  dislocation  or  diastasis  of,  242,  277 

distorted,  in  lithotomy,  856 

fractures  of,  242 

obliquity  of,  in  hip  disease,  679,  580 
rickets,  418 
spinal  curyature,  617 
Pembertoi),  cancer  in  bone,  509 

flexion  for  aneurism,  544 
P^nieres,  excision  of  knee,  211,  591,  609 

et  seq. 
Penile  fistula,  013 
Penis,  amputation  of,  926 

congenital  adhesion  of,  to  scrotum,  919, 
020 

contu^ion  of,  375 

diffuse  inflammation  of,  928,  924 

distortion  of,  in  gonorrhoea.     See  Chor- 
dec. 

fistula  in,  013 

gangrene  of,  924 

herpetic  and  aphthous  ulcers  of,  924 

incurvation  of,  020 

ninlforniations  of,  910 

malignnnt  disease  of,  025,  926 

strangulation  of,  130,  375 

structural  nflTections  of,  924 

tumors  of,  926 

Tcnereal  ulcers  of.     /^fe  Chancroid,  and 
Syphilis. 

warts  of,  026 


Penis — 

wounds  of,  874 
Peniston,  wound  of  spinal  cord,  824 
Pepper,  empyema,  861 

wound  of  meningeal  rein,  338 
Perforating  ulcer  of  foot.     See  Bunion. 
Perforation  of  mastoid  process,  685 

membrana  tympani,  680 

palate,  723 
Pericarditis  from  contusion  of  chest,  356 
Pericardium,  tapping  the,  364 

wounds  of,  363 
Perineal  abscess,  425 

band,  260 

fistula,  013 

after  lithotomy,  857 

hernia,  786 

lithotrity,  845 

section,  906.     See  Urethrotomy,  exter- 
nal, without  guide. 
Perinephritic  abscess,  826 
Perineum,  female,  laceration  of,  376,  377 

male,  wounds  of,  876 
Periosteum,  agency   of,  in   repair  of  frac- 
tures, 221 

flap  of,  in  amputation  of  leg,  125 

importance  of  preserring,  in  excisions, 
506 
Periostitis,  553,  554 

in  stumps,  107 

syphilitic,  449 
Periostosis,  566 
Peri-phlebitis,  405 
Peritomy,  637 
Peritoneum,  lesions  of,  in  pyaemia,  408 

rupture  of,  366 
Peritonitis,  erysipelatous.     See  Erysipelas. 

from  gonorrhoea,  427 

in  strangulated  hernia,  756,  757,  766 

traamaUc,  367,  868 
Perityphlitio  abscess,  827 
Permanent  stricture.     See  Stricture. 
Permanganate  of  potassa,  in  hospital  gan- 
grene, 392 
Permeable  stricture,  898,  900.     See  Stric- 
ture. 
Pernio  or  chilblain,  302 
Peroneal  artery.     See  Artery. 
Perrfeve,  urethral  stricture,  002 
Perry,  excision  of  lower  jaw,  718 
Pessaries,  medicated,  in  gonorrhoea,  427 
Peters,  anchylosis  of  hip,  590 
Petit,  J.  L.,  abscess  in  bone,  557 

arrest  of  hemorrhage,  176 

herniotomy,  767 

tourniquet,  94 
Petit,  puncture  of  testis,  426 
Petitgand,  mediate  irrigation,  56 
P<5trequin,  galTano- puncture  in  anenrism, 

545 
Pettigrew,  anatomy  of  heart,  868 
Phagedena,  sloughing.   Set  Qangrene,  hos- 
pital. 
Phagedenic  chancre,  489 

chancroid,  481 
PhalmgwL    teFfngen. 
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Phmntom  tamora,  478 
PharTDgotome,  725,  726 
PharTogotomj.     See  (Esophagotomy. 

sab-hyoidean,  726,  732 
Pharjox,  abscess  behind,  725 

burns  and  scalds  of,  845 

diseases  of,  725 
sjpbilitio,  447 

erysipelas  of,  725 

foreign  bodies  in,  841,  858 

tumors  of,  726 
Phillips,  fractare  of  cerrical  spine,  832 

fungus  of  skull,  626 

gaWano-punctnre  in  aneurism,  545 

hydrocele  of  neck,  706 
Phimosis,  920 

in  balano-posthitis,  427 

complicating  chancroid,  434 

gangrene  of  penis  from,  924 

treatment  of,  921,  922,  928 
Phlebectasis.    See  Varix. 
Phlebitis,  515 

connection  of,  with  pytemia,  405 

diagnosis  of,  517 

diffuse  or  suppuratire,  516 

pathological  changes  in,  516 

treatment  of,  617 
Phlebolites,  172,  809 
Phlegmasia  dolens,  516 
Phlegmonous  abscess.     See  Abscess. 

erysipelas.     See  Erysipelas. 

inflammation,  45 

ulcer.     See  Ulcer. 
Phlyctenular  oonjunctiyiUs,  685 

keratitis  or  ophthalmia,  639 
Phosphatic  calculus,  830 
Phthisis,  fistula  in  ano  with,  804 
Physick,  animal  ligatures,  182 

blisters  in  carbuncle,  894 

compression  for  enlarged  prostate,  885 

fecal  fistula,  872 

fractures,  splints  for,  252,  259 
ununited,  285 

lithotomy,  832,  854,  858 

sinuses  of  breast,  787 

urethrotomy,  internal,  908 
Pick,  opium  in  hospital  gangrene,  898 
Piles.     Sff  Hemorrhoids. 
Pillore,  colotomy,  798 
Pilx,  ligation  of  carotid  artery,  842,  588, 

547 
Piorry,  pyfemia,  404,  405,  408 
PirogofT,  amputation  of  foot,  121 

innominate  aneurism,  546 
Pirrie,  acupressure,  187,  189 

dislocation  of  elbow,  285 
Pisfbl-shaped  splint,  255 
Plantade,  amputation  at  hip,  129 
PlanUr  fascia,  division  of,  628,  625 
Plastar,  adhesive,  146 
antiseptic,  150 
in  fractured  ribs,  240 

UiDglass,  146 
PUater  of  Paris  bandage,  88 
PlMtie  lymph,  37 

<qperation8  for  bums,  301 
63 


Plastic  operations — 

on  eyelids,  669  et  eeq. 

lips.      See  Cheiloplasty,    and 

Harelip, 
nose.     See  Rhinoplasty, 
palate.       See   Staphyloraphy, 

and  Uranoplasty, 
perineum,  876,  377     • 
rectum,  802 
for  ulcers,  386 
on  urethra,  918,  914 
vagina,  915  si  eeq, 
Pleiade  ganglionnaire,  441 
Pleura,  lesions  of,  in  pyismia,  408 

wounds  of.     See  Lung,  wounds  of. 
Pleurisy  from  injury  of  chest,  856,  358 
Pleurosthotonos,  511 
Pliers,  cutting,  97 

Seutin*s,  83 
Plugging  the  nostrils,  688 
Pneumatic  occlusion,  104 
speculum  for  ear,  684 
Pneumatocele  or  pneumocele,  857,  861 
Pneumonia  from  injuries  of  chest,  856,  857 

from  wounds  of  throat,  848 
Pneumothorax,  857,  860 
Pocketing  the  pedicle  in  orariotomy,  828 
Pointing  of  abscesses,  378 
Poisoned  wounds.     See  Wounds. 
Polaillon,  excision  of  calcaneum,  618 
Poland,  calculus,  881 

compound  firaoture  of  patella,  264 
emphysema  in  chest  wounds,  356 
gastrotomy  for  foreign  bodies,  878 
median  lithotomy,  862 
rupture  of  ureter,  866 
subclavian  aneurism,  547,  548 
tetanus,  511,  512 
Politzer,  inflating  the  tympanum,  680 

vulcanite  ring  for  incision  in  membrana 
tympani,  679 
Polli,  pyaemia,  412 
Pollock,  caries,  561 

death  from  blow  on  abdomen,  865 
excision  of  scapula,  597 
intestinal  obstruction,  787,  789 
rupture  of  diaphragm,  864 
staphyloraphy,  721 
Polypus,  467 

of  bladder,  875 
ear,  677 

fronUl  sinus,  696 
larynx,  781 
nasal,  690 

hard  or  firm,  691 

soft,  mucous,  or  gelatinous,  690, 
691 
naso-pharyngeal,  691 
of  rectum,  801 
urethra,  911 
uterus.  950 

hard  or  fibrous,  949 
vagina,  947 
Popliteal  artery.     See  Artery. 
Porta,  administration  of  ether,  78 

ligation  of  common  femoral  artery,  587 
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Porte-moxa,  85 
Porter,  aneurism,  584,  548 
Porter,  0.  H.,  modified  acopressure,  189 
of  innominate  artery,  548 
sawing  tibia  in  leg  amputations,  124 
Position  in  treatment  of  hemorrhage,  178 
inflammation,  68 
•strangulated  hernia,  761 
Post,  hospital  gangrene,  892 
Posthitis,  426,  924 
Pott,  disease  of  spine,  629,  638 
fracture  of  fibula,  267 
hydrocele  of  hernial  sac,  748 

of  spermatic  cord,  diffused,  938 
intra-cranial  suppuration,  819 
Potter,  color  of  blood   in  spinal  injuries, 

170 
Pouches,  rectal,  inflammation  of,  815,  816 
Poultices,  58 

Preparation  of  patients  for  operation,  69 
Prepuce,  diTision  of,  921 

elongation  of.     See  Phimosis, 
excision  of,  922 
gangrene  of,  485,  924 
herpetic  ulceration  of,  482 
hypertrophy  of,  924 
inflammation  of.     See  Balanitis. 
Pre-rectal  lithotomy,  860 
Presbyopia,  668 
Presse-artfere,  189 

Pressure  in  aneurism.  See  Aneurism,  treat- 
ment of,  by  compression, 
in  cancer,  488 
carbuncle,  894 

reduction  of  dislocations,  278 
hemorrhage,  179 
inflammation,  59 
ulcers,  886 
Priapism  in  injuries  of  penis,  875 
spine,  827 
in  yesical  calculus,  885 
Price,  splint  for  excision  of  knee,  609 
Primary  amputation,  109 
bubo,  432,  442,  501 
syphilis,  488 

union  of  wounds.     See  Adhesion,  and 
First  intention. 
Prince,  fecal  fistula,  871,  872 

grooved  retractor  for  excisions,  596 
Probang  for  oesophagus,  854 
Probe,  drainage,  210 

drum,  or  reverberating,  168 
electric,  168 
jointed,  560 
N^laton*s,  168 
uterine,  818 
wire,  560 
Profunda  artery.  See  Artery,  femoral,  deep. 
Projectiles,  momentum  of,  157 
Prolabtum,  restoration  of,  098 
Prolapsus  ani.     See  Prolapsus  of  rectum, 
of  rectum,  813 

diagnosis  of,  814 
operations  for,  815 
treatment  of,  814 
from  vesical  calculus,  835 


Prolapsus  of— 
tongue,  707 
urethra,  894 
vagina,  948 
Proliferation  of  cells,  87 
Proliferous  cysts,  468,  464 

of  breast,  738 
Prone  position  in  affections  of  spine,  331, 
633 
and  postural  respiration,  849 
Prostate,  abscess  of,  880 
atrophy  of,  887 
bruising  of,  in  lithotomy,  858 
calculi  of,  866,  888 
cancer  of,  887 
cysts  of,  888 
division  of,  in  bilateral  lithotomy,  8t;0 

lateral  lithotomy,  858,  855,  8oti 
hemorrhage  from,  876 
hypertrophy  of,  880 

changes  of  urethra  in,  881 
complicating  lithotomy,  855 

lithotrity,  847 
diagnosis  of,  882,  888 
incontinence  of  urine  from,  882 
physical  characters  of,  881 
retention  of  urine  from,  882,  885 
symptoms  of,  882 
treatment  of,  888 
inflammation  of.     See  Prostatitis, 
injuries  of,  876 
lesions  of,  in  pyosmia,  408 
puncture  of  bladder  through,  885 
tubercle  of,  888 
tumors  of,  881 

in  lithotomy,  857 
Prostatic  calculi,  86G,  888 

catheters,  882,  888,  884 
Prostatitis,  879,  880 
Prostatorrhcea,  880 
Prostration  with  excitement,  135 
Provisional  callus,  222 

tourniquet.     See  Tourniquet. 
Pruritus  of  anus,  816 
Pseudo-calculi,  831 
Psoas  abscess,  632 
Pterygium,  637 
Ptosis,  671 

Pubes,  dislocation  or  diastasis  of,  242,  277 
dislocation  of  femur  on,  291 
ft-acture  of,  242 

puncture  of  bladder  above,  887 
Puche,  chancroid,  430,  481 
Pudenda.     See  Genital  organs,  female. 
Pudendal  hernia,  786 
Pudic  artery.     See  Artery. 
Pulleys,   compound,   in   dislocations,    273, 

292,  293 
Pulpefaction  of  parts,  151 
,  Pulpy  degeneration  of  synovial  membrane, 
'      573 

Pulsating  bronchocele,  708 
tumors,  478 

in  bone,  570 
Pulsation  of  aneurism,  530 
recurrent,  587 
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PoocU  lacrymalia,  eTersion  or  obliteration 

of,  678 
PanctaratioD,  88,  402 
Panetare  of  bladder.     See  Bladder. 

intestine,  867,  766,  792 
PuDCtured  wounds.     See  Wounds. 
Papil,  artificial,  operations  for,  648 

contraction  and  dilatation  of,  646 

in  injuries  of  head,  808,  310 
spine,  827 
Purgatives  in  hernia,  754,  761 

inflammation,  61 
Purple,  injury  of  spine,  325 
Purulent  conjunctivitis  or  ophthalmia,  635 

diathesis.  Ion 

infection.}     ^"Py®'"^^. 
Pus,  80 

absorption  of,  in  abscesses,  880 
pyaemia,  405 

characters  of,  in  caries,  560' 
cold  abscesses,  882 

corpuscles,  origin  of,  89 

▼arieties  of,  89 
Pustular  ophthalmia,  635 
Pustule,  malignant,  895,  396 
Putrid  infection.     See  Pyseroia. 
Puzzle,  Indian,  for  dislocations,  286 
Pjsemia,  408 

analogy  of,  with  gonorrhoea!  rheuma- 
tism and  urethral  fever,  411,  429, 
899 

arterial,  406,  407 

causes  of,  409 

contagiousness  of,  409 

diagnosis  of,  410,  411 

frequency  of,  in  thigh  amputations, 
109 

idiopathic  or  essential,  409 

materies  morbi  of,  409 

metastatic  abscesses  in,  407 

morbid  anatomy  of,  407,  408 

nomenclature  of,  404 

pathology  of,  404  et  teq, 

prognosis  of,  411 

symptoms  of,  410 

treatment  of,  411  et  teq. 

trephining  as  a  prophylactic  against, 
319 
Pyemic  patches,  407,  408 
Pyarthrosia,  654,  578 
Pyocyanint,  89 

Pyogenic  diathesis  or  fever.     See  Pyemia. 
Pyrexia,  paralytic,  827 


QUADRUPLE  ligature  for  nievus,  522 
Quain,  vascular  tumor  of  rectum,  801 
Quesnay,  white  gHngrene,  396 
Quill^  suture,  145 


EADID  animals,  bites  of,  155 
Racemose  aneurism.    See  Aneurism  by 
anastomosis. 
Rachitis.     See  Rickets. 

adnltorum.     See  Osteomalacia. 


Rack  for  fractures  of  lower  extremity,  267 
Radcliffe,  temperature  in  tetanus,  512 
Radial  artery.     See  Artery. 
Radiating  incisions  in  ulcers,  385 
Radical  cure  of  hernia,  750 

cases  favorable  for,  752 
femoral,  783 
inguinal.  111  el  teq, 
operations  for,  750,  751 

objectioi\s  to,  751,  752 
umbilical,  770 
hydrocele,  932 
varicocele,  936 
Radius,  dislocations  of,  28 1 
excision  of,  167,  168,  601 
fractures  of.  254,  25o 
Railway  spine,  828 
Rainey,  loose  cartilages  in  joints,  591 
Ramoneur,  854 
Randall,  wound  of  heart,  864 
Randolph,  multiple  calculus,  832 
Ranula,  709 

Rarefaction  of  bone,  555 
Rasmussen,  tapping  the  chest,  862 
Rattlesnake  poisoning,  154,  155 
Reaction  from  shock,  68,  135,  136 
Reade,  compression  of  aneurism,  '>4l 

syphilis  of  nervous  system,  448 
Ready  method,  Marshall  Hairs,  349 
R^camier,  compression  in  cancer,  488 

fissure  of  anus,  807 
Reclination  of  cataract,  651 
Rectangular  flap  amputation,  102 

staff,  854,  861,  862 
Rectocele,  948 
Recto>labial  fistula,  802 
Recto-urethral  fistula,  801,  914 
Recto-vaginal  fistula,  802 
Recto-vesical  fistula,  801,  914 

lithotomy,  863 
Rectum,  abscess  near,  804 
bougies  for,  799 
cancer  of,  800 
encysted,  815 
fistulae  of,  801 
foreign  bodies  in,  374 
hemorrhage  from,  809 
imperforate,  796 

colotomy  for,  797 
malformations  of,  796 
occlusion  of,  796 
polypus  of,  801 

pouches  of,  inflamed,  815,  816 
prolapsus  of,  813.     See  Prolapsus, 
puncture  of  bladder  through,  886,  b87 
speculum  for,  803 
stricture  of,  798 

malignant,  800,  801 
simple  or  fibrous,  798,  799 
warty,  800 
syphilitic  lesions  of,  447 
tapping  through,  820 
tumors  of,  801 
ulcers  of,  807 
wounds  of,  374 

in  lithotomy,  858 
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Recurrent  bandAge,  82 
fibroid.  476 

Btrioture.     See  Contractile  stricture, 
tumors,  475.  47G 
Red  corpuscles  in  inflammation,  86 
Redness  in  ioflnmmation.  42 
Reducible  hernia.     See  Hernia. 
Reduction  of  dislocations,  272 
spinal,  884 
fractures,  228 

compound,  280 
impacted  and  partial,  288 
bemia,  750 

strangulated,  760.     See  Taxis, 
in  mass,  762,  768 
prolapsus  of  rectum,  814 
Reef-knot,  98 

Reeves,  laminaria  tents  for  stricture,  902 
Reflex  paralysis,  206 
Refraction,  662 

Regnoli,  removal  of  tongue,  710 
Reid,  manipulation  for  hip  dislocation,  289 
Relaxation  of  membrana  tympani,  679 
Renal  calculus,  881 

nephrotomy  for,  825 
yessels,  thrombosis  of,   in  spinal  in- 
juries, 822 
Rendu,  iTory-like  exostoses,  474 
Repair  after  excision,  595 
of  fractures,  221,  222 
wounds,  141  e^  teq, 

in  arteries,  176,  177 
nerres,  206 
tendons,  207,  622 
▼eins,  170 
Resection.     See  Excision. 

osteo- plastic,  of  upper  jaw,  692 
of  spine.     See  Trephining. 
Resection-sound,  596 
Residual  abscess.     See  Abscess. 
Resolution,  52 
Respiration,  artificial,  848 

prone  and  postural,  849 
Rest,  in  concussion  of  brain,  809 
inflammation,  58 

joint  aflFections,  209,  210,  572,  576 
spinal  affections,  884,  688 
Results  of  operations,  circumstances  which 

influence,  68  et  seq. 
Retention  of  urine,  877.     See  Urine, 
in  gonorrhoea,  424 
after  lithotrity,  845 
in  spinal  injuries,  826 
Retina,  concussion  of,  838 
diseases  of,  660 
tumors  of,  661 
Retinitis,  660 

syphilitic,  445 
Retraction  of  divided  arteries,  176 
muscles  after  amputation,  105 
nipple,  in  cancer,  479,  740 
Retractor,  98 

grooved,  for  excisions,  596 
Retro-peritoneal  suppuration,  868 
Retro-pharyngeal  abscess,  725,  726 
Reverdin,  facial  carbuncle,  895  | 


Reverdin — 

transplantation  of  cuticle,  386 
Reversed  spiral  bandage,  81 
Revulsion,  84.     See  Counter-irritatioii. 
Reynolds,  erysipelas,  401 
Rhagades,  444,  806 
Rheumatic  iritis,  645 

ophthalmia,  644 
Rheumatism,  gonorrhceal.  See  Gonorrhceal 
Rheumatoid  arthritis.     See  Arthritis. 
Rhineurynter  for  epistaxis,  688 
Rhinolites,  692 
Rhinoplasty,  698 

by  Indian  method,  694 
Syme's  method,  695 
Taliacotian  method,  698 
Wood's  method,  695 
Rhinorrhoea,  689 
Rhinoscopy,  689 
Ribbon, lead,  146 
Ribs,  changes  in,  in  rickets,  418 

dislocations  of,  277 

excision  of,  598 

fracture  of,  289,  240 

necrosis  of,  564 
Richard,  congenital  hydrocele,  980 

extroversion  of  bladder,  870 
Richardson,  local  ansesthesia,  79 

styptic  colloid,  146 

tetanus,  518 
Richardson  (of  Dublin),  hernia-knife,  765 
Richardson  (of  New  Orleans),  radical  cure 

of  hernia,  751 
Richerand,  fracture  of  sacrum,  248 
Richet,  hypodermic  use  of  caustic,  489 

primary  hydrarthrosis,  572 
Rickets,  417 

in  bone,  566 

diagnosis  and  prognosis  of,  419 

morbid  anatomy  of,  418 

predisposing  to  fracture,  214 

symptoms  and  coarse  of,  418 

treatment  of,  419 
Ricord,  amputation  of  penis,  926 

phagedaenic  chancroid,  435 

phimosis,  923 

syphilis,  488,  440,  449 

varicocele,  936 
Rigal,  India-rubber  suture,  145 
Rigaud,  excision  of  scapula,  598 
Rigidity  of  membrana  tympani,  679 
Ring  for  fracture  of  patella,  268 

strangulation  by,  139,  924 
Ring-forceps  for  piles,  811 
Ringer,  temperature  in  pyssmia,  410 
Ripley,  dislocation  of  hyoid  bone,  277 
Risus  sardonicus,  512 
Rizet,   massage  in  diagnons  of  ftmetare, 

220 
Riinoli,  median  liibotoiuj,  B(M 
Rti£oli,  nncl^ylosis  of  jawfi,  SOl,  720 
Robt^rtp  fmctare  of  iskuU,  SI5 
Roberts,  urinAry  calculi.  H1%  SSI 
Robertson,  rupttttr  tl 

Eobini  induratioxi  j 

Rodent  ulcer^  A^b 
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Rodgere,  anchylosis  of  hip,  500 

excision  of  both  apper  jaws,  718 
ligation  of  left  subclayian  artery,  200 

internal  iliac  artery,  552 
ifnunited  fracture,  235,  236 
Rofeta,  cephalic  chancroid,  430 
Roger,  tracheal  tube,  852 
Rogers,  excision  of  scapula,  598 
Rognett4i,  fracture  of  astragalus,  268 
Rokitansky,  bony  union  of  fractured  yerte- 
brse,  332 
tubercle,  414 
Roller  bandages,  81 

Rollet,  mediate  contagion  of  syphilis,  487 
Roosa,  foreign  bodies  in  ear,  340 
Rope  windlass  for  dislocations,  273,  291 
Rose,  historical  notions  of  pyaemia,  404 
Rossi,  amputation  at  knee,  126 
innominate  aneurism,  546 
Rotation  of  vertebrsB  in  lateral  currature  of 

spine,  616,  618 
Rotatory  displacement  in  fractures,  218 
Rouse,  gonorrhoeal  epididymitis,  426 
Roux,  J.,  disarticulation  for  osteo-myelitis, 

558 
Roux,  P.  J.,  staphyloraphy,  721 

ununited  fracture,  235 
Rubefacients,  84 
Run-around.     See  Onychia. 
Rupia,  syphilitic,  446 
Rupture.     See  Hernia. 

of  abdominal  muscles,  365 
aneurism,  534,  538 
arteries,  173 
bladder,  373,  910 
gall-bladder,  866 
heart,  356 
intestine,  366,  763 
kidneys,  326,  366 
liver,  366 
lungs,  355 

muscles  and  tendons,  207 
perineum,  376 
peritoneum,  366 
sphincter  ani,  807 

vaginod,  948 
stomach,  366 
stricture  of  urethra,  902 
ureter,  366 
urethra,  375,  910 


SABINE,  subclavian  aneurism,  547 
Sac  of  hernia.     See  Heruia. 
Sacciform  disease  of  anus,  815 
Sacculated  aneurism,  526 
bladder,  874 
oesophagus,  727 
Saerb-iUao  disease.  584,  585 

joint,  arthritis  of,  584,  585 
Saeram,  fracture  of,  243 
Mknxj  fistula,  841,  696 
SaliTation,  mercurial,  456 

,  hernia  of  testis,  426 
enlous  saroocele,  937 

»  for  fractured  leg,  266,  267 


Salts  of  blood  in  inflammation,  36 
Sand-bags  for  fractured  thigh,  260 
Sands,  innominate  aneurism,  546 

laryngeal  growths,  782 
Sanguineous  cysts,  462 
Sanious  pus,  89 
Sanson,  catoptric  test  for  cataract,  649 

recto-vesical  lithotomy,  868 
Santonio,  lithotrity,  889 
Saponaceous  matter  in  calculi,  880 
Sappey,  blisters  for  ulcers,  385 
Sarcocele,  987 
cystic,  938 
malignant,  939 
simple,  937 
syphilitic,  447,  938 
tubercular,  448 
tuberculous,  937 
Sarcoma,  476 

sero -cystic,  463,  464 
of  breast,  738 
Sarsaparilla  in  inflammation,  62 
Saussier,  rupture  of  lung,  355 
Savory,  pyeemia,  407,  409 

shock,  135 
Savreux-Lachappelle,  idiopathic    pyaemia, 

409 
Saw,  amputating,  97 
Butcher's,  121,  596 
chain,  596 
Hey's,  318 
Sayre,  anchylosis  of  hip,  590 
excision  of  hip,  605 
hip  disease,  582,  588 
jointed  probe,  560 
oakum  seton,  561 
Scabbing,  healing  by,  142 
Scalds.     See  Bums. 

Scalp,  aneurism  by  anastomosis  of,  519 
contusions  of,  304 
erysipelas  of,  402 
nsevus  of,  522 
tumors  of,  626 

sebaceous,  464 
wounds  of,  304,  805 
Scalpel,  96 

Scaphoid  bone,  dislocation  of,  296 
Scapula,  dislocation  of,  278 
excision  of,  597 
fracture  of,  247 
Scarification,  87 

Scarpa,  diffused  hydrocele  of  cord,  933 
galactocele,  733 
shoe  for  club-foot,  628 
staphyloma,  642 
Schell,  arrow  wounds,  158 
^bmakhalden,  fecal  fistula.  372 
Schneiderian  membrane,  inflammation  and 

thickening  of,  688,  689 
Schuh,  excision  of  scapula,  598 
Schwanda,  phngedaenic  chancroid,  435 
Schwann,  repair  of  divided  nerves,  206 
Sciatic  artery.     See  Artery. 

hernia,  787 
Scirrhous  cancer.     See  Scirrhus. 
Soirrhus,  479 
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Scirrbufl — 

acute,  482,  740 

atrophic,  480,  489,  740 

of  breast,  740 

retraction  of  nipple  in,  479,  740 
treatment  of,  741 

cachexia  in,  480 

cuirass-like,  482,  740 

infiltration  of,  479 

lardaceouB,  479,  740 

microscopic  appearances  of,  481 

morbid  anatomy  of,  481,  482 

natural  history  of,  479,  480,  481 

treatment  of.     See  Cancer,  treatment 
of. 

ulceration  of,  479,  480 
Scissors,  canula,  656,  656 

for  cutting  uvula,  728,  724 
Sclerema.     Sfe  Scleroderma. 
Scleroderma,  467,  500 
Sclerosis  of  bone,  555 
Sclerotic,  staphyloma  of,  641 
Sclerotitis,  648,  644 
Scoop,  lithotomy,  850,  854 
Screw  extractor,  168 
Scrofula  or  scrofulosis,  415 

in  bone,  416,  567 
joints,  416 

lymphatic  glands,  416,417 
mucous  membranes,  416 

operations  in,  417 

in  9kin.  415,  416 

treatment  of,  416,  417 
Scrofulous  diathesis,  415 

osteitis,  567 

sarcocele.     See  Sarcocele,  tuberculous. 

synovitis,  573 

temperament,  415 

ulcer,  415,  416,  417 
Scrotal  fistula,  918 

hernia,  771,  778 

diagnosis  of,  776 
Scrotum,  contusions  of,  875 

diffuse  inflammation  of,  928 

epithelioma  of,  927 

erysipelas  of,  402 

excision  of,  925 

for  varicocele,  935 

fissure  or  cleft  of,  920 

gangrene  of,  888 

hypertrophy  or  elephantiasis  of,  924, 
925 

wounds  of,  875 
Scultetus,  bandage  of,  82 
Sealing  gunshot  wounds  of  chest,  858 
Searcher  for  lithotomy,  850 
Sebaceous  tumor,  464,  465 
Second  intention,  union  by,  142 
Secondary  abscesses.     See  Pyaemia. 

adhesion,  142 
amputation,  109 

aneurism,  537 

cataract,  655 

deposits  of  encephaloid,  483 
epithelioma.  490 
scirrhus,  480 


/ 


Secondary — 

fever,  51 

hemorrhage.     See  Hemorrhage. 

syphilis,  442.     See  Syphilis. 
Secondi,  sympathetic  neuritis,  666 
Secretion  in  inflammation,  34,  45 
Section  of  bone  in  amputation,  100 
excision,  596 

Csesarean,  825 

of  nerves  for  tetanus,  515 

perineal,  906.      See  Urethrotomy,  ex- 
ternal. 

of  tendons.     See  Tenotomy, 
veins  for  phlebitis,  517 
varicocele,  936 
varix,  519 
Sedatives  in  inflammation,  61 
S^dillot,  amputation  of  leg,  124 

4videment,  561 

gastrostomy,  729 

pyaemia,  405 

Btaphyloraphy,  721 

urethral  fever,  899 
Sediments  from  urine,  828 
S^galas,  urethroplasty,  914 
Semilunar  bone,  dislocation  of,  286 

cartilages,  dislocation  of,  295 
Seminal  cysts,  468,  988 

emissions,  941 
Senile  gangrene,  388 

amputation  for,  92 
Sensory  paralysis  in  spinal  injuries,  325 
Separation,  line  of,  49 
SepthsBmia  and  septicasmia.     See  Pysemia. 
Septum  of  nose,  diseases  of,  692 
Sequestra,  classification  of,  164 

extraction  of,  564 

in  fhictures,  compound,  230 
gunshot,  164 

invagination  of,  562 

in  necrosis,  562 

separation  of,  562,  568 

syphilitic,  449 
Sero-oystio  sarcoma,  463,  788 

tumor  of  breast,  787 
Sero-pus,  89 
Serous  cysts,  461 

iritis,  645 

membranes,  erysipelas  of,  898 
in  pyssmia,  408 
Serpiginous  chancroid,  482 
Serre-fines,  146 

for  hemorrhage  after  lithotomy,  858 
urinary  vaginal  fistulse,  915 
Serres,  cheiloplasty,  698 
Serum,  artificial,  822 

effusion  of,  in  lung  wounds,  858,  361 

of  hernial  sac,  747,  756 
Seton,  86 

in  cold  abscess,  882 
fistuliB,  883 

of  breast,  787 
perineal,  918 

oakum.     See  Oakum. 

in  staphyloma,  648 

ununited  fracture,  235 
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Setting  fractures,  223 

Seutin,  pliers  for  starched  bandage,  88 

taxis,  760 
Severinus,  ununited  fracture,  235 
Sex,  mode  of  determining  in  cleft  scrotum, 

920 
Shapleigh,  rattlesnake-bite,  164 
Shaw,  flexion  for  aneurism,  544 

spine,  curvature  of,  antero-posterior, 
683 
lateral,  617 
injuries  of,  322  et  teq. 
Shell  wounds,  158 
Shock,  132 

amputation  during,  136 

in  burns,  298 

causes  of,  138 

death  from,  67,  135 

effect  of  ansBsthetics  on,  137 

in  gunshot  wounds,  160 
injuries  of  abdomen,  866 
lung  wounds,  357 

reaction  from,  135 

secondary  or  insidious,  68,  137 

symptoms  of,  134 

temperature  in,  134 

treatment  of,  67,  135 

in  wounds  of  testis,  134 
Short-cut  ligatures,  98,  188 
Short-sight.     See  Myopia. 
Shortening  in  fractures,  217 
of  thigh,  257,  260 
consecutive,  262 
Shot,  round,  wounds  by,  158 

small,  wounds  by,  157 
Shoulder,  amputation  above,  119 
at.  117 

anchylosis  of,  590 

diseases  and  injuries  of.      See  under 
Joints. 

dislocations  of,  279  et  seq. 

excision  of,  165,  598 
Shoulder  girdle,  245 
Siegle,  pneumatic  aural  speculum,  684 
Sigmoid  catheter,  824 
Si^mund,  induration  of  chancre,  439 
Signoroni*s  tourniquet,  96 
Silica  in  calculi,  831 
Silicate  of  potassa  bnndnge,  814 
Silver-fork  deformity  in  fractured  radius, 

254,  256  ' 

Silvester,  artificial  respiration,  349 
Simon,  extroversion  of  bladder,  870 

inflammation,  35,  43 
Simon  (of  Heidelberg),  extirpation  of  kid- 
ney, 825 
Simon  (of  Rostock),  transverse  obliteration 
of  vagina,  918 

urinary  vaginal  fistulte,  915,  916,  918 
Simons,  abscess  in  bone,  559 
Simpson,  acupressure.  187,  189 

anaesthetics,  73,  74 

coccydynia,  248  . . 

hypodermic  use  of  qaustic,  489 

metallic  ligatures,  482 1-> 

mode  of  dressing  stamps,  104 


Simpson — 

urinary  vaginal  fistulfe,  915,  918 

vaginal    suppositories  in   gonorrhoea, 
427 

vaginismus,  948 

wire  seton  for  hydrocele,  938 
Simrock,  rhinoscope,  689 
Sims,  amputation  of  cervix  uteri,  951 

porte-chaine.  949 

ruptured  perineum,  877 

sigmoid  catheter,  824 

urinary  vaginal  fistulse,  914  et  teq, 

uterine  probe,  818 

vaginal  lithotomy,  867 

vaginismus,  948 
Sinus,  383 

frontal,  affections  of,  675,  696 
Siphon  trocar,  820 
Skey,  ligation  of  arteries,  185,  200 

opium  for  ulcers,  886 

reduction  of  dislocations,  282,  285 

tourniquet,  96 
Skin,  diseases  of,  494  et  seq. 
malignant,  499 
syphilitic,  442,  446,  460 

in  pyaemia,  408 

scrofula  in,  415 
Skull,  contusions  of,  313 

extravasation  within,  307,  310,  317 

fracture  of,  313 
nt  base,  314 
hernia  cerebri  in,  316 
symptoms  of.  314, '815 
treatment  of,  316 
trephining  for,  318 
varieties  of,  314 

fungus  of,  626 

inflammation  within,  311,  813 

necrosis  of,  564 

in  rickets,  418 

suppuration  within,  312,  319 

syphilitic  diseases  of,  449 

trephining  the,  317,  318,  819 

tumors  of,  626 
Sliding  tubes  for  stricture,  902 
Sling  for  fractures  of  upper  extremity,  266 
Slough,  40,  48 

separation  of,  49 
Sloughing  of  aneurisms,  638,  534,  587  etseq. 

of  bursa  patellar,  506 
cancer,  480,  483 
hernial  sac,  756 

phagedoena.     See  Gangrene,  hospital. 

in  spinal  injuries,  327 

ulcer,  384 
Smith,  A.  H.,  administration  of  ether,  78 

vaginal  speculum,  947 
Smith,  H.,  diseases  of  rectum,  801,  811   tt 

puncture  of  testis,  426,  U2B 
Broitb,  IL  H.,  difilo«fttioa  of  dhoulder,  2| 

Smith,  I.,  Jr,  e!ppfc#AtU«i>i  Arnhniq 
8mitli,  J.  I*.,  imii*i"i'i 
Smltli,   N.,  r^eluctiod 
2811  " 


Idep,  21 
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^^^^^1000                                                            ^^^^^^1 

^H              Ssdtb.  N.— 

8[msm —                                           ^H 

^^M                       litbotomj,  856 

of  (ssopbflgQs,  726                    ^^M 

^^^1                        osteo-mjelitie.  5^8 

sphincter  ani.  806                 ^^H 

^^H               Smith.  K.  R.,  dislociitioD  of  shoulder,  282 

Taginie,  948                     ^^H 

^^^^H                 fmcturefi,  236,  239,  201  «f  J^y. 

urethra,  894                          ^^M 

^^^^^H               intra-cnmiAl  nbcoees,  S19 

Spasmodic  stricture.     Set  Spasm,     ^^H 

^^^^^T                lithotomy  Btaf,  885 

S|^er  1^  1 '  ■ "  ■     "1  rn  1 ,  r.  76,  684                ^^M 

^^V               Smith.  R,  W.,  dislocAtion  of  foot,  205 

^^1 

^^^t                       frsctiirea,  24 P.,  244.  254 

^^^H 

^^^^^K               muUiplc  neun^nmtA,  508 

vaginal,  9 1 4.  91 5,  91 6,  947                1 

^^^^^H                theumatoid  Arthritis,  585,  586 

Spelr,  artery  constrictor,  181                   J 

1 

^               SmiUi,  S,»  fmctore  of  cerviciil  spine,  382 

Spence,  excision  of  elbow,  601        ^^1 

1 

^^H                        ligfttion  of  comtnon  tlinc  nrtery,  550 

subclaTian  aneurism*  549           ^^H 

1 

^^H                        Pi  ragors  And  Srroe's  amputiitionB,  122, 

Sperino,  glaucoma,  665                    ^^M 

1 

^H 

Spermatic  cord.     See  Cord.              ^^M 

^^^H               Smith.  T..  bunion,  507 

Spermatocele,  933                             ^1 

^^^1                        coRgenitol  cjst  of  back,  62d 

SpcrmatorrhtKa.  1*41,  942                   cl 

^^^^^^^                  nephrotomj,  825 

Sphacelus,  46.  Ste  Gangrene,  MortiigB 

^^^^^^ 

and  Sloughing.                                ^^H 

^^^^^P              puncture  of  bowel,  367 

Sphincter  ani.  spasm  of,  806            ^^M 

^^^^^^                stftphjloraphjr,  130  et  8eq> 

▼aginw.  ^piism  of,  948 

^^H                        toe-n&il  ulcer.  496 

Spica  bandnge,  81 

^^H               Smith,  Tyler  oTariotomy,  823 

Spillman.  gtatisiies  of  excislona,  211,61 

^^^H                 Smytb,  ligation  of  InDomlnate  artery,  548 

Spina  bifida,  028.  r»2^ 

^^^K                        old  dtsloeations,  275 

false,  G20 

^^H               Snake-bites,  154 

Tentosa,  569 

^^^B                Snar^  for  aural  polypi,  677 

Spinal  abscess,  630,  rr82.  633 

^^H                                laryngenl  growths,  781,  782 

oanal  and  e.  oolumu.     Set  TertebnJ 

^^H^             Snellen's  forceps.  6U9 

eord,  compreasiou  of.  822,  335 

^^^^^^          Snow- blindness,  6C2 

concussion  of,  322 

^^^^^1         Soden,  displacement  of  biceps  tendon,  281 » 

from  indirect  causes,  828 

^^P^ 

inflammation  of,  323 

^^^H                Soft  cancer.     Sn  Encephalold. 

injuries  of,  322 

^^^H                        chrtnere.     See  Chancroid. 

KVMLT,»,.rv..  of.  824  ft  ttq. 

^^^K                Softening  of  bone.     ^Sr^  Ostcomnlncia. 

lacer                    23 

^^^^^^^                 brain  in  bend  injaiies,  308,  812 

progii                 Tganiiationof,! 

^^^^^^K                in  in6animation.  45 

syphilitic  atfeciions  of,  448 

^^^^H                of  spinal  cord,  323 

wounds  of,  323 

^^^^^^V        Solar  plexus,  concussion  of,  365 

membranes,  iofiammatioii  «ad  lam 

^^^^^f        Solly,  convulsions  in  head  injuries,  812 

tion  of,  323 

^^^^"          Soluble  gln?>!»,  84 

Spine,  caries  of.     5f«  Aolero-posttrior  d 

^^^V                Solution  of  catarnct,  654 

vature. 

^^H                Solrent  trentmeni  of  calculus,  831,888 

concussion  of.     Set  Spinal  cord. 

^^H                Sonde  a  dart,  8G4 

curvature  of,  antero*po»ler]or.  f'^« 

^^^1                 Soot  cancer.  927 

abscess  from,  630.  632,  «Sl 

^^M                Sound.  Bellocq's,  688 

anchylosis  in,  G30              < 

^^K^                 for  bladder.  835,  838 

diagnosis  of,  631.  682 

^^^^^^L                                  5^46 

pattaologj  of,  630 

^^^^H 

prognoeia  ^f,  038 

^^^^^^                 uterine,  818 

symptoms  of,  631 

^^^V               Sounding  fur  ciilcutus,  885  et  seq. 

treaUnent  of,  683 

^^^M                              in  women,  888 

latemL  616.     Sit  Ut«t>^ 

^^^H                South,  fracture  of  Bptne,  325 

^^B 

^^^H                        ligation  of  aorta,  560 

in  rickets.  418                     ^H 

^^^H                         phlegm onous  erygipelna,  402 

diseases  of,  028                                 % 

^^^H                Soutbam,  forceps  for  removal  of  tongue,  710 

dislocations  and  fracturef  of,  8fO    I 

^^^1                         solvent  treatment  of  caicuUis.  839 

Vertebra                                        ^ 

^^^B                  Soutliey,  intra-tliomcic  hydutid,  827 

injuries  of,  32- 

^^^B                 Spanish  windlass.  ^6 

cerebral  c-r 

^^H                Spasm  of  bladder.  879 

color  of  bl 

^^H                        of  intestine,  788 

eyraptoms                                    J 

^^H                            muscles  after  amputation,  105 

treatment                               ^H 

^^H                                        in  dislocation,  272 

rrephintn;;  i    _                 ^..  ^^^ 

^^H                                               frncture«  219.  225 

necrosis  of,  634                         ^^| 

^^H                                              spin[il  injuries,  325 

Pott's  disease  of.  Sti  Aiit«ff»*|^^B 

^^H                                           tetanus,  512 

curvature.                           ^^H 
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Spine — 

railway,  328 

spraiDS  of,  829 

trephining  the,  885  et  uq. 
Spiral  bandage,  81 
Splay-foot.     See  Talipes  Taigas. 
Spleen,  abscess  in,  826 

excision  of,  825 

lesions  of,  in  pysBmia,  408 

rapture  of,  866 
Splenotomy.     See  Spleen,  excision  of. 
Splints,  224 

Bond's  255 

bracketed,  262,  610 

Dupuytren's,  267,  296 

for  excision  of  knee,  609,  610 

interdental,  239 

pistol-shaped,  255 

Smith's  anterior,  261,  262,  266 

for  Tesico-Taginal  fistula,  '918 
Splinters.     See  Sequestra. 
Spontaneous  cure  of  aneurism,  588,  584 

dislocation,  269,  275 

gangrene,  387,  888 

hflsmatocele,  984 

hemorrhage,  175 
Spoons  for  cataract,  658,  654 
Sprains,  209 

of  muscles,  206 

Tertebral  column,  880 
Sprain-fracture,  209 
Spurious  cataract,  649 
Squibb,  anfesthesia,  74,  78,  80 
Squint.     See  Strabismus. 
Squire,  vertebrated  catheter,  888,  884 
Staff  for  lithotomy,  860,  851,  852 
in  female,  867 

hollow,  855 

rectangular,  854,  862 

straight,  854 

Syme's,  for  dlTislon  of  strictures,  905 
SUfford,  lancetted  catheter,  906 

spinal  injuries,  324 
Stanley,  orbital  exostoses,  474 

spontaneous  cure  of  aneurism,  588 
Stapes,  anchylosis  of,  to  fenestra  OTalis,  685 
Stapin,  flexion  for  aneurism,  544 
Staphyloma,  641 

ciliary,  641,  648 

of  cornea,  642 

operations  for,  642,  648 
iris,  641,  642 
sclerotic,  641 

varieties  of,  641 
Staphyloraphy,  720 

in  children,  721 

operative  procedures  in,  721,  722 
Starched  bandage,  88 
Startin,  needle  for  vesico-Taginal  fistula, 

917 
Steam,  death  from  inhaling,  299 
Steaming  in  inflammation,  58 
Steatoma.     See  Tumor,  fatty. 
Steel,  flexible  wire  probe,  660 
Steele,  excision  of  scapula,  698 
Steffen,  tubercles  of  choroid,  660 


Stellwag,  keratocele,  640 
Stercoraceous  abscess,  827 

vomiting  in  intestinal  obstruction,  789 
strangulated  hernia,  757 
Sterility  in  male,  943 

from  undescended  testes,  927 
Sterno-cleido-mastoid  muscle,  division  of, 

615 
Sternum,  dislocation  or  diastasis  of,  241,  277 
fracture  of,  241 
trephining  the,  242,  356 
Stertorous  breathing  from  anaesthetics,  76 

in  compression  of  brain,  310 
Stethoscope  in  diagnosis  of  fracture,  2 1 9 
Stevens,  ligation  of  internal  iliac  artery, 

552 
Stewart,  live  fish  in  oesophagus,  854 
Stillicidium  lacrymarum,  078 
Stilling,  obstruction  of  nasal  duct,  678 
Stimulants  in  inflammation,  54,  58 
Stings  of  insects,  154 

Stirrup,  adhesive  plaster,  for  extension,  259 
Stoff'el,  oesophogotomy,  729 
Stokes,  granular  lids,  637 
harelip,  702 

ligation  of  aorta,  191,  550 
removal  of  warts  and  moles,  696 
Bupra-condyloid  amputation  of  thigh, 
126 
Stomach,  foreign  bodies  in,  872 
hernia  of,  749 
opening  the.  See  Gastrostomy,  and  Oas- 

trotomy. 
rupture  of,  366,  867 
wounds  of,  870 
Stomach-tube,  introduction  of,  780 
Stomatitis,  g^angrenous,  889 

syphilitic,  450 
Stone  in  bladder  or  kidney.     See  Calculus. 

fit  of,  831 
St^rer,  ovariotomy,  823 
Strabismometer,  067 
Strabismus,  C66 

operations  for,  667,  668 
paralytic,  668 
Strangulated  hernia,  754.     See  Hernia. 
Strangulation,  139 
of  aneurism,  545 
epithelioma,  493 
hemorrhoids,  809,  812 
internal,  787 

diagnosis  of,  789 
statistics  of,  788,  792 
in  strangulated  hernia,  763 
treatment  of,  791,  792 
of  nsevus,  522 

penis,  139,  928,  924 
prolapsus  of  rectum,  814 
by  ring,  189,  924 
of  staphyloma,  643 
by  tight  bandaging,  225,  226 
Strangury,  878 

ii  fOMrrhoa,  424 


^^^^^^1002                                                                            ^^^^H 

^^^^H                 Strapping — 

Styptic  colloid,  146                           ^H 

^^^^H                         ulcers,  S86.  860 

Styptics  in  hemorrbnge,  179            ^^B 

^^^^H                gtrcatfcildf  operalioBJ  oa  eje  «&(]  erelidg, 

Sub-aatragaloid  arapuliitioa,  121 

^^^H 

Subcl avian  artery.     See  Artery* 

^^^H                Strieker  ongrici  of  pus  eorpuscle,  40 

Subclaticular  dislocation,  2H) 

^^^^1                 fitricture  fever.  8Q9 

Sub-conjuDOtiTal  operation  for  ftrahiaBU 

^^^^^^^B 
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^^^^^^H 

Subcorncoid  dislocation,  280 

^^^^^^V 

Subcrnstaceoua  cicatrisation,  H2 

^^^^^^V                  Mftt  of.  tn  Etrntigulated  hernia,  755 

Subcutancfjua  iojeclion.     See  Uypodenail 

^^^^^^ft                 of  tmobeA» 

wounds,  139 

^^^^^H                    uretbr»,  BOB 

Subglenoid  dislocation,  279              ^M 

^^^^^^^1                       ftge  lit  which  ooeors,  89G 

Sub-gl08sitis,  707                               ^^| 

^^^^^^^1                        OAthcterizAtion  in,  W9 

SaVbyoidenn  Inryngotomy  or  phai^pB 

^^^^^^^m                       etn^Aiflcfttion  of  forma  of,  897^  898 

my,  726,  782                                          1 

^^^^^^H                        Cock's  operation  for,  908,  910 

Subluxation  of  knee,  295                ^^M 

^^^^^H                        eoDgestive,  895,  896 

lower  jaw,  277                           ^^H 

^^^^^H                         COaUACtile, 

Stibmammarii>'  iri»1  iTnmtLfir.n   75LS     ^^^| 

^^^^^H                               tr«Atineiit  of.  902,  903 

Subperiosteal                                          ^H 

^^^^^H                       di«^on«  of.  90O 

SuVretinnl  ell  <                                     ^H 

^^^^^B                        ailAbHion  of,  90],  902 

Sub-spiQ0U9  disioculiuu,  wSl         -^^H 

^^^^^^B                       cxlenial  urethrotoinj  for,  904,  966, 

Suction  operation  for  calar^cl^  ^SI^^B 

^^^^H                            910 

trocar.     See  Tracar                    ^^M 

^^^^^^H                       fidM  paasages  m,  901 

Sugar-loaf  stump,  105                      ^^B 

^^^^^B 

Supet'laryngeal  encysted  lamuf.  i^t^^l 

^^^^^^B                       f^  1                 irizatloti  for,  90G 

Supiniitioo  in  fractures  of  fonNinii«.^^H 

^^^^^K 

Suppositories,  vaginal,  in  gonorriiBPH 

^^^^^^^1                                 lr<;tittni!nt  of,  90(t  et  *tq- 

Suppuration.      See  Abseeas,  loHaanuol 

^^^^^^^B                         internal  urethrotomy  for,  903 

and  Pus.                                           1 

^^^^^1                         irrit4ible,  898,  81^9 

in  aneurismal  sac,  6S3,  637            1 

^^^^^H                                trei^tuient  of,  902,  1)08 

blue,  89                                            J 

^^^^^H                        lADcettcd  catheter  for,  90€ 

in  bone,  557«  558                      ^^M 

^^^^^H 

diffuBcd,  d8S                              ^H 

^^^^^^^^B                         morbid  afnitotny  of,  897 

in  hemorrhoids,  808                 ^^B 

^^^^^^^H                        number  uf,  coeiisiing,  890 

intrn  cranial,  812,  ^19                     ■ 

^^^^^^^1                         pennanent  or  organic^  8t»6 

in  joints.     See  Pyarthroaift.             1 

^^^^^H                     ,p«iDe«hlc. 

retro-peritoneal,  308                        1 

^^^^^^m                                treatment  of,  900  tt  ttq. 

aubperiostcal,  diffuse,  554               1 

^^^^^^H                         pancture  of  bt adder  for,  910 

in  atumpa,  107                  1 

^^^^^^^H^                        rectirreDt.     Set  Contractile, 

Suppurative  feTtr,     See  Prs?»mta*          J 

^^^^^^^ft                        retention  of  urine  from,  898^  899 

stage  of  inflatumar                     ^^M 

^^^^^^^^H                                 treatment  of,  908  et  teq. 

Supra-mammary  in  flam  1                   '  ^H 

^^^^^^^^T                        rupture  for,  i*02 

Supra*pubic  lithotomy,                      ^^ 

^^^^^^B                                  of  bladder  or  urethra  in,  910 

Surgeon,  demeanor  of,  >I                    '  iaufl 

^^^^^^^B                            spnf^modic.  S^e  Urethra,  spasm  of. 

qualifications  ncce&i«.^, i       1 

^^^^^^B                            Same's  operation  for,  904 »  905 

Surgery,  33                             '                      1 

^^^^^^^^b                          ejmptoms  of,  898 

milibiry.     See  Gunshot  woimda-^J 

^^^^^^B                          tapping  urethra  for,  908,  910 

minor,  80                                    ^^M 

^^^^^^B 

orthopedic,  614                         ^^B 

^^^^^^B                         treatment  of,  900  et  seq. 

plastic.     S^e  Plastic                 n^^H 

^^^^^^^^m                         uretliml  fever  following,  899 

Surgical  fever  and  9.  ty^                  ^^^| 

^^^^^^^1                         urethrotomj  for,   externa!,    with 

Suspension  for  fractures.  _r-'-.  ^'m  ^^^ 

^^^^^H 

Suture.  72,  98,  143  et  s^q.                      1 

^^^^^^r                                        without  guide,  906,  910 

in  amputation,  ^J8                       ^^M 

^^^^r                                        internal,  90a 

bone,  285,  286,  591.  009     ^H 

^^^^^^^          Strotoe^-er,  anchylosis,  587 

button.  917,  918                        ^H 

^^^^^H 

in  ciiijiract  operation^  «>52              V 

^^^^^^^                  parencbymatouB  hemorrhage,  409 

continued  or  glover's,  144              M 

^^^^^^ 

G6\y\,  370                                  ^H 

^^^^H                  ^^Tnimous  fT^noritis,  578 

hitrelip,  145                                 ^^M 

^^^H                  Sttuup^t,  aO^ecttons  of,  105,  10/1,  107 

Indin -rubber.  146                      ^^H 

^^^^B                            dressing  of,  103 

interrupted,  144                       ^^^H 

^^^^^^^^                  frncturej9        '228 

^^1 

^^^^^^H                  Fccondfirj  hemorrhage  from,  193 

Lem bereft,  ^70                           ^^H 

^^^^^^^B                                   of.  106 

maierinU  used  for,  72             ^^H 

^                Btye.     See  Hordeolum. 

quilled,  145                              ^H 
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itore — 

for  radical  cure  of  hernia,  751 
io  strabismus,  667 
tongue  and  grooTe,  695 
twisted,  145 

in  wounds  of  chest,  gunshot,  858 
lacerated,  148 
of  Intestine,  370 

neck,  penetrating,  843 
nerves,  206 
scalp,  804 
scrotum,  375 
tendons,  207 
irain,  excision  of  knee,  591,  610 

gelatiniform  degeneration,  578,  575 
irelling  in  ioflammation,  86,  48 

white.     See  Arthritis, 
iritxer,  badly  united  fracture,  282 
fmblepharon,  671,  672 
jrme,  amputation  at  ankle,  122 
aneorisms,  195,  585,  548  et  teq, 
blisters  for  ulcers,  885 
cheiloplasty,  699 
excision  of  elbow,  601 
scapula,  597 
tongue,  710 
hernia  of  testis,  929 
hydrocele,  932 

of  neck,  706 
oesophagotomy,  855 
radical  cure  of  hernia,  751 ,  777 
rhinoplasty,  695 

stricture  of  urethra,  898,  904,  905 
torsion,  180 
ympathetic  ophthalmia  and  s.  neurosis, 
665 
ymphysis  pubis,  diastasis  at,  242 

puncture  of  bladder  through,  887 
ynchisis,  659 

ynchronous  amputation,  103 
yndectomy,  637 
ynechia,  anterior,  641,  642 

posterior,  644,  649 
ynostosis,  587 
ynoTial  cysts,  461 
ynoTitis,  570,  571,  572 

scrofulous  or  strumous.     Ste  Arthritis, 
gelatinous, 
lyphilides,  442 
lyphilis,  436 

alopecia  in,  444,  446 
of  areolar  tissue,  448 

bone  and  periosteum,  449,  568 
bubo  in,  441 

diagnosis  of,  452 
treatment  of,  454 
causes  of,  436 
chancre  in,  438,  439,  440 
diagnosis  of,  451,  452 
treatment  of,  454 
confrontation  in,  451 
congenital,  449 
contagion  in,  437 
course,  or  natural  history  of,  487 
diagnosis  of,  450 
of  ear,  445 


Syphilis— 

of  eye,  445,447,450,645 
gummy  tumors  in,  448 
of  hands  and  feet,  446,  449,  452 
hereditary,  449 
teeth  in,  450 
treatment  of,  457 
history  of,  486 
incubation  of,  488,  442 
inheritance  oif,  436 
inoculation  in,  451 
iodide  of  potassium  for,  456,  457 
of  intestines,  447 
lips,  443,  452 
lymphatic  enlargement  in,  444 
mercury  for,  458  et  teq. 
morbid  anatomy  of,  487 
of  mucous  membranes,  443,  446 
mucous  patches  in,  448 

origin  of,  from  chancres,  440 
treatment  of,  456 
of  muscular  and  fibrous  tissues,  44S 
nerrous  system,  445,  448 
diagnosis  of,  452 
nodes  in,  449 
onychia  in,  446,  496 
osteoco(>ic  pain  in,  449 
panaris  in,  449 
primary,  438  • 

diagnosis  of,  451 
treatment  of,  453,  454 
prognosis  of,  452,  453 
rhagades  in,  444 
secondary,  442 

diagnosis  of,  452 
treatment  of,  455 
of  skin,  442,  446,  450 
solid  Tiscera,  447 

diagnosis  of,  452 
sUges  of,  438 
tertiary,  445 

diagnosis  of,  452 
treatment  of,  457 
of  testis,  447,  938 
throat,  443,  447 

treatment  of,  456 
tongue,  443,  446,  452  ] 

treatment  of,  453  et  teq. 
Syphilodermata,  442 
Syphilization,  458- 
Syringe,  ear,  340 
lithotomy,  850 
penis,  422,  423 
prostatic,  880 
Syringotome,  805 


r BANDAGES,  82 
Tait,  fungus  of  dura  mater,  626 
sUphylorapby,  721,  722 
suppurating  cervical  glands,  417 
Taliacotius,  rhinoplasty,  693 
Talipes,  621 

calcaneo-valgus,  625 
cnlcanco-vnruM,  625 
calcaneus,  C24 
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Talipes — 

eqaioo-Talgns,  626 

eqaino-Tarus,  623 

equinus,  622 

treatment  of,  without  catting  tendons, 
626 

Talgus,  626 

▼arus,  623 
Tamplin,  club-foot,  622,'  628 
Tanjore  pill,  154 
Tapping.     See  Paracentesis. 

hydrocele,  931 

ovarian  cysts,  820 
Taranget,  oesophagotomy,  729 
Tarsal  cartilage,  grooving  the,  670 

tamor.     See  Chalazion. 
TarsQS,  amputations  through,  121,  128 

dislocations  of,  296 

excisions  of,  612,  618 

fractures  of,  268 
Tatum,  puncture  of  bowel,  869,  766 
Taxil,  phimosis,  922 
Taxis,  7G0,  761 

adjuvants  to,  761 

for  femoral  hernia,  788 
incarcerated  hernia,  754 
inguinal  hernia,  780 
strangulated  hernia,  760 
Taylor,  A.  8.,  suicidal  wounds  of  neck,  341 
Taylor,  C.  F.,  apparatus  for  hip  disease, 

582 
Taylor,  I.  E.,  recto-vaginal  fistula,  802 
Taylor,  M.  W.,  knotting  of  bowel,  789 
Taylor,  R.  W.,  syphilitic  dactylitis,  449 
Teale,  amputation,  102,  104,  128 

cbeiloplastic  operations,  801,  699 

enucleation  of  nsBvus,  522 

loose  cartilages  in  joints,  692 

manipulation  for  aneurism,  544 

median  lithotomy,  861 

suction  operaUon  for  cataract,  666 

symblepharon,  671 
Teeth  in  hereditary  syphilis,  450 
Teevan,  fracture  of  skull,  814 

lithotomy,  855 
Telescopic  speculum,  947 
Temperament,  influence  of,  on  result  of  ope- 
rations, 64 

scrofulous,  416 
Temperature  in  inflammation,  48 

inflammatory  fever,  50 

pyssmia,  410 

spinal  injuries,  827 

tetanus,  512 
Temporal  artery.     See  Artery. 
Tenaculum,  97 
Tendinous  tumor,  469 
Tendo  Achillis,  division  of,  622 

rupture  of,  207 
Tendons,  contraction  of.     See  Orthoprodic 
surgery, 
after  amputation,  106 

diseases  of,  501 

division  of.     See  Tenotomy. 

injuries  of,  207 

repair  in,  207,  622 


Tenosynovitis,  602 

Tenotome,  615 

Tenotomy  for  club-foot,  622  ei  uq. 

club-hand,  619 

contracted  arm  and  fingers,  619 
hip,  620 
knee,  621 
toes,  625 

dislocation  of  astragalus,  296 
congenital,  276 
old.  275 

hip  disease,  582 

knock-knee,  620 

lateral  curvature  of  spine,  618 

repair  after,  207,  622 

for  strabismus.  667 
wry-neck,  615 
Tertiary  syphilis,  446 
Testis,  abscess  of,  929 

absence  of,  927 

cancer  of,  939 

disappearance  of,  928 

excision  of,  940.     See  Castration. 

hernia  of,  929 

hydatid,  938 

inflammation  of,  928.     See  Orchitis. 

inversion  of,  928 

lesions  of,  in  pyoemia,  408 

malformations  and  malpositions  of,  S 

neuralgia  of,  929 

position  of,  in  hydrocele,  981,  938 
inguinal  hernia,  774 

puncture  of,  426,  928 

sarcocele  of.     See  Sarcocele. 

strapping  the,  426,  928 

swelled.     See  Epididymitis. 

syphilitic  affections  of,  447 

tumors  of,  937  ei  eeq. 

undescended,  927 

wounds  of,  376 
shock  in,  134 
Tetanus,  511 

amputation  for,  93 

diagnosis  of,  514 

duration  of,  511 

after  operation  for  piles,  818 

pathology  of,  512 

post-mortem  changes  in,  513 

prognosis  of,  514 

in  spinal  injuries,  328 

statistics  of,  511 

symptoms  of,  51 2 

treatment  of,  514,  515 

varieties  of,  511 
Textor,  anchylosis  of  hip,  690 

excision  of  knee,  607,  608 
Thebaud,  rapid  dilatation  of  stricture,  9 
Thecse,  inflammation  of.    See  Tenosynovit 
Thermal  hammer,  85 
Thilenius,  club-foot,  622 
Thigh,  amputations  of,  126 
Thigh-bone.     See  Femur. 
Third  intention,  union  by,  142 
Thomas,   ligation  of  internal  iliao  artei 

562 
Thomas,  T.  G.,  ovarian  tumors,  817 
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Thomaa,  T.  G  — 

urinary  vaginal  fistalso,  915,  919 

▼aginal  speculum,  947 
Thompson,  bladder,  affeotions  of,  874,  877, 
878 

lithotomy  and  lithotritj,  888,  886,  889 
et  ieq. 

prostate,  affections  of,  881,  888,  887 

recto-vesical  fistula,  802 

stricture  of  urethra,  889,  891,  895  et 
9eq. 
Thomson,  C,  siphon  trocar,  820 
Thomson,  W.,  ametropia,  668 

counter-irritation  by  bromine    vapor, 
430 

hospital  gangrene,  890,  892 
Thomson,    W.  (of   Edinburgh),   historical 

notices  of  pyaemia,  404 
Thoracic  viscera,  ruptures  of,  855 
Thorax.     See  Chest 
Thrill  in  aneurism,  581 
Throat,  diseases  of,  707 

syphilitic,  448,  447,  456,  459 

injuries  of.     See  Air-passages,  Larynx, 
Neck,  and  Trachea. 
Thrombosis,  172 

arterial,  178,  408 

connection  of,  with  pyaemia,  406 
Thrombus,  188,  139 
Thudichum*B  douche  for  oxsBua,  689 

foreign  bodies  in  nose   and  ear, 
840,  841 
Thumb,  amputation  of,  114 

dislocations  of,  286  . 

excision  and  fracture  of.     See  Fingers. 
Thyroid  artery.     See  Artery. 

foramen,  dislocation  into,  290 

gland.     See  Gland. 
Thyroideal  laryngotomy,  782 
Thyrotomy,  860 
^bia,  dislocations  of,  295 

epiphyseal  separations  of,  265 

excision  of,  167,  611 

fractures  of,  264,  267 

section  of,  in  amputation,  124 
Tibial  artery.     See  Artery. 
Tic  douloureux,  609 
Tinea  tnrsi,  668 
Tinnitus  aurium,  679,  686 
Tirefond,  168 
Tobacco  enemata,  761,  791 
Toe-nail,  avulsion  of,  497 

hypertrophy  of,  497 

ingrowing,  497 

ulcer,  496 
Toes,  amputation  of,  119,  120 

contraction  of,  625 

dislocations  of,  296 

excision  of,  618 

fractures  of,  2G8 
Tongue,  abscess  of,  707 

aneurism  by  anastomosis  of,  619 

atrophy  of,  708 

cancer  of,  709 

chancre  of,  452 

corns  on,  496 


Tongue — 

cysts  of,  708 

diseases  of,  707 

syphilitic,  448,  446,  452 

epithelioma  of,  709 

erectile  tumors  of,  709 

excision  of,  710 

fatty  tumors  of,  709 

foreign  bodies  in,  841 

glandular  tumor  of,  709 

hypertrophy  or  prolapsus  of,  707 

malignant  tumor  of,  709 

treatment  of,  710,  711 

nsBvus  of,  528 

operations  on,  709,  710,  711 

removal  of,  709,  710 

tumors  of,  709 

ulcers  of,  708 

wounds  of,  841 
Tongue  and  groove  suture,  695 
Tongue-tie,  708 
Tonics  in  inflammation,  62 
Tonsillitis,  724 

Tonsillotome  or  tonsil  guillotine,  724 
Tonsils,  diseases  of,  724 
malignant,  726 
syphilitic,  448,  447 

excision  of,  724,  725 

foreign  bodies  in,  868 

hypertrophy  of,  724 
Tooth  wounds.     See  Wounds. 
Torsion,  180 

compared  with  acupressure  and  liga- 
tion, 189 
Torticollis.     See  Wry-neck. 
Tour  de  maitre,  891 
Tourniquet,  91,  98  et  eeq. 

abdominal,  130 

for  dislocations,  278,  292 

provisional,  164 
Toynbee,  affections  of  ear,  676  et  seq. 
Trachea,  diseases  of,  731 
syphilitic,  447 

rupture  of,  844 
Tracheal  canula  or  tube,  861,  852 
Tracheotomy,  850 

compared  with  laryngotomy,  852,  858 

in  excision  of  upper  jaw,  717 

for  foreign  bodies  in  air-passages,  347 
glossitis,  707 

hemorrhage  in,  861 

for  injuries  of  larynx  and  trachea,  844 
malignant  nasal  tumor,  692 

stricture  of  oesophagus,  728 
oedema  of  glottis,!  845 
stricture  of  larynx  or  trachea,  848 
Trachoma,  C86 

Traction  operation  for  cataract,  668 
Transfusion  of  blood,  89,  178 
Transplantation  of  cuticle,  886 
Transportation  of  patients  with  fracture, 

228 
Transverse  frocture,  216 

obliteration  of  vagina,  018,  919 
Traumatic  aneurism,  t.  arthritis,  etc.     See 
Aneurism,  Arthritis,  etc. 
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Traumntic — 

fever.     See  Fever,  iDflammatory. 
typhus.     See  Oaogrene,  hospital. 
Trayers,  lateral  ligatare,  170 

prostration  with  excitement,  185 
sanguineous  cyst  of  olaTiole,  568 
Tr^lat,  stricture  of  oesophagus,  728 
tuberculous  ulcer  of  tongue,  708 
urethrotome,  904 
Trephine,  820,  821 
Trephining  for  abscess  of  bone,  559 
in  epilepsy,  819 

injuries  of  head,  817 
for  depressed  bone,  318 
extravasation,  817 
intra-cranial  suppuration,  819 
objects  of,  817 
operation  of,  319,  820 
results  of,  820,  821 
spine,  835 

statistics  of,  336 
mastoid  process,  685 
for  osteo-myelitis,  558 
sternum,  242,  856 
Trichiasis,  669 
Trismus,  511 
Trocar  for  hydrocele,  981 
ovariotomy,  822,  828 
siphon.  820 
suction,  379 

for  tapping  chest,  862 
Trochanter,  amputation  through,  127 

caries  of,  581 
Tromatopnea,  857,  861,  864 
Trousseau,  perinephritic  abscess,  826 
Truss  for  hernia,  749,  750 
femoral,  783 
inguinal,  777 
irredacible,  752 
umbilical,  770 
prolapsus  of  rectum,  814 
varicocele,  986 
Tube,  Eustachian.     See  Eustachian, 
perineal,  850,  855,  858,  905 
rectal,  790 

stomach,  introduction  of,  730 
tracheal,  351,  352 
Tubercle  or  tuberculosis,  414 
of  bladder,  875 
bone,  567 
choroid,  659 
mucous.     See  Syphilis,  mucous  patch, 
painful  subcutaneous,  477,  508 

of  breast,  789 
of  prostate,  8^ 
syphilitic,  446 

lingual,  447 
of  testis,  987,  938 
tongue,  708 
urethra,  912 
Tubercular  syphilitic  sarcocele,  448 
Tuberculous  cases,  operations  in,  415 
sarcocele,  937,  988 
ulcer  of  tongue,  708 
Tubular  aneurism,  526 
Tufnell,  compression  for  aneurism,  540 


Tumors,  458 
adenoid,  474 
amputation  for,  98 
benign,  459 
bony,  478 
cartilaginous,  470 
causes  of,  459 
classification  of,  460 
chondroid,  469 
cystic.     See  Cysts, 
desmoid,  469 
erectile,  475,  519 
excision  of,  493 
fatty,  465 

fibro-calcareous,  4  GO 
fibro-cartilaginous,  470 
fibro-cellular,  467 
fibro-cystic,  469 
fibro-muscnlar,  469 
fibro-nucleated,  476 
fibro-plastic,  473 
fibrous  or  fibroid,  469 

malignant,  470,  487 

recurrent,  475 
floating,  478 
glandular,  474 

heterologous  or  heteromorphous,  45 
homologous  or  homomorphoos,  458 
innocent,  459 
lymphoid,  475 
malignant,  459,  478.     See  Cancer,  i 

Epithelioma, 
mixed,  470,  471 
mucous,  468 
muscular,  469 
myeloid,  472 
neuralgic,  477 
non-malignant,  459 
osseous,  478 

painful  subcutaneous,  477,  508 
papillary,  475 
phantom,  478 
primHry,  459 
pulsating,  478 
recurrent,  475 
sebaceous.     See  Cysts, 
secondary,  459 
semi-malignant,  459* 
tendinous,  469 
vascular,  475,  519 

lymphatic,  475 
villous.     See  Papillary. 
Tumors  of  antrum,  713«  714 
auditory  meatus,  678 
auricle,  676 
bladder,  875 
bone,  568 

breast,  737.     See  Breast, 
bursse,  506 
cheeks,  696 
choroid,  660 
cicatrices,  497,  498 
eyelids,  672 
gums,  712 
intestine,  788,  789 
jaw,  luwer,  718 
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Tumora  of  jaw — 

upper,  714 

labia  majora,  946 

larynx,  781 

saperlaryngeal  encysted,  706 

lips,  697 

malar  bone,  714 

month,  708 

muscle,  502 

neck,  706 

nertes.     Su  Neuroma. 

nostrils,  692 

orbit,  674 

OTary,  817.     See  Oyarian  tumors. 

parotid  region,  705 

penis,  926 

pharynx,  726 

prosUte,  857,  881 

rectum,  801 

retina,  661 

scalp,  626 

scrotum,  924,  925 

skin,  495,  497,  499 

skull,  626 

spermatic  cord,  989 

testis.     See  Sarcocele,  and  Testis. 

thyroid  gland,  703 

tongue,  708,  709 

urethra,  911,  912 

uterus,  948.     See  Uterus. 

Tagina,  948 
Tunica  albuginea,  puncture  of;  426,  928 

Taginalis,  excision  of,  933 
hoematocele  of,  934 
hydrocele  of.     See  Hydrocele. 
Tuning-fork  in  aural  surgery,  682,  688 
Tunnelling  the  prostate,  885 
Tomer,  lymphoid  tumors,  475 
Turpentine,  oil  of,  in  hospital  gangrene,  392 

syphilitic  iritis,  456,  457 
Twisted  suture,  145 
Twisting  of  TertebrsB  in  lateral  cunrature 

of  spine,  616,  617 
Tympanum,  diseases  of  cavity  of,  682 

inflamed  mucous  membrane  of,  683 

inflation  of,  680 

medullary  cancer  of,  686 

membrane  of.    See  Membraoa  tympani. 
syphilitic  inflammation  of,  445 

membranous  bands  in,  084 

mucus  in,  684 

paralysis  of  muscles  of,  686 

rigidity  of  mucous  lining  of,  685 
Typhus,  surgical.     See  Pyaemia. 

traumatic.     See  Gangrene,  hospital. 
Tjre,  excision  of  elbow,  000 
Tyrrell,  iris  hook,  648 

ophthalmic  gonorrhoea,  428 

osteomalacia,  566 


TTLCERATION,  40,  46 
U     arrest  of,  47,  48 

of  bone.     See  Caries, 
cartilage,  575 

phagedssnic,  in  chancre,  439,  454 


Ulceration,  phagedenic — 

in  chancroid,  481,  485 

serpiginous,  in  chancroid,  432, 435 
Ulcers,  888 

amputation  for,  387 

of  anus,  painful,  806 

atheromatous,  524 

cancerous,  480 

of  cheeks,  696 

cicatrization  of,  48 

classification  of,  384 

of  cornea,  640 

duodenum,  in  bums,  298 

eczematous,  885,  886 

epitheliomatous,  491 

of  foot,  perforating.     Se*  Bunion. 

grranulation  of,  47 

of  gums,  711 

hemorrhagic,  886 

indolent  or  callous,  885 

transplantation  of  cuticle  for,  386 

inflamed  or  phlegmonous,  884 

irritable,  885 

of  lips,  697 

lupous,  499 

mechanical,  of  stumps,  105 

of  mucous  membranes,  887 

neuralgic,  885 

of  nose,  693 
penis,  924 
rectum,  807 

repair  of,  47,  48 

rodent,  498 

of  Tulva,  946 

scrofulous,  415,  416,  417 

simple  or  healthy,  884 

▼enereal.     See  Chancroid. 

sloughing,  384 

syphilitic,  438,  446,  448,  457 

toe-nail,  496 

of  tongue,  708 

treatment  of,  after  cicatrization,  387 

of  vagina,  painful,  947 

varicose,  387 

venereal.    5^«  Chancroid,  and  Syphilis. 

warty,  of  cicatrices,  497,  498 

weak  or  cedematous,  385 
I  Ulna,  dislocations  of,  284,  285 

excision  of,  167,  601 

fractures  of,  253,  256 
Ulnar  artery.     See  Artery. 
Ulrich,  urinary  vaginal  fistulas,  915,  917 
Umbilical  hernia,  769,  770 
Union  by  adhesion,  141 

by  first  intention,  141 

of  fractures,  221,  222 
delayed,  233 

by  granulation,  142 

immediate,  141 

of  nerves,  206 

by  second  intention,  142 

of  tendons,  207 

by  third  intention,  142 
Upper  jaw.     See  Jaw,  upper. 
Uranoplasty,  722 

periosteal,  723 
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Urates  in  calculi.  820 
Ureter,  dilatation  of,  831,  899 
impaction  of  calculus  in,  881 
occlusion   of,  in  operation  for  ▼esico- 

Taginal  fistula,  918 
rupture  of,  3G6 
Urethra,  abscess  of,  425 
bougies  for,  889 
calculus  in,  844,  865 
cancer  of,  912 
catheters  for,  888 

changes  in,  in  enlarged  prostate,  881 
deficiency  in  floor  of.     See  Hypospa- 
dias, 
in  roof  of.     See  Epispadias, 
diseases  of,  888 
endoscope  for,  892 
exploration  of,  888 
false  passages  in,  901 
female,  dilatation  of,  866 
fistulsB  of.     See  Fistula, 
foreign  bodies  in,  875 
hemorrhage  from,  876 

in  catheterization,  901 
gonorrhoea,  425 
inflammation  of,  894.     See  also  Gonor- 
rhoea, 
laceration  of,  875,  901 
malformations  of,  898 
obliteration  of,  898 
occlusion  of,  898 
prolapsus  of,  894 
rupture  of,  375,  901 
sounds  for,  889 
spasm  of,  894,  895 
stricture  of,  896.     See  Stricture, 
complicating  lithotrity,  847 
congestive,  895 
tapping  the,  908 
tubercle  of,  912 
tumors  of,  911,  912 
wounds  of,  875 
Urethral  calculus,  865 
feter,  899 

analogy  of,  to  pyaemia  and  gonor- 

rhoeal  rheumatism,  411,  429 
complicating  lithotrity,  848 
fistula,  912 
lithotomy,  867 
Urethritis,  804.     See  also  Qonorrhcea. 
Urethroplasty,  918,  914 
Urethro-rcctal  fistula,  801,  914 
Urethrotomes,  904 

Urethrotomy,  external,  with  guide,  904, 905 
without  guide,  906,  907 

for  retentiou  of  urine,  910 
internal,  903 
Urethro-vaginal  fistula,  914 
Uric  acid  calculus,  828 
Urinary  calculus.     See  Calculus, 
deposits,  828 
diatheses,  828 
fistula.     See  Fistula, 
organs,  condition  of,  influencing  result 
of  operations,  64 
effect  of  e«kV<&\xlua  on^  884,  888 


Urinary  organs,  effect  of — 

enlarged  prostate  on,  882 
stricture  of  urethra  on,  899 
Urine,  albuminous,  in  calculaa,  848 
bloody.     See  Hsematoria. 
changes  in,  after  spioal  injuries,  826 
extrayasation  of,  868,  375,  910 
flow  of,  stopped  by  calculns,  834 
incontinence  of,  in  adults,  879 
in  children,  878 
after  lithotomy,  857 
fh>m  enlarged  prostate,  882 
in  spinal  injuries,  826 
infiltration  of,  after  lithotomy,  858 
retention  of,  877 

Arom  abscess  of  prostate,  880 
in  cystitis,  873 

gonorrhoea,  424 
hysterical,  878 
after  lithotrity,  845 
with  OTerflow,  877,  878 
f^om  paralysis  of  bladder,  877 
prostatic  enlargement,  882 
catheterixation  for,  885 
puncture  of  bladder  for, 
through  prostate,  885 
above  pnbes,  887 
through  rectum,  886 
symphysis,  887 
prostatitis,  879 
spasm  of  urethra,  896 
in  spinal  iiguriea,  826 
from  stricture   of    urethra,  898, 
908  et  teq, 
oongestive,  896 
secretion  of,  in  intestinal  obstmctioD, 

789 
suppression  of,  fh>m  renal  calculus,  831 
in  spinal  injuries,  826 
Urostealith  in  calculi,  880 
Uterine  fibroids,  948 

probe  or  sound,  818 
Uterus,  absence  of,  945 

amputation  of  neck  of,  960,  951 
cancer  of,  951 
epithelioma  of,  951 
excision  of,  950 

with  both  OTaries,  824 
iiguries  of,  876 
polypi  of,  949,  950 
prolapsus  of,  948 
tumors  of,  948 

diagnosis  Arom  ovarian  tumors,  818 
fibro-cellular.     See  Pc^ypi. 
fibrous  or  fibro-musoolar,  948, 949, 

950 
malignant,  951 

myeloid  and  recurrent  fibroid,  950 
Uvula,  elongation  of,  728 
scissors  for,  728,  724 
Uyterrhoeven,  large  calculus,  832 


VACCINATION,  87 
transmission  of  syphilis  by,  487 
Vagina,  absence  of,  944 
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diseases  of,  947 

fistolie  of.     See  Fistulso. 

foreign  bodies  in,  876 

gonorrhoea  of,  427 

hemorrhage  from  wounds  of,  876 

imperforate,  944 

injuries  of,  876 

obliteration  of,  945 

transverse,  918,  919 

painful  ulcer  or  fissure  of,  947 

polypi  of,  947 

prolapsus  of,  948 

spasm  of,  948 

tapping  abdomen  through,  820 

tumors  of,  948 
Vaginal  hernia,  786 

lithotomy,  867 

speculum,  015,  916,  947 
Vaginismus,  948 
Vagino-rectal  fistula,  802 
Valentin,  hssmothorax,  860 
Valsalva,  aneurism,  584 
Valvular  stricture  of  urethra,  897 
Van  Bnren,  dermoid  cyst  of  testis,  988 

forcible  dilatation  of  sphincter  ani,  807 

stricture  of  urethra,  908,  905,  907 
Van  Wattman,  anchylosis  of  elbow,  590 
Vanzetti,  digital  compression  for  aneurism, 

542 
Varicocele,  985 

diagnosis  of,  from  hernia,  776 

operations  for,  936 
Varicose  aneurism,  197 

lymphatics,  501 

ulcer,  887 

veins,  517 

operations  for,  518,  519 
of  spermatic  cord.  See  Varicocele, 
treatment  of,  518 
Varix.     See  Varicose  veins. 

aneorismal,  190 

non-traumatic,  545 
in  stumps,  106 

arterial,  519 
Varus  shoe,  624 
Vas  deferens,  rupture  of,  876 
Vascular  tumors,  47o,  ;j19 

lymphatic,  475 
Vegetations.     See  Warts. 

adenoid,  G89 
Vein  or  veins,  air  in,  171 

condition  of,  in  pyaemia,  408 

diseases  of,  515 

hemorrhage  from,  170 

inflammation  of,  515.     See  Phlebitis. 

injuries  of,  109 

remote  consequences  of,  172 

internal  jugular,  wounds  of,  170 

ligation  of,  170 

pressure  of  aneurism  on,  531,  588 

repair  in  wounds  of,  170 

rupture  of,  109 

in  Inducing  dislnc-itions,  274 

saphena,    dilated,    diagnosis    of   from 
femoral  hernia,  783 
64 


Veins — 

spermatic,  valves  in,  985 

superficial,  enlarged  in  cancer  of  breast. 

740 
varicose,  517 
wounds  of,  170 

communicating  with  arteries,  196 
Vein-stones,  172,  809 
Velpeau,  dextrine  bandage,  84 
excision  of  tonsil,  725 
fractures,  219,  288,  245  et  teq. 
gonorrhoeal  epididymitis,  426 
irreducible  hernia,  752 
spina  bifida,  628 
spinal  injuries,  325 
torsion,  180 
Vena  cava,  wounds  of,  864 
Venereal    diseases,   420.      See  Chancroid, 
Gonorrhoea,  and  Syphilis, 
warts.     See  Warts. 
Venesection,  89.     See  Bloodletting. 

in  shock,  185 
Venous  aneurism,  170 

nsBvi,  521 
Ventilation,  influence  of,  on  result  of  ope- 
rations, 65 
Ventral  hernia.     See  Hernia. 
Veratrum  viride  in  aneurism,  584 

inflammatiou,  61 
Vermale,  amputation  of  thigh,  127 
Vemet,  compression  in  aneurism,  540 
Verneuil,  pyaemia,  408,  407 
Verrucae.     See  Warts. 
Vertebrae,   caries  of.     See  Spine,  antero- 
posterior curvature  of. 
necrosis  of,  634 

rotation  of,   in  lateral    curvature  of 
spine,  616 
Vertebral  canal,  hemorrhage  into,  882 
column,  dislocations  of,  830,  881 
treatment  of,  334 
fractures  of,  880,  331,  832 
treatment  of,  384 
trephining  for,  885,  836 
injuries  of,  329  et  teq. 
sprains  of,  829 
Vertebrated  catheter,  888,  884 
Vesical  calculus.     See  Calculus, 
catarrh,  874 

irritation  in  gonorrhoea,  424 
Vesicants,  84.     See  also  Blisters. 
Vesication  iu  fracture,  225 
Vesioo- rectal  fistula.  801,  914 
Vesico- uterine  fistula,  914,  918 
Vesico-utero -vaginal  fistula,  914,  918 
Vesico-vaginal  fistula,  914  et  teq. 
Vesicular  granulations,  636 
Vidal  (de  Cassis),  puncture  of  testis,  426, 
928 
varicocele,  936 
Vigors,  wound  of  spinal  cord,  824 
Villate,  liqueur  de,  107,  561 
Villous  cancer,  486 
epithelioma,  490 
tumors,  475 

of  bladder,  875 


^^^^^^  1010                                       ^^^^^^^^^H 

^^^^H                 Virchow,  amywHoe  Dcarnmatfi,  5(V8 

Warren,  J,  C,  badly  united  fraetoiM,  fl! 

^^^^ft^^                Arteries,  stractural   changes  in,  624, 

epithelioma  of  scmtam,  1>26 

^^^^h                   424 

extirpation  of  tonsil,  725 

^^^^^^^B               pftUtology  of  iDflatnraatioti,  36  tt  ttq. 

first  operation  with  ether,  71 

^^^^^m              pjicmia.  403,  406,  407 

elapbjlomphy,  721 

^^^^^^B               tutM^rctc. 

Warren,  J.  Collins,  keloid,  497 

^^^^^^                              *   '\  464,  475,  476 

Warren,  J.  M.,  amputadao  at  hip,  12i 

^^^F 

aocbylosis  of  hip,  69U 

^^^^^^^         VUcci.,,  ;;a},  diseases  of,  816  it  teq. 

knee,  591 

^^^^^^^B                              of.  li^'ift  f(  9tq* 

compression  of  nerrt  by  callui. 

^^^^^^V                 pel  vie,  injuries  of,  378 

206 

^                       tbomctc,  injaries  of,  Zbb  it  $tq. 

rhinoplasty,  694                          ^H 

^^^H^               Vtsoerji;  sjphtiii^,  447 

fitapbylornphy.  72t                    ^^H 

^^^^^^^          Vtsioti.  field  of,  in  nm&uroBis,  601 

urnaoplasty,  722                          ^^H 

^^^^^^H          Vitreous  bumor,  diseases  of,  658.  («59 

Warwick,  endoscope,  892                  ^^M 

^^^^^F              Voice,  impftirmeut  cf,  in  tbroAt  vroauds,  343 

Warts,  495                                           ^H 

^^^^V                Voillemitrr,  cautery  in  arthritis,  577 

of  cheeks,  595                           ^H 

^^^^^^^                 fracture  of  radius,  254 

larynx^  781                           ^H 

^^^^^^H                stricture  of  urethra,  U02 

penis,  925                                ^^1 

^^^^^H        Volrufus,           778,  779 

venereal,  43  K  4S4.  496            ^H 

^               Vomiting  of  blood,  m  fractured  skalt,  S14 

of  vulva,  94^ 

^^^^^                ill  injuries  of  bead,  307,  308,  332 

Warty   tumors   and    ttlccrs    of   ci«itn« 

^^^^^^^1 

497.  498 

^^^^^^^P                   intestinal  ob«truottofi,  789 

Water-dressing  in  gunshot  wonmh,  \ti 

^^^^^^                                134 

warm,  in  inflammation.  57 

^^^^V                           strangulated  hernia,  757 

Waterman,  dislocation  of  ulna.  2^ 

^^^^H                 Yon  Grsefe,  diseases  of.  and  operations  on 

Watson,  E.,  tetanus,  514 

^^^H                     the  eye.  641,  e4S,  r>53  ei  erq. 

Watson,  J.,  vesopbagotoniy,  729 

^^^^H               Von  Luscbka,  nature  of  Pacobiooian  bodies, 

Watson,  P.  H.,  arapnt^tiun  of  peni*.  W^ 

^^H 

excision  of  knee,  G09 

^^^^H               Toss,   aeparation  of    lower    epiphjAia    of 

ligation  of  aorta,  550 

common  iliac  artery,  551  ^^M 

^^^H              VuIta,  adhesion  ot  t>48 

trephiaing,  319,  320                  ^H 

^^^^^^^^a                diseoBes  of,  946 

urinary  vaginal  fistutic,  917      ^^B 

^^^^^^^^B               imperfumte. 

Watson,  T.,  convulsions  in  bead  ieioiil 

^^^^^^^K              iDflammation  of,  946 

312                                                     Tj 

^^^^^^^H                      gonorrbfleal. 

Wax  in  ear,  676                                 ^^H 

^^^^^^H              liyanes 

Weak  ankles,  025                               ^H 

^^^^^^^1              ulcer 

sight,  064                                      ^H 

^^^^^^^H                                        Set    Chskn^told^    and 

ulcer,  3S5                                  ^M 

^^^^^^^m 

Weber,  applications  to  tympanum,  ^^^H 

^^^^^H              warU 

corelybis,  019                               ^^M 

fatty  tumors^  466                         ^^M 

Wecker,  detached  retina,  660            ^^M 

^^^H               1ITACR3MUTH,  liemorrbagiG    diathosis, 

Weight  for  bubo,  454                         ^ 

exteniion  in  anchylosis,  588 

^^^H                Wade,  exfutintion  of  vertebra.  084 

arthritis,  577 

^^^^H                WagsLaffe,  temperature  in  shock,  1S4 

fractured  femur.  S59,  201 

^^^^H                 Wainman,  cxeision  uf  elbow,  GIH) 

hip  disease,  582 

^^^^1                 W&kley,  stricture  of  nosophagQs,  728 

for  hemorrhage,  179 

^^^H                                  urethra,  ^2 

Welch,  splints  for  fractureil  hofoentSv  3 

^^^^H                 Wnldan,  oatamct,  i;5S 

252 

^^^^H                 Wtitdenburg,  tubercle  nnd  scrofula,  414,416 

Wells,  H,,  nitrons  oxide.  74 

^^^^H                 Wales,  clasp  for  fractured  jaw,  239 

Wells,  Soelberg,  affections  of  cjrt,  SK^,  i 

^^^^H                        endoscope,  8U2 

et  aeq. 

^^^H                Walker,  iarvnF^e.il  growths.  731 

Wells,  Spencer,  ovariotomy,  819  iT  Mf. 

^^^^H                Wnlker  (of  Virginia),  abseess  of  bone,  55d 

radical  cure  of  hernia^  751 

^^^^H                Waller,  auieMhesia  by  compreaaifig  vagi,  74 

urinary  vaginal  fi.^tiilfp,  91  r^  t*  mj. 

^^^^H                       migration  of  white  blood  corpuscles,  40 

Wens.     .S>e  Tumors,  fibril 

^^^^H                 Wnndering  cells,  37 

Werlheira,  duodenal  ulco                   i98 

^^^^^H                WfirJ  corriAge, 

Wlieelhouse,  external  nfvturoii»raj,  yU« 

^^^^H                Wardrop,  aneurism,  540,  547 

White,  A,,  excision  of  hip,  60^ 

^^^^^^^         Warm  bath  in  retention  of  urine,  424,  865, 

White  C,  disb"';if"*n   at    ^kn.m.i.^f    2^^^ 

^^^^H 

excision  f*\                                   ^^1 

^^^^^^^1                         stranguliited  hernia,  761 

nn united  t'l  ■                                ^H 

^              Warmth  in  indamuiatiou,  bj 

White,  ligation  of  intei  uai  ^iiae  artcf^TS 
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White  corpuscles  in  inflanamation,  86 
in  pjflomia,  408 
gangrene,  396 
swelling.     See  Arthritis. 
Whitehead,  gag  for  stapbyloraphjr,  721 

periosteal  oranoplasty,  728 
Whitlow.     See  Panaris,  and  Paronychia. 
Wickham,  innominate  aneurism,  546 
Wilde,  aural  polypus,  677 

symblepharon,  671 
Wilks,  arterial  pysemia,  406,  408 
Williams,  C,  median  lithotomy,  862 
Williams,  H.  W.,  cataract,  652 
Williamson,   excision  of  elbow  and  ulna, 

601 
Willett,  lateral  currature  of  spine,  617 

oesopbagotomy,  729 
Willis,  lithectasy  in  male,  866 
Wilson,  local  ansBsthesia  by  carbolic  acid,  80 
Wind  of  ball,  158 
Windlass,  rope,  for  dislocations,  278,  291 

Spanish,  96 
Windpipe.     See  Larynx,  and  Trachea. 
Wire  coil  in  aneurism,  545,  546 
for  drainage,  210,  381 
seton  for  hydrocele,  988 
snare  for  laryngeal  growths,  731 
sutore  for  nuiical  cure  of  hernia,  751 
Wiseman,  external  urethrotomy,  906 
Wood,  epispadias,  893 

excision  of  tonsils,  724 

extrorersion  of  bladder,  871 

hemorrhoids,  812 

lithotomy  staff,  855 

radical  cure  of  hernia,  751,  770,  779, 

783 
rhinoplasty,  695 
truss  for  hernia,  749,  770,  777 

undescended  testis,  927 
urethrotome,  904 
Taricocele,  986 
Wood,  J.  R.,  digital  compression  in  aneu- 
rism, 542 
Woodward,  hospital  gangrene,  890 

osteo-myelitis,  556 
Wormald,  Taricocele,  985 
Wounds,  139 
arrow,  158 
arterio-venous,  196 
hayonet,  152 

condition  of;  in  erysipelas,  898 
hospital  gangrene,  390,  391 
pyssmia,  408 
tetanus,  512 
contused.     See  Wounds,  lacerated, 
dissecting,  156 
gunshot,  157 

amputation  and  excision  in,  164 
characters  of,  157 
contusion  of  bone  in,  168 
debridement  In,  1 64 
direction  of  ball  in,  160 
dressing  of,  164 


Wounds,  gunshot — 

entrance  and  exit  wounds  in,  1 59 

hemorrhage  from,  161,  162 

momentum  of  projectile  in,  157 

nature  of,  158 

pain  of,  161 

remote  consequences  of,  168 

remoTal  of  foreign  bodies  from, 

163 
shock  in,  160 
sloughing  in,  159 
symptoms  of,  160 
treatment  of,  162 
hernia  following,  744 
incised,  140 

dressing  of,  143 
gaping  of,  140 
glazing  of,  148 
healing  of,  141,  142 
hemorrhage  from,  140 
pain  of,  140 
treatment  of,  148 
lacerated,  147 

amputation  for,  151 
antiseptic  treatment  of,  149 
gangrene  following,  148 
treatment  of,  148 
open,  189 
of  particular  tissues  and  organs.     Su 

the  parts  themseWes. 
poisoned,  154 
punctured,  152 

treatment  of,  154 
repair  of,  141 
subcutaneous,  189 
tooth,  153 
Wreden,  excision  of  malleus,  679 
Wrist,  amputation  at,  115 

diseases  and  injuries  of.      See  under 

Joints, 
dislocations  of,  285 
excision  of,  I  Co,  G02 
fractures  involving,  254 
Wry-neck,  614,  615 

with  painful  spasm,  616 
Wuuderlich,  temperature  in  tetanus,  512 
Wutzer,  radical  cure  of  hernia,  751,  777 

▼esico-vaginal  fistula,  917 
Wyman,  suction-trocar,  362 


XANTHIO  oxide  or  Xanthine  calculus,  880 
Xerophthalmia,  672 


Y  ligament,  287 
Yellow  spot     See  Macula  lutea. 
Tonatt,  hydrophobia,  156 


ZINC  plate  for  ulcers,  886 
I  Zonular  cataract,  650 
Zygoma,  fracture  of,  237 


THE   END. 
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THE  MEDICAL  NEWS  AND  LIBRARY 

is  a  monthly  neriodical  of  Thirty-two  large  oetiivo  pages,  nxf^"' 
annum.     Its  *'Ngw8  Department"  preBcnta  the  currvni  inform 
Clinical  Lectures  and  Hospital  Gleuninga;  while  the  •' Ljbp\  i 
voted  to  publishing  standard  works  on  the  various  brant bt 
separately^  so  that  they  can  be  removed  and  bound  on  co:t 
subscribers  have  received,  without  ej£peuse»  8uch  work8  ai  '^  , 
*'ToDn  A^ND  BowMAJi^'s  Fhysioloot/'  "Wkst  OS  i'ivjjynf:^/*  ♦•  M 
Ac.  Jitc*     And  in  lb72  will  be  continued  to  c 
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M-  P.  GrRKSAXT  OQ  the  SuRaiCAL  I»iskasbs  of  Cuiudrkk,  tnuisliited  by  R.  J. 
ts»QU»o3i^  M^D.,  to  be  foUowoi]  iu  Jao.  li<l'S  by  unulher  pracUcal  wurk  of  similftr 
icier. 

jjtaled  above,  the  Bnbscription  price  of  the  **  Mkdicaj*  Nkws  Aim  LniRART*'  is 
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TRE  HALF-YEARLY  ABSTRACT  OF  THE  MEDICAL  SCIENCES 

Itciiod  iu  half-yearly  volumes,  which  will  be  delivered  to  suhecribers  about  the  first 
'  ""  '  rmiry,  and  first  of  August.     Knch  volume  contains  about  300  cloH^y  printed 
pages*  muking  about  »ix  hundrud  piv^iis  per  annum. 

»i  Kilo's  Abstract"  has  now  been  ouljlished  In  Kn-lifHl  rf-miTurly  for  more  than 
yeara.  tmd  baa  aequired  the  bigiicsi  repi  \y  md  industry 
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\y  re*pre<>euted  in  its  pages.  It  draws  its  material  not  only  from  uU  the  leadinff 
neau*  British,  and  Contincutal  journals.  Imt  also  from  tte  medical  works  and 
«  issued  during  the  preceding  six  months,  thus  g'iving  a  complete  digest  of 
i\  prouress.  Each  article  is  curefuily  condensed,  so  as  to  present  its  substance 
jetmallfst  possible  compass,  thus  affording  space  for  the  very  large  amount  of  infor* 
lion  laid  before  its  readers.     The  volnmes  or  1671,  for  instance,  have  contained 
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HoiO.  volume  of  fiver  SfKi  tlciuble-cfiilmDctt!  jingf'n ;  ©atiii  otuUi,  $L  60 
U^A  tki«  Wsl  book  of  d«fttitUoa«  wtj  hAre^  nod  uu^bt  iklir*/*  tu  hm>  qp^s  t)^* 


Jb 


Henry  C.  Lisa's  Publtoations — (Manuals). 


6 


XTEILL  (JOHN),  M.D.,    and     OMirH  (FRAxWCIS  O.),  M,D,. 

-*•  *  ^     Prof,  of  the  TnHttutM  of  M^tdictnt  in  the  Univ.  of  Pen  na. 

AN    ANALYTICAL    COMPENDIUM   OF   THE   VARIOUS' 

BRANCHES  OF  MEDICAL  SCIENCE;  for  th«  Uf>«  and  Examinntion  of  StndentB.     A 

new  edition,  revised  and  improved.    In  one  very  large  and  handsomely  printed  royal  12mo. 

volame,  of  about  one  thonsand  pages,  with  374  wood  cuts,  extra  oloth,  $4;  strongly  bound 

in  leather,  with  rained  bands,  $4  75. 
Tbe  Compeud  of  l)r»  >>illiind  8nillh  l»iDcumpara-    olons  facts treaRtiTednp  in  thl»  little  volume.   Aeoin- 
My  the  mottt  vHluable  wurk  of  \U  cliu<i«  ever  pabli>*hpd    plete  portable  library  «o  coodenned  that  the  wtndent 
In  thlH  country    Atteinptb  have  been  niadr  in  variouM    may  make  It  his  constant  pocket  companion. —  Wutt- 
qnarterK  to  isqupeze  Anatomy,  Physiology,  Surg<»ry,    em  Lancet. 

the  Practice  of  Medicine,  Obstetrics,  Materia  Medlca,        i„  x\^^  ^apld  course  of  lectures,  where  work  for  tbe 
and  Chemlrttry  into  a  single  manual;  but  the  opera-    gtudentu  is  heavy,  and  r»^view  necessary  for  an  exa- 


tlon  has  sigaally  failed  in  the  hands  of  all  up  to  the 
ad  rent  of  "  Neill  and  Smith's"  volume,  which  is  quite 
a  miracle  of  success.  The  outlines  of  the  whole  are 
admirably  drawn  and  illustrated,  and  the  authors 


mination,  a  compend  is  not  only  valuable,  but  It  Is 
almoMt  a  eine  qua  non.  The  one  before  n«  i»,  In  most 
ofthedWisions,  the  most  unexoeptinnable  of  all  books 
of  the  kind  that  we  know  of.     Of  course  it  is  useless 


are  eminently  entitled  to  the  grateful  consideration  f^^^  ^g  to  recommend  it  to  all  last  course  students,  bnt 
of  the  student  of  every  class.— ^.  0.  3f«i.  ana  Burg,  jh^r^  is  a  class  to  whom  we  very  sincerely  commend 
lonmal.  this  cheap  book  as  worth  Its  weight  in  KiWer— that 

There  are  bnt  few  students  or  practitioners  of  roe-  class  Is  the  graduates  In  medicine  of  more  than  tea 
dicine  unacqUdtint^Nl  with  the  former  editions  of  this  years'  standing,  who  have  not  studied  medicine 
unasMuraing  though  highly  Instructive  work.  The  j  since.  They  will  perhaps  find  out  from  it  that  the 
whole  science  of  medicine  appears  to  have  b<^n  sifted,  j  science  is  not  exactly  now  what  It  was  when  they 
as  the  gold-bearing  sands  of  El  Dorado,  and  the  pre-  <  left  It  off.— 7^  Stethoecope. 

TTARTSHORNE  (HEyRV),  M.  D., 

Pntft^sor  of  Hiigiene  in  the  University  of  Pennsylvania. 

A   CONSPECTUS   OF   THE    MEDICAL   SCIENCES;  containing 

Ilandbooks  on  Anatomy,  Physiology,  Chemistry,  Materia  Medioa,   Prnotical  Medicina, 

Surgery,  and  Obstetrics.     In  one  large  royal  12mo.  volume  of  1000  olosely  printed  pages, 

^ith  over  300  illustrations  on  wood,  extra  oloth,  $4  50;   leather,  raised  bands,  $5  26. 

{Jitst  Issued.) 

The  ability  of  the  author,  and  his  praotioal  skill  in  condensation,  give  assurance  that  thli 

work  will  prove  valuable  not  only  to  the  student  preparing  for  examination,  but  also  to  the  prao* 

titioner  desirous  of  obtaining  within  a  moderate  compass,  a  view  of  the  existing  condition  of  the 

various  departments  of  science  connected  with  medicine. 

This  work  is  a  remarkably  complete  one  In  its  way, 
and  comes  nearer  to  our  idea  of  what  a  Conspectus 
sh«>«]d  be  than  any  we  have  yet  seen.  Prof  Harts- 
home,  with  a  commundable  forethought,  intrusted 
the  preparation  of  many  of  the  chapters  on  special 
subjects  to  experts,  reserving  only  anatomy,  physio- 
logy, and  practice  of  medicine  to  himself  As  a  result 
we  have  every  department  worked  up  to  the  latest 
dare  and  in  a  refreshingly  concise  and  lucid  manner. 
There  are  an  immense  amount  of  illustrations  scat- 
tered throughout  the  work,  and  although  they  have 
ofien  been  "jeen  before  in  the  various  works  upon  gen- 
eral and  special  subjects,  yet  they  will  be  none  the 


less  valuable  to  tbe  beginner.  Ev«ry  medical  student 
who  desires  a  reliable  refresher  to  his  memory  when 
the  pressure  of  lectures  and  other  college  work  crowde 
to  prevent  him  from  having  an  opportunity  to  drink 
deeper  in  the  larger  works,  will  find  this  one  of  tha 
greatest  utility.  It  Is  thoroughly  trustworthy  from 
beginning  to  end ;  and  as  we  have  before  intimated, 
a  remarkably  truthful  outline  sketch  of  the  present 
state  of  medical  science.  We  eonid  hardly  expect  It 
should  be  otherwisrt,  however,  under  the  charge  of 
such  a  thorough  medical  scholar  as  the  author  has 
already  promd'  himaelf  to  be. — If.  York  Med.  Record, 
March  15,  1869. 


J  V I) LOW  (J.  L.),  M.D. 

^A   MANUAL   OF  EXAMINATIONS   upon   Anatomy,  Physiology, 

Surgery,  Practice  of  Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy,  and 
Therapeutics.  To  which  is  added  a  Medical  Formulary.  Third  edition,  thoroughly  revised 
and  greatly  extended  and  enlarged.  With  870  illustrations.  In  one  handsome  royal 
12mo.  volume  of  8I(t  large  pages,  extra  cloth,  $3  25;  leather.  $3  75. 
The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  especially  suit* 
able  for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 

fTANNER  (THOMAS  HA  WKES),  M.  D.,  ^c. 

•^  A  MANUAL  OF  CLINICAL  MEDICINE  AND  PHYSICAL  DIAG- 

NOSIS.     Third  American  from  the  Second  London.  Edition.     Revised  and  Enlarged  bf 

TiLBUKT  Fox,  M.  D.,  Physician  to  the  Skin  Department  in  University  College  Uo.xpital, 

etc.    In  one  neat  volume  small  12mo.,  of  about  375  pages,  extra  cloth.   $150.    {Just  Issued.) 

***  ^y  reference  to  the  ••  Prospectus  of  Journal"  on  pa;re  3,  it  will  he  seen  that  this  work  if 

offered  ns  a  premium  for  procuring  new  subscribers  to  the  "Amekicvn  Journal  op  tuk  Medical 

SciExrES." 
Takt^D  ai«  a  whole,  It  is  the  most  compact  vade  me- 

cum  for  the  n^e  of  the  advauced  student  and  Janior 

practitioner  with  which  we  are  acqnainted. — Boston 

Meri.  and  Surg.  Journal,  Sept.  2*2,  1870. 
It  contains  so  mnch  that  Is  valuable,  presented  in 

so  attractive  a  form,  that  it  can  hardly  he  spared 

#ven  in  the  presence  of  more  full  and  complete  works. 

The  additiuuH  made  to  the  volume  by  Mr.  Fox  very 

materially  enhance  itH  value,  and  almoHt  make  it  a 

new  wurlc.     Uk  convenient  >»iie  makei  It  a  valuable 

companion  to  the  country  practitioner,  and  If  con- 
stantly carried  by  him.  would  often  render  him  good 

»ervir»»,  ami  rellevf  nmny  a  d«»)xbt  and  perplexity.— 

heawin  worth  Med.  her  aid,  July,  1670. 


The  obj Actions  commonly,  and  justly,  urged  agalu'it 
the  general  run  of  "eompends,"  "conspectuses,"  and 
other  aids  to  indolence,  are  not  applicable  to  this  little 
volame,  which  contains  in  concise  phrase  iust  thone 
prscilcal  detailK  tliat  are  of  most  use  in  daily  diag- 
noei«,  but  which  the  yoanfr  prnetitioner  finds  it  dllfl- 
cult  to  csrry  always  in  his  memory  without  some 
quickly  acccs.*<ible  inennH  of  reference.  Altogether, 
the  book  is  one  which  we  can  heartily  commend  to 
thnxe  who  have  not  opportunity  for  extensive  read- 
ing, or  who,  having  read  much,  still  wlr«h  an  occa- 
jilonal  practical  reminder— ^V.  Y.  Med.  Gaxdtt,  Nov. 
10,  1870. 


IIenrt  C.  Lea's  Publicatioiib — {Anatomy)» 


QRAT  (IIESRY),  F.R.S., 

^^  LfHur^  on  Anatomy  at  8t.  Qtarg^B  Bogpitai,  L»indnn. 

.    ANATOMY,    DESCRIPTm:    AND    SURGICAL.      The  Drawings  bj 

}I.  V.  Carter,  M.  D.,  late  Demonstrator  on  Anatomy  at  St.  Oeorge'i  Hotpitsi ;  the  Dtfsee- 
tionn  jointly  by  the  Author  and  Dr.  Carter.     A  new  American,  from  the  fifth  enlareed 
and  improved  London  edition.     In  one  maj^iiflcent  imperial  octaTO  volnme,  of  nearly  9v9 
pagen,  with  4(^5  large  and  elaborate  engravings  on  wood.    Price  in  extra  elotb,  $0  00; 
leather,  raiwed  bands,  $7  00.     {Just  luugd.) 
The  author  hav  endeavored  in  this  work  to  cover  a  more  extended  range  of  nibjeets  than  if  ens- 
tomary  in  the  ordinary  text -books,  by  giving  not  only  the  details  necessary  for  the  etndent,  hot 
aUo  the  application  of  thope  details  in  the  practice  of  medicine  and  surgery,  tbos  rendering  it  both 
a  guide  for  the  learner,  and  an  admirable  work  of  reference  for  the  active  practitioner.     The  en- 
gravings form  a  8{>ecial  feature  in  the  work,  many  of  them  being  the  sise  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parta  printed  on  the  body  of  the  cut,  in  place  of 
figures  of  refewnce,  with  descriptions  at  the  foot.    They  thus  form  a  complete  and  splendid  series, 
which  will  greatly  assist  the  student  in  obtaining  a  clear  idea  of  Anatomy,  and  will  alao  serve  t« 
refresh  the  memory  of  tho^e  who  may  find  in  the  exigencies  of  practice  the  neceasity  of  recalling 
the  details  of  the  dissecting  room ;  while  combining,  as  it  does,  a  complete  Atlas  of  Anatomy,  witk 
a  thorough  treatise  on  systematic,  descriptive,  and  applied  Anatomy,  the  work  will  be  found  of 
os^entiol  use  to  all  physicians  who  receive  students  in  their  oflSoes,  relieving  both  preceptor  and 
pupil  of  much  labor  in  laying  the  groundwork  of  a  thorough  medical  education. 

Notwithstanding  the  enlargement  of  this  edition,  it  has  been  kept  at  its  former  Tery  moderate 
price,  rendering  it  one  of  the  cheapest  works  now  before  the  profession. 

Tlie  lUnitratiouH  are  b«>antifiill7  Axocnted,  and  rea- '      From  time  to  time,  a*  nnccesriTe  editions  have  ap- 
di^r  thit«  work  an  tn(lihp«>n»iaMeAiijiii>ct  to  tko  library    peared,  w««  hare  had  much   pl^a^ure  la  expre»«iDf 


of  ibA  mirgfun.  This  n^inark  applieit  with  great  force 
ti>  Ihuce  tiurgeonR  practUlng  at  a  di«tAnce  frum  oar 
Inrgp  citieo,  ax  the  opp-irtunlty  of  refreshing  their 
memory  by  artnal  dineection  is  not  always  attain- 
ablfl  --Canada  Mtd  Journal^  Ang.  1870. 

The  work  Is  too  well  known  and  appreciated  by  the 
profei^fion  to  need  any  comment.     Ho  medical  man 


the  general  Jndgment  of  the  wonderfol  ezoelleoeeof 
Gray's  AuMtomy. — Cineinnati  Lanett,  Jaiy,  U70. 

Altogether,  It  ia  anaaestlonably  the  moet  eomplets 
and  serviceable  text-book  ia  anatomy  that  hms  crer 
been  presented  to  the  stndent,  and  forms  a  atrikinf 
eonlrast  to  the  dry  and  perplexing  volamee  on  the 
eame  snbject  throagh  which  their  predecetisors  strn;- 


Clin  afford  to  be  wltliunt  it,  if  itR  only  merit  were  to  |  gled  in  days  gone  by.~iV'.  T.  Jfed.  JSeeord,  Joae  IS, 
ft^rve  Ml  a  reminder  of  that  which  so  soon  becomes  j  1870. 

f  .rgotten,  whi^n  not  called  into  frequent  uae.  vii  the  i  to  commend  Gray's  Anatomy  to  the  medical  pw- 
relation^  and  namee  of  the  complex  organnm  of  the  ^^^j^^  i,  ^i^^^^  a/mach  a  work  of  aupererogatioi 
hnmsn  body.  The  pre^nt  ed  tlon  Ik  much  improved.  ^.  ^  ^^^^^  be  to  gi re  a  favorable  notice  of  IhTwbit 
^i^iU/nrnUi  Mid.  Qtiuitn,  July,  lb70.  |  j^  ^j,^  religious  press.    To  say  that  it  is  tb«  m^ 

Gray's  Anatomy  has  been  so  long  the  standard  of  .  complete  and  conveniently  arranged  text  book  of  lU 
perfection  with  every  stndent  of  anatomy,  that  we  .  kind,  is  to  repeat  what  each  generation  of  stodeati 
need  do  no  m<ire  than  call  attention  to  the  improve-  ■  has  learned  as  a  tradition  of  the  eldera,  and  vented 
pient  In  the  proi«ent  edition.— ZMrott  £tf«fe40<t/'lfof.  .  by  personal  ezperience.^^.  Y.  MtcQaatttU^  Dec 
fiNrl  Phann.,  Aug.  1&70.  i  17, 1870. 


S^MITH  (HENR T  H.),  M.D.,        and    TJORNER  ( WILLIAM  E,\  M,D., 

^ Pntf.»/ Surgery  in  thti  Univ.  of  Penna.,^.  ^    LaitPr<^,of  AnaitfmyinthBUni9.<^P9nna.^t9. 

AN    ANATOMICAL    ATLAS,  illustrative  of  the  Structure  of  the 

Human  Body.     In  one  volume,  large  imperial  octavo,  extra  cloth,  with  abont  aix  huidrsd 

and  fifty  beautiful  figures.     $4  50. 

The  plan  of  this  Atlas,  which  renders  it  so  peeu-  the  ktad  that  has  yet  appeared ;  and  we  mast  add, 

llarly  convenient  for  the  student,  and  its  snperb  ar-  the  very  beantifnl  manner  in  which  it  is  **got  op. ' 

tifticai  execution,  have  been  already  pointed  out.  We  is  so  creditable  to  the  country  as  to  be  flatterLtuits 

mnHt  congratulate  theHiudent  upon  the  completion  our  national  pride. -~.liH«rieaa  JVaJjcafJoHriM/, 
of  this  Atlas,  a«  it  is  the  most  convenient  work  of 


Q^HA RPEY  ( WILLIAM),  M.D.,     and      Q  VAIN  (JONES  j-  RICHARD), 
HUMAN  ANATOMY.  Revised,  with  Notes  and  Additions,  by  Joseph 

Leidt,  M.D.,  Professor  of  Anatomy  in  the  University  of  PennsylTania.     Complete  ia  two 
large  octavo  volumes,  of  about  1300  pages,  with  511  illustrations;  extra  eloth,  $6  00. 
The  very  low  price  of  this  standard  work,  and  its  completeness  in  all  departments  of  the  labjeet, 
■honld  command  for  it  a  place  in  the  library  of  all  anatomical  students. 


J7< 


ODGES.  {RICHARD  M,\  M.D., 

Late  DtmtmHrator  of  Anatomy  in  the  Medical  DepaHment  of  Harvard  University. 

PRACTICAL  DISSECTIONS.     Second  Edition,  thoroaghly  revised.    In 

one  neat  royal  12mo.  volume,  half-bonnd,  $2  00. 
The  object  of  this  work  is  to  present  to  the  anatomical  student  a  clear  and  oonefee  daioriptiQi 
of  that  which  he  is  expected  to  observe  in  an  ordinary  couise  of  disaeotions.  The  smthor  has 
endeavore<l  to  omit  unnecessary  details,  and  to  present  the  subjejt  in  the  form  which  many  years' 
experience  has  shown  him  to  be  the  most  convenient  and  intelligible  to  the  student.  In  ths 
revision  of  the  present  edition,  he  has  sedulously  labored  to  render  the  Tolama  mora  worthy  of 
kho  fii^oi  nith  which  it  has  heretofore  been  received. 


HiH&7  C.  LiA'B  PtTBLWUTrowB — (Anohm^), 


Ti7IL80N  (ERASMUS).  i*\H.6\ 

A  SYSTEM  OF  HUMAN  ANATOMY,  General  arn!  ??ne-  !al.     EdiUal 

by  W,  H.  QoBRiCBT,  M.  D,  Prof«iior  of  (i«a€r&)iLiid  ^urglouJ  An  M«dicuJ  Col- 

l«g«  of  Obio.     Illiutr»ted  mhh  tbi ««  bundnnl  nod  niiieijr-«ov<m  r  ^>tt  ««>oii,     la 

Ui*r,  §^00. 
Tli«  }jubli»b«r  trusU  that  the  w«Il'««rtie4l  reputation  of  this  lor:  "•^'<' >•!)<<<< 
^orc  Utuk  laamUiaod  by  the  pr«Miit  «diUua,     UmiiIm  h  v«r>  ih^jT 
k«fl  b«i*ii  «a«i  oaxafally  «XAiBiii«d  by  ih«  editor^  fttid  ibe  efrfrtf  of  »> 
iTodtteiQg  «Ter7thiag  which  in«r«au»e<l  «ji]:ieri«»cie  ifi  lU  use  bM  iti^c^U  i 

ft«««a|iilrt«  Uxt'book  for  tho»c  i««kiQg  V>  ubrain  or  Co  rfooir  »a  ftoqumi'  i*. 

t^rr,r-     Tti9  ttJQOttut  of  lulditioDf  which  it  hu  ihus  raeeired  mny  b«i  «aUi4j.»>.^^  m  i^f 

I        ;.re»«ut  ediLioa  coatJUIis  OTer  one-foarth  more  mittl«r  tbAQ  lb«  t:at«  reud«rtn>;  ;«« 

an  (  Mil  eDt*rg«d  p«^  roqaiiiU  to  keep  the  Tolau«  friihin  m  oonvetiiifliit  »ts«.     lh«  n  not 

ouly  ibii«  iuid«d  lorgvlj  to  tb«  work^  bat  he  fan*  also  mad«  alt«rAUoa«  ihruughout,  wk^renper  Lii«rt 
A|>p«Mr«d  th«  opportunity  of  itaproriug  the  nrranfement  or  itjie,  io  «•  to  pr<Ni«>i]t  every  Taci  in  li« 
aic>ft  Afipropriaie  foanner,  and  to  render  the  whole  u  clearan^    -  .  n;  .lu  i  ;i  >.     Tbemiito* 

^Aa  eJirroiMd  ib«  otmnst  cantioo  to  obtain  entire  aocaraey  i  iiortai«d 

Ibe  number  of  iUiutratiuUi,  of  whtob  there  are  about  one  h:;  .^4  •dlUoll 

ikan  t&  the  iMt,  Uitu  briD|;iag  di«taBotiy  b«fore  ihm  eye  of  the  abudeiiii  evftfytkiug  oi  interval  or 

JJh:A  TH  ( CBUISTOPIIERl  F\  R.  C\  S.,      ^ 

rilACTlCAL  ANATOMY:   A   Manual  of  Dissections.     From  the 

&eertn<f  r?ri*«d  and  ioiproved  Londoo  aditioo.     Edited,  with  aiUUiuius  by  W.  W.  Rkbs, 
H   T  '  r  90  Pathological  Anatomy  in  the  Jeflervod  Mt^dlcal  College,  Pbilad«lphia. 

It  ne  ru^al  12mu.  volume  of  578  jpagea,  wilb  347  Ulu«irattoo4*     KjiUa  olotk« 


6f.  K«4a.  tJie  Aiurnrwn  (^lJu^)^  of 


t;    h^4t      /.***<r^,J 


#f  -Uaalb  •  f^^  L 
b0«ii  lavtruJiieau 

iwkiek  w©  *!v  •' 

» aad  etaar  d«»i 

nr^t^lit^^T  All  • 


l'!aT|l1<     tbtl 


1  bU    finch  fiia&n»U  nf  RtiaiQiny  *r«  al  wsy«  fkrorlte  w^»rkt 


t««u«>d  ah^ai  tlx  ^'aara 

•J    UiJt  only  uti  4.<:ouiiot 


nre. 
-    .    ".iie 

ai  b«d«uy 


It  4«]^*r«  t'>  «*  «i*rt*U  fl<>kt.  ««  •  guidi  li  dl*M«-    I*  It" 

'     !*  vf  aoatoniy  la    a  fai 

■  ,    U1I4   tnaattaJ   1*  |  hits, 


4a«  whielk 


irlfiiuai  work^^jMi.  t/trarn.  (^06«r«M<urj 


-*"£sl-|^i:fi    U      \VATn\rv      By  Joaini  M^rtt  r    Qh— t.      In  oois 
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Henry  C.  Lea's  Publications — {Physiology). 


li/AHSnALL  (JOHX),  F.B.S., 

^'*-  Pru/fsnor  c/  Surgery  in  Univ*rttity  CoJleffe,  London,  Ar. 

OUTLINKS  OF  niYSlOLOGY,  IIUMAX  AND  COMPARATIVE. 

AVith  Addition?  by  Francib  Gurnky  Smith,  M.  D.,  ProfeMor  of  the  InstUutoi  of  Medi 
cine  in  the  University  of  PennsyWnnia,  Ac.  With  numerous  illustration*.  In  one  l«rg< 
and  handsome  octavo  volume,  of  1026  pages,  extra  cloth,  $6  60;  leather,  ratfed  ban(U. 
$7  60. 

In  fact,  in  every  renpect,  Mr.  Harthall  ha«  present*  era  pbvRiologlcal  sdenre,  both  bamB.n  and  eompara 

ed  uit  with  a  moMt  com plet<».  reliable,  and  eclentlflo  tive.  with  which  we  are  ac<|aalnted.     To  epoak  oj 

work,  and  we  feel  that  it  ia  worthy  oar  warmeat  thia  wurk  in  the  terma  ordinarily  need  on  anch  ocea< 

coroineDdatiou. — St.  LouU  Jleti.  BeporttTf  Jan.  li>(19.  alone  would  not  be  agreeable  to  onntelvea,  and  would 

T^,lB  ia  an  elaborate  and  carefnlly  prepared  digest  f*"  *.'>  do  Jaatice  to  ita  author.     To  write  aaeh  a  bouk 


of  human  and  comparative  phyaiology,  dtwigned  for 
the  UMo  of  general  rt>aderi»,  but  more  eapeeially  »er- 
Tloeable  to  the  student  of  medicioe.  It'>  atyle  i«  con- 
eiae,  clear,  and  acholarly ;  ita  order  perapicnouw  and 
exact,  and  ita  range  of  topica  extended.  The  author 
and  hih  Ani<>rican  editor  have  been  careful  to  l>ring 


requirea  a  varied  and  wide  range  of  knowledge,  coa- 
eiderable  power  of  analysis,  correet  jndgment,  cklU 
in  arrangi*ment,  and  oonacieationa  aplrit.  It  mnsl 
have  entailed  great  labor,  bat  now  that  the  taak  bai 
be«n  fulfilled,  the  book  will  prove  not  only  invalnabia 
to  tbe  Htndent  of  medicine  *and  anrgery,  but  service- 


to  the  Illustration  of  the  Hubj^^t  the  important  disco-    abletoallcandldatesln  natural  science examinarioaiy 


vertes  of  modern  aclonce  in  the  various  cognate  de- 
partments of  in  veAtigation.  This  la  especially  viKihIe 
In  the  variety  of  intereatlug  information  derived  from 
thedepartmentsof  chemlhtry  and  physics.  Th<^  great 
amount  and  variety  of  matter  contained  in  the  work 
is  strikingly  iUustratt^d  by  turulug  over  the  copious 
index,  covering  twenty-four  closely  printed  pages  in 
double  columns. — Sillivion'g  Journal^  Jan.  18(59. 
We  doubt  if  there  is  in  the  English  language  any 


to  teachers  in  schools,  and  to  the  lover  of  natare  gene- 
rally. In  coucluMion,  we  can  only  express  thecoa- 
viction  that  the  merits  of  the  work  will  command  for 
it  that  success  which  the  ability  and  vast  labor  dis- 
played in  its  production  so  well  deserve. — Lo%du% 
Lancet,  Feb.  2i2,  1S4S. 

If  the  possession  of  knowledge,  and  peenliarapti* 
tnde  and  skill  in  expounding  it,  qualify  a  in»a  to 
write  an  educational  work,  Mr.  Marahairs  treatise 


eompend  of  physiology  more  Uheful  to  the  student  ^*K*»'  *»•  reviewed  favorably  without  even  opeaiac 

than  this  work.— i».  Louit  Med.  and  Surg.  Journal,  ^*^«  covers.   There  are  few,  if  any.  more  accompli*bel 

Jan   1869  anatomists  and  physiolcvists  than  the  distlngnishsd 

It'quite  fulflK  in  our  opinion,  the  author's  design  EI^'j^^' n(ovYd^he  Slcheit^^iLt^l^^Sfl  tV^w 

ofma\iDgittrulye.iuc«/,vWinitscharacter-whlfh  Jfji^ioIJi^pJaess^ 

Is.  perhaps,  the  highest  commendation  that  can  be  ^jSs^SSnfJd^rphlc  iSu?t""l^^ 

asked.-itm.  Jonm.  JUed.  Scunres,  Jan.  im.  the  pleasure  of  being  able  to  recommend  a  lex^b^k 

We  may  now  congratulate  him  on  having  com-  so  unreservedly  as  this.— ifritiaA  Jfed.  •Tcrtcmai,  Jaa- 

pleted  the  latest  as  well  as  the  best  summary  of  mod-  23, 1868. 


flARPENTER  (WILLIAM  B.),  M,D,,  F.B.S., 

v/  Examinrr  in  PhynMngy  and  Cumparattve  Anatomy  in  the  UntvertUy  <^f  Ltmd<n^ 

PRINCIPLES  OF  HUMAN  PHYSIOLOGY;  with  their  chief  appli- 

cations  to  Psychology,  Pathology,  Therapeutics,  Hygiene  and  Forensic  Medicine.  A  sew 
American  from  the  last  and  revised  London  edition.  With  nearly  three  hundred  iUnstrations. 
Edited,  with  additions,  by  Frahcis  Gurnkt  Smith,  M.  D.,  Professor  of  the  Institutes  of 
Medicine  in  the  University  of  Pennsylvania,  Ao.  In  one  very  large  and  beautiful  octavo 
volume,  of  about  i)00  large  pages,  handsomely  printed;  extra  cloth,  $6  60 :  leather,  raised 
hands,  $6  60. 

We  doubt  not  it  is  destined  to  retain  a  atroag  hHd 
en  public  favor,  and  remain  the  favorite  text4N}ok  U 
our  colleges.— r<ry into  Mtdical  JournaL 

The  above  is  the  title  of  what  is  emphatically^ 
great  work  on  physiology ;  and  we  are  eonacioos  tktt 
it  would  be  a  ncelcss  effort  to  attempt  to  addasj- 
thing  to  the  reputation  of  thialnvalnahle  w«>rk,  aad 
can  only  say  to  all  with  whom  onr  opinion  hx*  aav 
Influence,  that  it  is  our  authority. — Atlanta  MtL 
JuurTuU. 


With  Dr.  Smith,  we  confldently  believe  "that  the 
present  will  more  than  sustain  the  enviable  reputa- 
tion already  attained  by  former  editions,  of  being 
one  of  the  fullext  and  most  complete  treatieeaon  the 
subject  in  the  £ngli«ih  lauguage."  Wo  kuow  of  none 
from  the  pagft  of  which  a  satisfactory  knowledge  of 
the  physiology  of  the  human  organism  can  be  as  well 
obtained,  none  better  adapted  for  the  use  of  such  as 
take  up  the  study  of  physiology  in  its  reference  tuf 
the  institutes  and  praotice  of  medicine. — Atn.  Jour. 
Mtd.  ScUnirs. 


DT  THE  8 A  ME  AUTHOR. 

PRINCIPLES  OF  COMPARATIVE  PHYSIOLOGY.    New  Ameri- 

can,  from  the  Fourth  and  Revised  London  Edition.     In  one  large  and  handsome  octavo 
volume,  with  over  three  hundred  heautilul  illustrations.    Pp.  762.    £xtra  oloth,  $6  00. 
As  a  complete  and  condensed  treatise  on  its  extended  and  important  subject,  this  work  becoaiff 

a  necessity  to  students  of  natural  science,  while  the  very  low  price  at  which  it  is  offered  places  it 

within  the  reach  of  all. 


jTIRKES  (WILLIAM  SEXHOUSE),  M.D. 

A  MANUAL  OF  PHYSIOLOGY.    A  new  American  from  the  third 

and  improved  London  edition      With  two  hundred  illustrations.     In  one  large  and  hand- 
some royal  12mo.  volume.     Pp.  686.     Extra  cloth,  $3  26 ;  leather,  $3  75. 
It  is  at  once  convenient  in  sixe,  comprehensive  in 


design,  aud  concise  in  stutemeut,  and  altogether  well 
adapted  for  the  purpose  dexlgned. — St.  Lttuie  Med. 
and  Surg.  Journal. 

The  physVo\og\ca\  T%a^aTwV\\lad.Uaiao«t  excel- 


lent guide  in  the  study  of  phyalolofy  la  ite  most  ad- 
vanced and  perfect  form.  The  author  haa  shewn 
himself  capable  of  giving  details  tafleteatly  ampls 
la  a  condeased  aad  concentrated  shape,  oa  a  ooiescs 
in  which  it  is  neeeasary  at  once  to  be  eorteet  aad  aol 
ieagthened.— £(»H6«r^A  Mtd.  and  9urg.  Journal 


HiiTRY  C*  LsA^fi  PtTBLiCATiONB — (Phynology), 


jy 


LTON  {J   n\  M.D., 
A  TREATISE  OX  HUMAN  PHYBIOLOOY.    Pi^^iKned  for  the  use 

or6tu*J«nU  And  Pr»eUtion«r((  nf  Metlicins.     Fifth  ndiiinn,  reri»e4,  with  tieitrlj  three  htin* 
drfd  DlQutrationf  no  woo«l<     la  0119  verjr  benullfal  ocUhvo  r<»Ium«i  <*r  ov«f  700  p*|fM,  •&iift 

Prefab  to  M«  Fi/f^  Edition. 
pr^p^riflfF  ib#  pT**<^tMfllon  of  thit  work,  tbr  irm^-fnl  yilum  wrifl  »rr'?ifip*«nifkf5*  of  f>»#  pf>«i7fdui 
'         '  f iir  M  th*v  '  -of 
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<  m  «opk  •o  jr^nermllf  Had  Ik* 
*  anamctmum^rj.  It  i»  Jnaiir 
moH  r«ln»bl«  t«»Vt  bOi>i^ - 
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USGUSON  [EOBLED.  M.  D,, 

rvn/lsM»f)r  rt/  InMftvlt*  0/  MedtHn^  in  Jefermm  MMU^t  thdU^  PkOitdtlpkia. 

HUMAN  PHVSIOLOGY.     Eighth  edition.     Tliorou^hly  reviaed  mt\ 

•zt«ikii¥e1j  modified  And  enlArged,  wHh  ftre  hundred  and  ihirty.two  tUittlcalionv.     In  two 
tATg«  sad  bftadsoin«Ij  prinUd  octBVO  rt>liimA«  of  About  1500  pA^t.  t xtr»  ofolb.    $7  00. 


PHYSIOLOGICAL  CHEMISTRY. 


UoD  by  Oboaoa  E    Dxr.  M   D  ,  F. 
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Henry  C.  Lba's  PuBLiOATiONfl — (Chemistry). 


ATTFIELD  [JOHy).  Ph.  D,, 

7*ro/tJi»nr  of  Pmctiml  Chrmitiry  to  thf.  PharmnrruHcol  H<>rifty  of  Ortat  Britain,  *r. 

CIIKMISTRV,   GENERAL,  MEDICAL,  AND  PIIARMACEimCAL; 

including  the  Chemlptry  of  th«  U.  8.  Pharmacopoeia.     A  Mnnual  of  th«  General  Principlet 
of  the  Science,  And  their  Applicntion  to  Medicine  and  Pharmacy.     From  the  Second  and 
Enlarged  Kngliflh  Edition,  rerined  by  the  author.     In  one  handsome  royal  ISmo.  Tolnmo 
of  about  660  page?  ;  extra  oloth,  $3  75  ;  leather,  $3  25.    {Just  Issued.) 
W(i  command  th^  work  hcitriily  an  on^  of  the  best 
tezt-b«M>kN  <>xtant  for  tho  mcdicnl  •tndcnt.^DdnU 
RtT.  of  Meti.  and  Pharin.,  Fob.  IST'i. 

The  beet  work  of  tbe  kiod  Id  tbe  EDglloh  language. 
— iV'.  T.  PsychUngi&il  JovrnaJ,  Jan.  1872. 


riean  work— we  allada  to  tbe  iBtrodnetl«ta  of  th# 
cb«mUtry  of  the  preparationa  of  tbe  r&ited  Stal^a 
Pharmaropceia.  as  well  as  that  relatiagto  the  Brii'it!! 
anthority.  —  Canadian  Pharmactutteal  JoumaL 
Nor.  1871. 


Chemlvtry  baa  borne  the  name  of  being  a  bard  anb- 
jeet   to  inA'«ter   by  the    atndent  of   medicine,  and 


The  work  la  conwtrnrted  with  direct  reference  to 
the  wania  of  medical  and  pharmaceutical  atndcntH;      ..   _    .  -        ^    , 

aad.  althoonh  an  KnglUh  work,  the  pointa  of  differ-  chiefly  because  ao  much  of  If  conaUte  of  eomponnd* 
ence  betweeo  the  BriiUh  and  Tolted  States  Pharroa-  '  onlTofintereattothe  .jclenllflecheiiiUt;  In  tblawork 
eoiHeiaa  are  Indicated,  making  It  as  naeful  here  as  In  fnch  portions  are  nodlfied  or  altogrtber  left  oat.  and 
England.  Altogether,  the  hook  la  one  we  can  heart-  .  l"  the  arrangement  of  the  nabjeet  matter  of  the  work. 
Uy  recromen.l  to  practitlonera  aa  well  aa  atadenU  practical  otiiliy  U  aoncbt  after,  and  we  think  folly 
— jr  r  Med  Journal,  Dee.  \S7 1.  I  attained.    We  commend  it  for  its  cleameas  and  ord^r 

It' differs  from  other  text-hooks  In  tbe  following    *jJ,tlS-l' O^r/fi??  pnpU.-OrciKm  Jfcrf.  emd  S.rff. 
particulars  :  (IrNt,  In  the  exclnnlon  of  matter  relating  I  «'/^*""^»  ^"-  "»'*• 

to  componnds  which,  at  present,  are  only  of  Interent  't  contains  a  moat  admirable  digeet  of  what  Is  »pe- 
to  the  sciontiflc  chrmif>t ;  secondly.  In  contatnina  the  •  dally  needed  by  the  medical  atndent  in  all  that  re- 
chemUtry  of  ovtry  Hnhftance  recogniiod  officially  or  l^tes  to  practical  chemistry,  and  eonaltnte*  for  hla 
In  general,  as  a  remedial  agent.  It  will  be  found  a  •  a  aonnd  and  nseftil  text-book  on  tbe  rabjeet.  .... 
most  valuable  book  for  pnplls.  aMli.tant-.  and  othera  I  We  commend  it  to  the  notlceof  every  medical,  aawell 


eugaaed  In  medicine  and  pharmacy,  and  we  heartily 
C'immend  It  to  oar  readers. — Canada  Lancet,  Oct 
1871. 

When  the  original  Ensllsh  edition  of  this  work  was 
poblished,  we  bad  occasion  to  express  onr  high  ap- 
pn>ciatlon  of  its  worth,  and  also  to  rerlew,  in  coa- 
sldoraltle  detnll,  the  iiiMln  featnre«i  of  the  book.  Aa 
the  arrangement  of  sat»1ect«,  and  the  main  part  of 
the  text  of  the  present  edition  are  similar  to  the  for- 
mer pnhlicatlon.  it  will  l>e  needless  for  mi  to  go  OTor 
the  icronnd  a  M»cond  time :  we  may.  howeT*«r.  call  at- 
tention to  a  marked  ad  rantage  poi^ieaaed  by  the  Ame- 


aa  pharmaceutical,  atndent.  We  only  rearet  thai  we 
had  not  the  book  to  depend  npon  ia'working  up  the 
subject  of  practical  and  pbamacentlcal  cbemUtryf'r 
the  University  of  London,  for  which  It  seems  to  ns 
that  It  la  exactly  adapted.  Thla  i»  paying  the  book  a 
high  compliment. — 7%<  LanoH. 

Dr.  Attfield's  book  Is  written  in  a  clear  and  able 
manner;  it  1h a  work  #pif^enerf« and  without  a  rival ; 
it  will  be  welcomed,  we  think,  by  every  reader  of 'hs 
'Pharmacopoeia,*  and  is  quite  a^  well  suited  f-^r  ifaa 
medical  student  as  for  the  phariaaeiat. — 7%e  Chohi- 
eal  yews. 


F'OITLF.R  ASD  FITTIG, 
OUTLLNES  OF  ORGANIC  CHEMISTRY.     Translfited  with  Ad- 
ditions from  the  Eighth  German  Edition.    By  Ira  Rehskn,  M.D.,  Ph.D.,  Ae.     In  one 
neat  royal  ]2ino.  volnme.     {Nearly  Ready.) 
As  the  nnniernns  editions  of  the  orif^inal  attest,  this  work  is  the  lending  tezt-Vook  and  Ptandard 
Huthority  throughout  Germany  on  its  important  and  intricate  subject — a  position  won  for  it  by 
the  cienrness  and  conciseness  which  are  its  distinguishing  characteristics.     The  tranalation  has 
been  executed  with  the  approbiition  of  Profs.  Wohler  and  Fittig,  and  numerous  additions  and 
niterntions  have  been  introduced,  so  as  to  render  it  in  every  respect  on  a  level  with  the  most 
advanced  condition  of  the  science. 


0 


DLLVO  (WlLLIA3f), 

Ijert^rer  on  Chewistry  at  St.  Barthnlcnmew^s  Hospttjl,  ^e. 

A  COURSE  OF  PRACTICAL  CHEMISTRY,  arranged  for  tbe  Tse 

of  Medical  Students.    With  Illustrations.    From  the  Fourth  and  Reyised  London  Edition. 
In  one  neat  royal  ]2mo.  volume,  extra  cloth.     $2.     {Lately  Jssueti.) 


As  a  work  for  the  prarlitionor  It  cannot  be  excelled. 
It  Is  written  plulnlyandconrisely,  andglvesina  very 
aniall  conipasa  the  lufurmation  required  by  the  busy 
prsctUloner.  It  is  essentially  a  work  for  the  physl- 
clan,  and  no  one  who  pnrebasesit  will  ever  regret  the 
I  iniay.  In  addition  to  all  that  la  usually  given  in 
ri)»nerl1on  with  Inorganic  chemistry,  there  are  most 
VHluable  contributions  to  toxicology,  animal  and  or- 

ryALLOWAT  {ROBERT),  F.C.S., 

vJT  Prof  of  ApplUd  Chemistry  in  the  Royal  College  qfSeienctfor  Ireland,  So. 

A  MANUAL  OF  QUALITATIVE  ANALYSIS.    From  the  Fifth  Lon- 


ganic  chemistry,  etc.  The  portions  devoted  to  a  dis- 
cussion of  these  subjects  are  very  excellent.  In  ne 
work  can  the  physician  find  more  that  U  valuable 
aad  reliable  In  regard  to  urine,  bile.  milk,  bone,  nrl- 
aary  calculi,  tisane  compoaltion,  etc.  The  work  Is 
small,  reaeonahle  In  price,  and  well  pnblUh«d.— 
Richmond  and  Louisville  Med.  Journal,  Dec.  16tt. 


don  Edition.   In  one  neat  royal  12mo.  volume 
Ready.) 

The  success  which  has  carried  this  work  through  re  pji^' 
as  a  lext-book  in  several  of  the  leading  institutions  in 
oeeded  in  the  endeavor  to  produce  a  sound  practical     l 
mical  student.  H 

Prof.  Galloway's  hooka  ara 
eat*>em,  and  this  American  re|^ 
(IM:))  of  his  Manual  of  Quallf 
Hccepiable  to  many  Amerlet 
English  edition  is  not  arces^ 
ttice  and  Arte,  Sept.  U'*i. 

We  regard  lh\»  voWme 


-v Lr tt  c i  1  f t b  f  f.2  Jn* ,      ^,  4 ^  tn<- 


%EtigUnrl ,  nnd  tla  aduptifis 

-■^^  Tfew  tKai  the  author  ha»  flic- 

I  of  rel^faw*  ^  the  oba> 


HsCfET  0.  LliL'S  PtTBUCATIOlf S — ( 


Pharmacy^  t^c). 


ffOWNES  (QEORGE),  Ph.  D. 
A  MANa^AL  OF  ELEMENTARY  CTIEMLSTRY 

FrftcticiJ.    Witii  one  hanirtJ  und  tiin«?tv-«fiv*in  illii^triitionj.    A  n^^w  Af^Prican,  from  th« 
tvtith   And  revised   London   fMiition.     Edited  bjKoBiMtT   BRlfiOXfl,  M.  D.      In  oa«  l^nc^ 
roy&l  l2mo.  rolume,  of  about  Ui^U  pp.,  extra  Ciloth,  #2  75  ;  feAther,  %%  25,     (J'utr  Itttu^i,) 
Berne  yvan   baTin^  eliip«ed  it\nt^m  th«  iipp«arnnr<«>  of  thf»  Inxt  Amc^ftoan  edltfon,  liod  Mvenil 

vi«iofl4  bftviii(^  been  iii»de  of  the  work  in  Eti^irUnd  during  the  iuterv   '     •  •'  "  '      ' *  "^rj 

tijr  tltervd*  and  ealarged  hy  nbout  (wo  hundred  nnd  flftj  pAgen.  c  vtf 

iiaaUer  Lhaii  before.     Tbeeditom,  Mr.  WtiLts  And  Dr.  Benoe  June^,  L^iy 

Bder  it  worthy  in  all  refpeoU  of  tho  ri>rj  remarkable  faror  which  it  ha^  i;4u«.  Ur  eiij^>-<;.i,  by 
orating  to  it  itll  the  most  reeent  inveiiti|^.'ition«  and  disooroHeii,  in  ro  far  &■  it  eoiii|«atible  with 
•tgn  a«  arj  >'        -  *   -- r  rt.book.     While  iu  dtitingitUbiQg  cbaraQteristica  have  been  pre- 
rariou*  i  <*en    rewritten,  tind  etn^oial  |taitii  have  bot^n   taken  with  the 


nent  of  j  y  in  whl 

bare  en»bli*d  lUe  *ulijtH»l  to  be  sy 
lible.     A«  unty  a  fvw  tuonthi  b 


h  hkt«'  rcpearohes  hare  aoeutouUted  $o  many  new  facii 
'  :uid  rendered  intellig^ible  in  a  mivnner  formerty 
-ince  the  wurk  thus  pi%A*o>i  ihruugb  the  hniidi 
1  N«  ni\9  remained  to  be  *         '     ' '      '  n<Tic»n  edilor, 
xWerer  been  made«  ar  I  m  been  takeu 

icy  ao  eraeniiaMQ  A  %v  i  Mt, 

hat  lulijr  brou^i4l  U|>  U»  a  l#^vl  wilh  iUe  latejiL  advances  of  Hfiinuee,  nud  ^>r«»3i(iute<l  at  a  priue 
km  tbe  rearh  at  »11,  it  u  hoped  that  the  work  will  malntaia  its  position  ai  the  £airorit«  test- 


j  tlmt  U  •eema  itinuBi  i  the  d«txera1  PtlBctplw  of  Cheinteal  PhUoeophy,  ao<t 


Tbet 


,  QtiitrUrly  Jujux^itd,  Tub.  litW, 


11 


'    '     ■ '  ■■''■■.    :^ta 


'i«fc,  auJ  i«  i>f  iu>^uii,U»  prUr«.— <L'Auclitti4u£|[ 
M^pmtiny,  Aa«.  IMW.  | 


I^KKImW  hma4« 

^m   iiwisif. 

'  All     at 


•   ot    prnn  it..  ^-  ifujrt  i>/j 

Il  wi!lf-»nii!i-ir  ,»*  r -r  iji' ftnl  nak  j   '' 

^*^  "^^  lf.>rhv 


.y 

•lu 

I  of 

-lie 
i'»»e 


«if  tt«a^  . 


iMt  tLadertaktii^,— 2'A«  ChemtctU 

'  lU  beta  loag  WALeh«4 

rjr.     U  lu&«w  ir4»rb| 
''   *'•  U  U**rMtttoo4 
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DOWMAN  {JOHS  E.).  M.  D. 
'^^ PRACTICAL  HANDBOOK  OF  MKDICAL  CHEMISTRY.    Eilited 

by  C<  L.  Blojian^  Profettiur  of  Praetical  Ghenai«try  io  Klng'e  CoHe^e,  London.      Fiftll 
Anericati,  from  the  fourth  and  rerieed  EDglifh  Kdittoo-     Id  one  neat  tnlame,  royal  Hido., 
fj)  ^51,  with  namerooiiUuftratioQa,  extra  cloth.     |3  25.     \JuU  ittu^ti.) 
'!<'&  of  thl«  liaralaable  text- book  of 
r  waa  publUhed  ia  Eaftand  la  t)cte- 
ir.    Tb«  Editor  ha«  broofhl  down 
r  b»t  d«t«,  laffOiiRcibf  .UN  fur  »•  wae 
*  Qt^CnAttrj  ciiclPMKU<!>«a  of  aijich  A 


Th.' 


xlusble  dWc»ur«rm  La  Ibe  «<leaee 


wbicb  bA?«coiu9  to  ll|j[h(  «it]"  >Uia 

wiM  priot^d,    Tb*  work  U  .iry 

•indrDi  of  fD»d[eia«  ur  iiull$t''  ,  f| 

U  prlatsd  ia  clnar  fy^«  aud  iJu«  ^auAtt^ii^a*  are 
AUtteMQa  aad  tateUliible.— ir(i«((m  ir«f.  a*Mf  S^tirf, 


nV  THB  SAMS  dUTHvM.  

I^'TRODUCTION   TO   PRACTICAL  CnEMLSTRY,  IXCLTJDING 

ANALYSIS.     Finh  American,  from  the  fifth  and  reTvjrrd  London  edition      With  nniuer- 
oQi  illaftratlona,     In  one  neat  toL,  royal  12mo.,  extra  cloih      12  25       \Iuti  Ia^/^.J.) 

It  tibyfnr  Ibt  I-  l^al 


of  tb«  noil  eotopWt*  matittal*  ibat  hat  for  a 
tlinii  l>*«a    glvi^    to  tka    taedleat    •Ie4eat~« 


9tfu4  U  as  reallitnf  aloioei  ererytlblac  tA  be 
4  la  aa  Uttrodaeuon  t^  P^a«daal  CbMmiMtwf. 


of  aay  Ibat  b*»  ; 

The  H««i  lairotBAl^Tv 

wktcb  we  Ar»aeqaalal*a 


tnd 

Kn  tnbWt  with 
^hMtrtUKipJvur. 


L 


:9APr*B  TBCBIKOVOQT:  or  Chanleiry  Ap^llei  te  I     vary  haaAaone  petmro  T«fw«a»  «1ti 
IW  Arte«  aad  te  Manaftu-tnr^a,    With  Aoiwileas  I     «afr»tUie,emtra  eletk,  ••  t)0. 
•44^ltlao4,  by  Pf«il  W^Liiia  It  iauMMM.    la  tW9  J 


iO(»  ««'< 


12       Henry  C.  Lea's  Publications — {Mat. Med.  and  Therapeutics). 


pAKRlSR  (EDWARD), 

Pro/Mttitr  f^f  iSnitrUi  Xedica  in  th«  Philadtlphia  ColUgt  of  Phurmaey. 

A  TREAfKSE  OX  PHARMACY.     Dosij^nioil  as  a  Text-Book  for  the 

Student,  and  as  a  Guide  for  the  PhyKician  and  Pharmaceutist.  With  many  Formula  and 
Prescriptiona.  Third  Edition,  greatly  improved.  In  one  handsome  octavo  volnma,  of  S&O 
pages,  with  sereral  hundred  illustrations,  extra  cloth.     $5  00;  leather,  $6  00. 

The  immense  amount  of  practical  information  condensed  in  this  volume  may  b«  eatimated  from 
the  fact  that  the  Index  contains  about  4700  items.  Under  the  head  of  Acids  there  are  313  refer- 
ences ;  under  Emplastrnm,  36 ;  Extracts,  159 ;  Loienges,  26 ;  Mixtures,  55  ;  Pilla,  56 ;  8yrnpa, 
131;  Tinctures,  138;  Ungoentum,  57,  ko. 

We  hare  examined  thi«  large  volume  wlih  a  good    not  winh  It  to  be  understood  an  ▼ery  eztraranat 
deal  Mf  care,  and  find  that  tlio  anthor  has  compIetelT  '■  pral»«.     In  troth,  It  is  not  ao  maob  the  best  as  the 
exhan8t«Hl  the  Hubjoct  upon  whirh  h#  treats ;  a  in<»r«>    only  book. — Tiu  Lowlon  Chemical  JVciee. 
e>iuiplt>te  work,  we  think,  it  wonld  be  linpos«ible  to        .       ^^        i. »    #       ,  v      _.i.i       iti.  ■     t     « 

ftud  To  the  Htudent  of  phanuacj  the  work  in  iudis-  „  An  at  empt  t<.  farnl.h  enytbing  like  en  analTst.  of 
penKablP ;  indeed,  so  far  aH  we  know,  it  is  the  only  one  P*'''l:»»'»!,:'-y^*»«»^»*'  "*  elaborate  Tr^atUejm 
o(  its  kind  in  exi.,tence,'and  eren  to  the  phy«iclin  or  Prtuii^l  PJutrmacy  would  require  more  space  thai 
medical  student  who  <;;n  spare  Hre  dollars  to  par-  ^^  »»»^«  »«  '>"'  disposal.  This,  howerer.  is  n<rt  so 
chase  it,  we  feel  sure  the  practical  Information  he  J^**  •  r'Jl\*'^''^'*«7LPV'f^w.^,  »»T«f  ."I 
will  ohtilu  will  more  than  compensate  him  for  the  ,  <»»«<="l»  A"  ^^^^  x^  *°^  ^^S*'  V.K^.t^'  "^f^'f  i*** 
oailay.-fVi,m/M  Jf>^.  JonrnnC^or.  1864.  HDparently  trivial,  connected  with    be  manipuijtio. 

„.  '       .,     ,  .         •  ....      ' ->f  pharmaceutic  subKtancei*  or  appllanoea  which  hai 

The  medical  student  and  the  practising  physician  '  ^^t  been  clearly  and  carefally  diocoaaed  la  this  toI- 
will  And  tJie  volume  of  lne>tin:able  w'orth  for  study  ,  un,^.  Want  of  space  prerenis  our  enlarging  further 
and  reference.— 6an  J^rtii<-i*r«  Xtd.  PrtM,  July,  ,  on  this  valuable  work,  and  we  must  conclude  by  a 
IM-t-  i  simple  exprei«hion  of  our  hearty  appreciation  of  iti 

When  we  say  that  this  book  is  in  some  respects    merits.— 7>iiMm  Quariffrly  Jour,  qf  M^ical  Scienot 
the  bent  which  has  b«>en  published  on  the. subject  in  .  August,  18^4. 
the  Bnglish  language  for  a  great  many  years,  we  do  ' 


CfTILLE  (ALFRED),  AI.D., 

^  Pru/e^mitr  of  Th-ttry  and  Pmctict  <^f  M«dMn%  in  the  Untvfrtity  of  Pmna. 

THERArEUTlCS  AND  MATERIA  MEDICA;  a  Systematic  Treatise 

on  the  Action  and  Uses  of  Medicinal  Agents,  including  their  Description  and  History. 
Fonrth  edition,  revised  and  enlarged.    In  two  large  and  handsome  octavo  Tolamea.     yPrf- 

Dr.  Stmt's  splendid  w<irk  on  therapenticaand  ma*  |  abroad  its  reputation  as  a  cctandard  treatise  oaMaterii 
terla  medica.— L'in'//m  Mtd.  TimM,  April  8,  l&tU>.  Medica  is  Kocurely  establii^hed       It  is  eecond  to  bo 

Dr.  Still*  standK  to-day  one  of  the  best  and  most  7*^'^  on  the  hubject  in  the  EuglUh  tongue,  and.  It- 
honored  repreHeutative«  at  home  and  abroad,  of  Ame-  i  "^T^*  "  d^i'»dedly  superior,  in  Home  re«}KH-ts.  to  say 
rican  medicine;  and  these  volumes,  a  library  In  them-  other.- P/ir(/Ic  if.//,  owl  Surff  Journal^  July,  ISw. 
selves,  a  treasure-house  for  every  studious  physician,  I  StllK'sTheraiNfiuticti  is  incomparably  the  bent  work 
aH.^nre  hlN  fame  even  had  he  done  nothing  more. — The  on  the  subject. — ^V.  Y.  Metl.  Oaxette,  bepL  2C,  iNitv. 
Weston  Journal  of  M.dirine,  Deo.  1868.  .      ^,  gun^.,  ^^^k  is  becoming  the  beat  known  of  an| 

We  regard  this  work  as  the  best  one  on  Materia  !  of  our  treatises  on  Materia  Metlica.   .    .    .    One  vi  xU 
Metltca  in  the  Kuglish  language,  and  as  such  it  de-  \  most  valuable  works  in  the  language  on  tbesnbj*^;! 
serves  the  favor  it  has  received.— ^m.  Jourti.  Medi-  ,  of  which  it  treats.—^.  Y.  2Itd.  Joumnl,  Oct.  l^bS. 
eal  Sciencts,  July  18ti8.  I     ^.j^^  ^^^^^  exhaustion  of  two  editions  of  Prof  SillWi 

We  need  not  dwell  on  the  merits  of  the  third  edition  scholarly  work,  and  the  conaeqnent  necessity  tor  i 
of  this  magulflcontlycourolTcd  work.  It  U  the  work  third  e^Utiou,  is  suftlcieat  evidonce  of  the  high  e-tv 
on  Materia  Medica,  in  which  Therapentlcx  are  prima-  mate  placed  upon  it  bv  the  prufobHion.  It  la  ii«»  exaf 
rily  considered — the  mere  natural  history  of  drug-*  geration  to  say  that  there  is  no  auperior  work  npt^ 
being  briefly  dispoi^^d  of  To  medical  practitioners  the  subject  in  the  Eugllbb  lauguage.  The  i*re#<u 
thin  is  a  verv  valuable  conception.  It  is  wonderful  edition  is  fully  up  to  the  most  recent  advance  Ic  thi 
how  much  of  the  riches  of  the  literature  of  Materia  science  and  art  of  therapeutics. — Ijeavenworth  M*<U 
Medica  has  been  condensed  into  this  book.    The  refer-    cal  Htrnld,  Aug.  I7>ti8. 

ences  alone  would  make  it  worth  possessing.  But  it  The  work  of  Prof.  8tlll«  ban  rapidly  Ukea  a  kill 
iH  no  a  mere  compilation.  1  he  writer  exercises  a  ^y,^  j^  professional  esteem,  and  to  iiy  that  a  tbS 
good  Judgment  of  hU  own  on  the  great  doctrines  and    edition  is  demanded  and  now  Kv^^Ly^^Z.!*!!^^  InS 

Slmi*  ijvT'T'rJ'''  '^"'»'"^''"  ^'  '^^^•'r'    cfenn?lttrs  theflrmpo^^ 

feiilU's  book  is  aliuost  unique  as  a  repertory  of  in-  ,^,  i^J.,^^  ^s  a  work  of  great  reeeareb^  aJd^^ 
formation,  empirical  and  scientific,  on  the  actions  and  ,  gv.,,  ..  ,-  ^r^  »«  sav  we  have  noihiB. -^I-,h«,  ivJ 
n.es  of  medlcines.-/.>u,/on  Lan.^,  Oct.  31.  1S68.        j  SilfeediLgfJ  ?uinnVtbX*^^  SiS 

Through  the  former  editions,  the  professional  world  hlj;!  „^  :.  l.  \\  . /^  '  i-  ^  :  >  t**i ,  .+ in,,,. -y* ' 
Is  well  acquainted  with  this  work.     At  home  aud  \  «r  tltaraps^uiiak^i^iWaM^s  ifa»u«|,  Mm^.  uU. 


QRIFFITH  (ROBERT  E.),  M.D, 

A  UNIVERSAL  FOUMULAllT,  Oantainmg  the  Mcthofls  of 


1 


paring  and  Administering  Officinal  and  other  MedjcinoB.     The  whole  <^dAf»t«d  lo  PhyHrt^" 

and  Pharmaceutists.     Second  edition,  thorunghly  rtriMd*  wtlk  num^roae  »iMHtfttie.  hi 

BoBKRT  P.  Thomas,  M.D.,  Professor  of  Materia  Metlica  in  ibe  Phi|jM|«l|ihia>  Cullrtfr  o 

Pharmacy.     In  one  large  and  handsome  octavo  vGlume  of  0^(1  p«g«is^   dt>ut»le.ot^laaiaa 

Extra  cloth,  $4  00;  leather,  $5  00. 

Three  complete  and  extended  Indexes  render  the  work  '  .  lapled  for  hntnmdlmtt  c.^ 

tation.     One,  of  Diseasbs  and  thbir  RsmrHes,  ptniKi,  -^^^^d  **T  «Keli  fllrratt^ 

remedial  agents  which  have  been  usefully  exhibi  t«d  In  it , ' 

them — while  another  of  Pharmacbutical  and  B£>tA.f  le- 

Indkx  afford  the  means  of  obtaining  at  onoe  aivy  infu- 

arranged  alphabetically,  under  the  heads  of  tbf<  toaiiii^j: 

WeknowofuoueVu  our  language,  or  any  other,  i- ,  ■ 

One  of  the  mo»i  co\Ivv^^V«^  woT>t'%  v>l  W^\i\^4Va.Mit  i»aawi 
We  are  not  co^nUwuXi  v>l  lYn^  «x\«wi^i&%  ^l  «>^ax«2L\nSk'W^(^ 


ITiifBY  C.  Lba's  PimtiCATTONS — {Mat.  NpjL  and  TherapenHcB).     IS 


^EREIHA  (JOXA  THAN),  M,D.,  F.H,S,  aud  L.S. 
AIATFTITA    MEDHrA   AM>  THERAPFrTir?;     !, 

me  r.  Pfir^lrm^M  E1#mrtitN  of  Mai«>ri{k 

t^  ':op<cu,  artd  f\'ii|^tefl  to  the  iisfl  --! 


sind   Ph;»r; 


utiiA,      lo  one  t«rg«  m 


•i  hiiiidb<ut»«  odUvo  Tuluiuv  of  10 ill 


..ic«1 

*  the 

;  r  I     !■■ :  -« 


r.B»  extra  olotb«  $7  00*   lerith^r,  rkiMd  bftrni?,  $^  i"K 
•  bMn  I  PiqU.  bMU*  irUl  b«  uorw  «t(^t''<•ptab1«  (<•  the  •tad«i»t  1 


<nlt«  It  til*  I 

-A'  r.  w. 


lK,(»r*%.A**.t^  At  n  K^ti'-t  ] 


»p]Hi«r*^  kUiee  111*  l>iiiaia«  uf  llt«  BrlLi«!i  PSiArm^co- }  DceruiUr«  IbMI. 


VLUS  {BENJAMIN).  M.D. 
THE  MEDICAL  FORAmLARY:  beintr  a  Coll  rtiOTi  of  Proscrliilicmal 


tf  *  r  i  V  r»<  1  1  r  1 1  m  t  ^i  i*  w  r  i !  k  n 

I 

I' I 
,^l»  V*  ....    ....       ...      . 

ilcvr  hv  nnufbl  ta  rnfitler  i 
wMfh  hn-  iffifTTM  til**  r.  ; 


te*  for  Pobun*.    Th« 

'ti^^f,      Tf'  


UU|yJ«(i> 
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ria  Muiic^t  'tnd  Pharwmry  inthm  tTn1m*nrttf  of  r»iMiJ|pffnp»fu,  Ayt, 

MKDICA  AND  I  t.     Witli  thr« 

L«r|ttreg  on  tb«  M^ ,.. .,     i .^  ^v. .  ......  ...;Loa,  extra  < 

13  00. 


pr 


ft< 


-^ -;    .         Will 

CHHi-' i*^<».^  »*  iM^K8J*8ATORT.    Wl|1»erriili«tt»ii4«  i      oit.  wuh   'hr.t    •  t.^-u 


W.  P,   Hd*  »ii\.  f  r».^  pfi,  111 


14  Henry  C.  Lea's  Publications — (Pathology^  £c.) 


QUEEN  (T.  UENRY),  M.D., 

^^  Lrdurcr  on  Pathology  and  Mffrhid  Anntnmy  at  Chnring-OrofH  Botpitdl  Xtdical  SckoQl. 

PATHOLOGY  AND  MORBID  ANATOMY.    With  numerous  lUaa^ 

trntions  on  Wood.     In  one  very  handeome  octavo  volume  of  over  250  pages,  extra  eloth, 
$2  50.     (Just  Isiued.) 
The  8Cope  and  object  of  this  volume  can  be  gathered  from  the  following  condenaed 

SUMMARY    OF   CONTKNTS. 

Introduction.  Chapter  I.  The  "Cell.''  IT.  Nutrition  Arrested.  III.  Nutrition  Impaired. 
IV.  Fntty  Deprenerution.  V.  Mucoid  and  fSolloid  Degeneration.  VI.  Fatty  In^ltration.  VII. 
Amyloid  Degeneration.  VIII.  Calcareous 'Degeneration.  IX.  Pigmentary  Degeneration.  X. 
Nutrition  Increased.  XI.  New  Formations.  XII.  The  FibromaU.  XIII.  The  Sarcomata. 
XIV.  The  Gummata.  XV.  The  Myxomata.  XVI.  The  Lipomnta.  XVII.  The  Enchondromata. 
XVIII.  The  Osteomata.  XIX.  The  LymphomaU.  XX.  Tubercle.  XXI.  The  Papillumata. 
XXII.  The  Adenomata.  XXIII.  The  Caroinomata.  XXIV.  The  Myomata,  Neuromata,  and 
Angeomata.  XXV.  Cysts.  XXVI.  Inflammation.  XXVII.  Inflammation  of  Non-Vaacolar 
Tissues.  XXVIII.  Inflammation  of  Vasonlar  Connective  Tissues.  XXIX.  Inflammation  of 
Bloodvessels  and  Heart.  XXX.  Inflammation  of  Lymphatic  Structures.  XXXI.  Inflammatioa 
of  Mucous  Membranes.  XXXII.  Inflammation  of  Serous  Membranes.  XXXIII.  Inflammatioa 
of  the  Liver.  XXXIV.  Inflammation  of  the  Kidney.  XXXV.  Inflammation  of  the  Lungs. 
XXXVI.  Inflnmrnation  of  Brain  and  Spinal  Cord.  XXXVII.  Changes  in  the  Blood  and  Cireu- 
laUon.     XXXVIII.  Thrombosis.     XXXIX.  Embolbm. 

We  have  be<iQ  very  mncb  pleaiied  by  our  perusal  of    Inrormation  is  up  to  the  day,  well  and  compartly  ar- 
thU  little  volume.   It  In  the  only  one  of  the  kind  with  j  ranged,  without  being  at  all  scanty. — London  T 
which  WAjire  acquainted,  and  practitioners  as  well  j  cfl^,  Oct.  7,  1871. 
as  stadents  will  find  it  a  very  n«eful  guide;  for  the  ! 


flROSS  {SAMUEL  />.).  M.  D., 

^^  Pro/tMor  of  Surgery  in  the  Jefferton  Medical  College  of  Philadelphia, 

ELEMENTS    OP    PATHOLOGICAL  ANATOMY.     Third    edition, 

thoroughly  revised  and  greatly  improved.  In  one  large  and  very  handsome  octavo  voluma 
of  nearly  800  pages,  with  about  three  hundred  and  flfly  beautiful  illuBtrationi,  of  whkh  a 
large  number  are  from  original  drawings ;  extra  oloth.     $4  00. 

TONES  (C.  HANDFIELD^fTKs.,  and  SIEVEKINO  [ED,  H.),  M,D., 

^  AeeUtant  Phyticiane  and  Lecturere  iji  St.  Mary't  HospitfU. 

A  MANUAL  OF  PATHOLOGICAL  ANATOMY.     First  American 

edition,  revised.  With  three  hundred  and  ninety-seven  handsome  wood  engravings.  In 
one  large  and  beautifully  printed  octavo  volume  of  nearly  750  pages,  extra  oloth,  $3  59. 

-DARCLAY  [A,  TT.),  Jf.  D, 

^A  MANUAL  OF  MEDICAL  DIAGNOSIS;  being  an  Analysis  of  the 

Signs  and  Symptoms  of  Disease.  Third  American  from  the  second  and  jreviaed  Londoi 
edition.     In  one  neat  octavo  volume  of '451  pages,  extra  oloth.     $3  50. 

V[riLLIAMS  (CHARLES  J^ B.)7m^K, 

^  ^  Profestor  of  Clinical  Medidnfi  in  UnivrHty  OoOeg€t  London. 

PRINCIPLES  OF  MEDICINE.    An  Elementary  View  of  the  Causes, 

Nature,  Treatment,  Diagnosis,  and  Prognosis  of  Disease;  with  brief  remarks  on  Hygieniei, 
or  the  preservation  of  health.  A  new  American,  from  the  third  and  reviaed  London  edition. 
In  one  octavo  volume  of  about  500  pages,  extra  oloth.    $3  50. 


GLUGR^S  ATLAS  OP  PATHOLOGICAL  HISTOLOGY. 
TianKlated,  with  Notes  and  Additions,  by  Jo«ipb 
Lbipt,  M.  D.  In  one  volume,  very  large  imperial 
qnarto,  with  320  copper-plate  flgares,  plain  and 
colored,  extra  eloth.    $\  00. 

SIMON'S  GENERAL  PATHOLOGT.  as  condnolve  to 
the  £Mtabli8hmuut  of  KHtioual   Principles  for  the 


tlca!  Relations.  In  two  large  and  bandaomeoetavo 

volumes,  of  nesrly  1500  pages,  extra  cloth,  t7  oa 
HOLLAND'S     MEDICAL    NOTES    AKL     RBFLXC- 

Tioirs.     1  vol.  8vo.,  pp.  AOO,  extra  eloth.    %S  AO 
W  H  AT  TO  OBSERVE  AT  THE  BEDSIDE  AITO  APTEB 

Dbatb  IK  Mbdical  Casks.    Published  nader  the 

Prevention   and  Cure  of  Disease.     In   one  octavo.'      "  ..J^'^iiJl™  tn^**!!^"  ^^^^ 


volume  of  212  pages,  extra  oloth.    $1  25. 

80LLT  ON  THE  HUMAN  BRAIN  ;  it»  SLrnelure,  Fli y- 
siology,  and  Di»ea»eh.    From  the  Reeoad  aad  taach 
enlarged  London  edition.    In  one  iiclavD  ToJnuQe 
.V)0pagei.with120wood-ont»:  «xtrft  ejfvth.    #3  50. 

LA*  ROCHE  ON  YELLOW  FEVER,  ertii»idered  io  Its 
Historical,  Pathological,  Etiolo^eal,  sad  Therm])ea- 


vation.    From  the  aeoond  London  edition.    1  vel. 
royal  12mo.,  extra  eloik.    •!  00. 

LlYCfiCK  S     LK»n*tnjK»    O^    THE    Pltr.^CIPLII  , 

•itjLBCR,     For  I'       :         ■    vctrAJQf^tl    itE>«}*ui^  i:«l 
Judldf  pr*<stki.  —■  very  swa I  royal  Um*. 

t-oJi  ame,  extia  ^  >     ■      -^  >    -^  i 


xtia  ]lL^^p^[^^^ 


fiVNOLISON,  FORBES,  TWEE  DIE,  AND  Of 
THE  CYCLOPyEDlA   OF   PRACTICAL  ^ 

Treatises  on  the  Nature  fiml  TreitEin^r.t  of  r>!>?n<94 
Diseases  of  Women  an rl  CbiHreo,  M^^licsil  Junnprudi 
octavo  volumes,  of  32.''4cloubLe-i    * 
$15;  extra  cloth,  $11. 
*^*  This  work  contains  no  lass  i})t 
by  sixty -eight  ^l\ii{(\u&Yi«d  ^kjfS^ 


HnmT  C.  Lea's  Pdeucatiojis — IPracHre  of  Medicine),  IS 

^^INT  (AUSTLV),  M,n.. 
THEATISE    ON    THE    PRIXOIPT.KS    AND    PRACTICE    OF 

MBDICIKB;  detigned  for  the  oie  of  Studentf  and  Prm^titiufterp  of  M«lioine«  Third 
•lUUoo,  r«m*d  ttnd  «nUn;ed.  tn  one  l&rj;«  and  cIomIj  printed  octavo  votume  of  1003 
p^l^ei ',  1i&tid«otn»  exirsolothi  |6  00;  orttrongtj  boaod  in  leAthcff  with  rsliwd  biwdt,  $7  00« 

By  <'OTDtnon  cotijeot  of  tbo  English  and  Amoricnn  m«dioal  preit,  thti  work  hu  been  »F*1irne*l 
i  ibe  hifhejit  fH>9iti6D  n*  «  complete  and  compendloug  textbook  on  the  Kio«t  advanced  cohditt*>n 
*  #f  nedical  noteoee.     At  tbe  very  moderate  price  tl  which  it  ii  ofler«d  it  wilt  be  foand  one  of  the 
eliewpMt  Tulumefl  now  bafore  the  profejmion. 

I  jr«*^Kt»#,  .Hot.  \ys9, 

I^f    P<Br«worV.  fhnnfh  fUlntiif  AO  blfber  title 
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«cape  of  ioe41<^izie  irllh  lliAt  rigor 

nhowpi^  but  the  eDtid«as«d  j«t  clear  way  ta 

rhU  U  dooe  !»  a  p©rfr!«t  literary  triamph. 
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Tb la  fa  Id  aofne  re«pfi(ita  the  heat  tsrt-HrtoJt  of  teadU 


til   tbf»  pr«»" 
Ullott.^Zk> 


•'l*3tC<»ll»iDl   ' 

,,  ff«m  «ia.     1 


.UO*.    J  M^+f  I 


^iKM»WS     KAiriTAL    or   TBI    PRAmCI    ar  I  TOD D')i CUBICAL  L»CTntt6  0JfCBRTAIjrACrm 
MBPICIXS,     With   Addition*  by   l».   V.  Cojn>ta,  I      l>f*ia«M    Ii»  one  tie»t  octavo  Toiuae, of  ^aOpate^ 


H.  D.   1  v«u  svo..  pp.  eoo,  dvih.  |S  ao. 


extra  elatb.   $3  fiO. 


p  A  vr  {F.  W.l  M,  />.,  F,  n,  s,. 
A  TREATISE  ON  THE    FUNCTION  OF  DIGESTION;  its  Diaor- 


der*  and  their  Trealfoent.     From  the  ^ 
ttoall  oeUff),  extra  cloth,  $2  00.     {La{» 

altldy 

/.  ttiaci 


^   (I  ediUoD. 


In  oae  bandeome  rotttto*, 


pit. 


smui:,,  t*-!;  It  t«  full  or 


..f  which  Itl 
•altiai<U  lttfori«aU9«. 


JktkofoofhlygoQd  book,belnf  aearefttl  eyatemalle  |  — <?irtrf«ftrt|f  i/r4  X*j»n<nTf,  Jaa%li0ll. 


^ 


HIXTON  {WILLIAM).  M,  D.,  F,R.S. 
LECTURES  ON  THE  PIST   '     - -^  OF  TH?^ 

Intfodtictioii  on  itn  Anatomy  iiiiJ  I  From  th- 

tioo.     With  inuatratiooe  on  wood.      ...  -..,<  haudaome  uc- 
aaitr«elotb.     $3  26. 


L.'^r^  ^^f  t  /^  !T 


THE  INDIGESTIONS;  or,  Di*iMiKe<?  of  the  Dicrestire  Orsrtins  Funrtioti'B 

Treated.    Third  and  revi«i»d  Editiiifi.    In  one  handfume  octav o  volume  of  3i:{  pftg«p»  ext 
eloth.    $3  00,     ih*juJy  Fttl*i4$k*4i.) 
^  eery  leric<o  a  proporilAa  «>f  t^*  ftAUnnt*  apply  tag 

iwi^rjr  furrul  j.'i"i».'i!i-".i>T   nKirT^.f    tr,,)fi    ..Hf--  f-rru 
«f  lo4t* 
•«eia»or 
4irae(ty   i 

tialpotatof  vteWf  aetttaf  aatJe  tie  htgli«r  elalma  to 


m«rK.  we  Itikow  ef  do  mora  daalrahte  aef^nUttioa  I  ^ 


i  Qfii^U,  iaa.  2&,  U7l. 


1J  r  TttE  SA  us  A  UTmJL    {jHii  /#e«Md  ) 

KESTORATITE  MEDICINE.     An  narvmn  Annnnl  Oration,  dcT 

ered  at  the  Royal  College  of  Pbj^tetani,  Londin«  un  •Iiine  24.  187K     With  Two  Seqiteil 
Ia  one  T&rj  b«od*oitif  volaoie,  smftll  l2mo.,  extrm  olath«  $1  Od> 


IB 


Henry  C  Lea's  PrBLicATio.vR — (Prartire  of  Medicine). 


J.  J.  Pr  t/rMnr  »•/  Hyyif  nt  in  thti  Vniverirtty  of  Ptntuttflvnnlti. 

ESSFNTIALS  OK  TllK   PRINCIPLES  AXD   PRACTICE  OF  MEDI- 

ClNJj.     A  hMDilj-hook  for  Students  and  Practitionprji.     TLini  elitiiizi,  revii>«J  ikr.'I  im- 

]ir'ived.     In  une  haiilfoiue  rovul  ]2iiio.  volame  of  4^7  pug«^,  cl«arlv  printed  un  «mull  tjpe, 

cioth,  $2  38;  half  bi.una,  $263.     {JVow  Ready.) 

The  very  rfiiiarkahle  fnvor  which  hnn  been  bestowed  upon  thij>  work,  a>«  maiiifejiled  in  the  ex- 

hnu^'tton  <f  two  large  editions  viithin  four  yenri*,  show«  that  it  ha»  ^ucce^Tifully  {•uppiit-1  a  want 

felt  by  biith  ftudent  and  practitioner  of  a  volume  which  at  a  moderate  price  and  in  a  ciiiirenient 

i>ixe  !-boulil  aff-ird  a  clear  and  comjmot  riew  of  the  mo^t  modern  teachin)ri>  in  medical  practice. 

In  pre[)arin^  the  work  for  a  third  edition,  the  author  ha8  sought  to  maintain  its  character  by  very 

numerous  udditionn,  brinpcing  it  fully  up  to  the  science  of  the  day,  but  ho  concisely  framed  that 

the  (iize  of  the  volume  id  increased  only  by  thirty  or  forty  pngea.   'The  extent  of  ihe  new  informs- 

ti«»n  thus  introduced  may  be  estimated  by  the  fact  that  there  have  been  two  hundred  and  i^ixty 

separate  addition.-*  made  to  the  text,  containing  references  to  one  hundred  and  eighty  new  authors. 

Thix  little  •^i>it<imi»  of  xn^di''Hl  kiii>wIi>iIgo  has  al-    niulas  nr»  npiteDtled.  Intf^nded  a*  exumpl^pi  ut-rpij. 


Fi^HifT  )i^«>n  ii<~-ti(Vil  t'V  ui«.  It  Ih  a  viulr*  meoum  of 
v«liii\  inrlnilliiK  in  n  "h-irt  «i»iir.»  in<ist  of  wlint  l^  <*«- 
Hourml  in  iht»  H-ii*nre  aud  priiotJce  of  niedlclu«.  Th«» 
ihinl  piliti-'D  l«  Wt-ll  up  to  tli#»  i»reK«»at  day  in  thv 
iiii»dt'rn  invlhoil-ortr.-utiniMit.  auil  in  thi*  uH-of  u«-w!r 
iIi-r>iTi'r<-1  ilrng!*. — Jiovtun  Mtxi.  awl  iiurf/\  Juurmn, 
Oct.  10,  1J»:1. 

CfrtalnlT  ▼•>ry  few  voluineii  contain  no  much  pre- 
c1n4>  iur.irii'i:iti<>n  within  su  HUi^ill  a  cunipaaa.— A'.  Y, 
Jirrl.  J.ntru'il,  Nov.  Ib71. 

Tbt*diMeH''t>'<Hroconvenii^iitlT  clai^iflpd;  symptoniR, 
oauMitiou,  (liuj^iiOhiH,  ]»r<>giiii»ir>.  ami  tn-Htinoni  ar^ 
carefully  c.nH'..lor»'<l,  tl>»'  wlmlf  ln-iut?  m.irkHil  by 
briefue>«,  bat  clearu**!"*  of  ex|»rwisli»a.    (»ver  'A'lO  fi»r- 


•t  a«t  KnliIi'M,  fur  unthinking  praciltl<<u^r».  A  c.ici- 
pi**!**  inil-'X  fioilitate»th«»  u*i»iif  ihi«  hri!i*  vo!rini«,  la 
which  all  iiiipi>rlant  renit^di<>«  lately  iutritdur'-d.  r-u«h 
at  cliloFiil  hydrate  and  carbolic  acii).  tuive  T*<*'.Tt\ 
thfirfiill  rthare  of  attention. — Am..  J"urn.  '*/  Pfuirm., 
Hot.  1^71. 

lya  an  epitome  of  the  whole  scipnce  and  practice 
of  medicine,  and  will  be  found  iuo<«t  va!u*ii>i>*  to  itiq 
practltluncr  fur  cfty  refcreuc-.  »ud  e.-iKi-.al'.y  to  ihe 
HiiidiMil  in  a'.teLdiinui*  up«>n  lect;irt«a,  wLu^e  tiuir  ii 
to.i  much  in'oujiiii  with  niaiiv  Htndic«,  to  coi!!-Uit  '.L* 
l.'.r;r»'r  wijrk*"  *iiirh  :»  wurk  lon^f  alway*  \u»  ia  treat 
ilitmand. — (.UifUnmili  Mtd.  R'jj<rtutj//iiQV.  ijTl. 


|T^^  TSOX  (THOMAS),  M.  /).,  jr. 

'    LEr'TUUKS    ON     THE    PRINCIPLES    AND    PRACTICE    OF 

IMIYSiC.     Delivered  at  King>  College,  London.     A  new  American,  from  the  Fifth  re- 
vi.'id  and  enlarged  Kngli.-h  edition.     Edited,   with  uddition.4.  and  several  huTidred  illu«- 
tr.itiou*.  by  IIp.NiiY  IIahtsiiornr;  M.D.,  Professor  of  Hygiene  in  the  Univen:iby  of  Penn- 
sylvHuin.   In  twolarpe  and  han<lsomeSvA.  vols.  Cloth,  $1^  Oi>;  leather.  :f  II  0(>.    {Ju*r  rt^fi.'„.i 
With  the  a'-.-i^taiice  of  Profesrior  (Jeorge  Johnson,  his  »ncce>sor  in  the  chair  of  Practice  of  Meii- 
cine  in  Kin;;'d  College,  the  author  hnx  thoroughly  revised  this  work,  and  has  sought  to  bring  it 
on  a  level  with  the  most  advanced  condition  of  the  -ubject.     As  he  himself  remarks  :  **  Consider- 
ing the  ra])id  ailvance  tif  medicnl  science  during  the  last  fourteen  years,  the  present  edition  would 
Ve  worthless,  if  it  did  not  ditfer  much  from  the  la^'t'*— but  in  the  extensive  alterations  andaddi- 
tii«n?i  that  have  been  introduced,  the  effort  of  the  author  has  been  to  retain  the  lucid  and  collo- 
(juinl  style  of  the  Iccture-rooin,  which  has  made  the  work  so  deserveilly  }Hipular  with  all  cla«Mi 
'  f  the  profes::ion.   Notwith>tanding  these  changes,  there  are  some subjectj^ on  which  the  American 
reader  might  reasonably  expect  more  detailed  information  than  has  been  thought  requisite  in 
Knpland,  and  these  deficiencies  the  editor  has  endeavored  to  supply. 

The  large  site  to  which  the  work  has  grown  seems  to  render  it  necessary  to  print  it  in  two  vol- 
ume:', ill  ]«lace  of  one,  as  in  the  last  .\nierican  edition.  It  is  therefore  presented  in  that  shape, 
hand.-oiueiy  printed,  at  a  very  reajionable  price,  and  it  is  hoped  that  it  will  fully  maintain  the 
]>o!iition  everywhere  hitherto  accorded  to  it,  of  the  standard  and  cluasical  repreaentative  of  Eng- 
lish i»ractical  medicine. 


At  length,  afit«r  many  montliH  of  expectation,  we 
Jiavo  th»*  KitlKfiicllon  of  tlndiui:;  ourueUoM  thla  week  In 
pon»<»»Hlon  of  a  nivisM  and  enlarged  edition  of  Sir 
Thoniaa  Wati*'»nV  ci»li»brati»d  LecturcH.  It  Ik  a  ftob- 
Jf'ci  for  rongratnlation  and  for  thank fulneaM  that  r^ir 
Thoiuai*  Watson,  during  a  period  of  comparative  lel- 
H'lrc,  after  a  long.  laborH'U-*,  and  rnont  honorable  pro- 
f.'i^iiMial  can-er,  while  retaiuinsf  full  poB».ri«Mion  of  hlK 
h'Au  m«  ntai  fiicullieH.  Mbould  h:ive  employed  the  up- 
p-ii. unity  to  ^ullm:t  hiN  Lecturen  to  a  more  thorough 
revixi-in  than  wa#  poi>ptible  during  the  earlier  and 
Im^ier  pcritid  of  IiIh  life.  Carefully  paa^ingln  review 
^onle  of  ih-  most  intricate  snd  impurlant  pathological 
audjiractical  (lUOKtionH,  thcreKUlto  of  hin  clear  ini«lght 
an  1  hiacalmjuditmeut  ar^  now  reciirdM  for  the  l>ene- 
lii  i»f  mankind.  iu^laugUMge  which,  for  precihlon,  vigor, 
and  claxKicHl  eleganro.  hai*  rarely  been  etiualled,  and 
n^vor  hurpaxscil  The  reviaion  haa  evldeully  been 
m  )Ht  carefully  done,  and  the  reitulta  appear  in  almost 
e  .ery  page.— 2/r«.  M*.d.  Juum.,  Oct.  14,  1871. 

No  trordscan  convey  lh<>  pl«MKurabIo  satisfaction 
that  we  i'»*el  in  looking  over  th«  rovii»ed  edition  of 
the  aiimitahlti  Iccturct  of  thin  dixliuifuiihed  author. 
The  ejtrnt»htn«'fii*  which  nMrk^d  IiIh  whole  profea- 
a'onal  c:ir>'er  leadv  him,  in  u  characteristic  manner, 
to  di>vo|i-  hl>  Iaj<1  leisure  InMir-.  to  the  eorn-ctlon  of  IiIh 
urc-.xi  cliiKoir  \i-ork.  The  li'i-;ur«'»«  are  ho  whII  known 
and  i»o  jiihtly  appreciaiel.  that  it  la  scarcely  ninrea- 
-i:v  to  ilo  ujor.i  ihau  i;ill  uiti>nllou  to  th^  speci.il 
ail  a-itiigeA  of  the  la^t  over  pn-rloua  editiona  In 
tlie  revlHion,  the  avUhor  Uii-<  ditplay<-d  all  the  charm* 
and  adv.iutugen  ot  grtal  cuWure  *.\vOl  ii  t\v?l  »sxv<»tv- 
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t'uce  combined  wUb  U^o  touTiOL<i*\.  ^xx^^xu^uv.  «.^^\ivu-  x,i^x\>j,\'*'»*-. 


«7erlty  of  purpose.  The  aathor'a  rare  comblnatloa 
of  ffreat  acleuiiflo  attainments  combined  wtih  wea- 
derful  foreuhic  elo«|uence  has  exerted  extraordinary 
eminence  over  the  latt  two  generatioBaorphyidelaaa. 
1Ii«  clinical  deacriptioua  uf  moat  dieeasee  hare  aerer 
lH>en  e«|aalled ;  and  oa  thin  More  at  leaal  hia  wurk 
will  lir«i  long  in  the  fatnre.  The  work  will  be 
nought  by  all  who  appreciate  a  great  bookv— ^aur. 
Journal  nf  Syphilugraphy,  July,  187S. 
We  are  exeeediii^i>  nmtiii^d  j?  ■-  . 
this  new  edition  of  Wfti*oD.  pre-giui  . 
<>f  Engllab  authurs  ^^^  ^'' PmctiC'.'.  ^^ 
the  flrnt  editiitn  a^  U  mme  t^  o«  tanliiv 
ments  through  tb<^  "Mmiical  Keirn  a^' 
dhall  never  forget  iha  |fre*t  pWa^nr**  » 
derived  from  Ita  ^rai<)iic  tt^iJnpati 
^'igorouA  Htyle  aud  »tiil:fltifhd  £nv 
yeara,  extensive  obierTaiion^  |', 
iiud  yet  contlnni^OA  ■"lUlvaiiia^tii,  b>ivn  cotn 
^ive  ui*  in  thia  laifi'Hl  cililiiliMU  &  to«id#1  ftf  ^i 
excellence  In  teaehiiiA  with  rara  bfukaly  \m 
of  communicatloo  Hut  tlii«  ^ttistin*  JiAnli 
jKiaui  of  oura.  Th^  i«l«i!litia  vf  Frul  llanah«f^a  4>i 
the  American  editor,  is  to  oi  pftfnHerly  fnttifT^^^f. 
and  ninat  insure  fltnu  Ur^Tir  p>;ii:^ 
general  aale  to  Aiiii>^r(<'iku  Ti.4.Ji:>r« 
IH  thui*  afforded  ihvA.  \\i  -'^/^Mf  fmr' 
found  np  to  the  t1mH<  ■"' 
uiark  we  have  ^ee!^t  m^>\, 
4r'»n-idered  eoinpI<*ie  ^<- 
t»hraH«  may  not  « ; 
.4>*x,  mo<<t  eiuphatioaiiy  imeii* 


^LLVT  (A  (JStrN).  M.  />.. 

A  PRACTICAL  TREATISE  OX  THE  IHAGKOSIS,  PATHOLOGY, 

>*ND  TRB4TMKNT  0?  nrj^KAPFlff  fTp  THE  f1«AKT      fteroiiH  r-vf.*4  «»i.|  *.n1nrr**4 


:ku«  v>  maiDUiD  it*  position  &»  ttie  itaodard  tre atiiie  on  the  vabj^ot* 


•  f  my  r«»c«ii! 


Yim  e(«^*ic  »a  ej^ieudod  ])mr*i>ajU  oliiiieai  atuU/ttTAU*  i  A«tf#« 

A   PRACTICAL   TREATISE   OX   THE  PHYSICAL  EXPLORA.  | 

TtO\  OF  TBB  CHEST   AND  THE  DIAOyOSIS  OF  DISEASES   AFFECTINO   TITS 
ni:5!»IRAT0RY  OKGAXS.   Srcoad  and  renaod  •diiion*   In  oBffh»iid«uui«  ociavu  votua»e 

♦  V'^  :  igM,  extr*  cloth,  $4  60, 

tiitel*  OD0  of  ibo  moft  rrQ«rw)>rth]r  i  trl*tch  p«rr»<)«>i  hi«  irtiol«  work  ti^od  ftit  a<MlTf<»flMl 

i!a  for  U  a  pUe«  •« « •>t»o«liir4  «i*ik 


:'.h  \m\mtm%  \ 


..  - ...^-  ,. ...  inm  , 


"^ULf  FT?  fn^xRr  JVILLfAM),  M.  D., 

St   Giktrge'w  IJ<*»p'U(U^  Londonn 

^  I  -i:S  OF  THE  LUNGS  AND  AIR-PASSAGT!:S.    Their 

P*  jtiot  Diagmoiis,  STtoptotni,  and  Treatment.     From  ih«  M^eond  and  reyUud 

Er  q.     In  on*  bjindtotne  octATo  rnlutne  of  «hnt;t  5^^  p«gef ,  extrn  rTnffi,  f  .'t  &<^, 

di*«««««  of  tb«  eb#at  wu  to  '  )u»- 

r  to  nan  J  wbo  dt4  aot  koair  .  ttia  , 


jrr/LUAMS  (CBAHLES  T),  ALD., 

PULMONARY  CONSUMPTfOX;  Its  Nature,  Vartcties,  and  Treat- 

afUt,     Vivih  %n  Analytic  of  On«>  Thouvnnd  rM««  t-o  eiemplify  iu  duration.     In  one  a«at 
(if3t«vo  vulume  of  about  3^0  HN$*<t  ««tj^  cloUi.     (J^fof  /i#wW  )     $2  dUt 


8««aB  ttUl  ■it»«4k  froa  a  naor*  caormoQa  eitp«r1> 


pr«TloQa  aatltor:  but  probahlf  ibera  U  D«niAt»47, 


Alt' 


flll*fi»«alU  &ra  mure  fa««r*M«  tb«a  Uium  of  aaj  i  **  ^^'^* 


I  LA  KOCHB  OX  FHF' 
#lai|Jl,  «»fMH)  pa«««. 

'  §pr-»f  ^'  p  »  ' '"  ^'  ^' !  '^^  ■  •' ' 


I  ToL  ^TQ,  extra    SKIT 
I      «' 

coKsrjtpTiox. 


i   ill 


8AI 


18  ITuNRY  C.  Lba's  Publioationb — (Practice  of  Mediciite). 

f>0 BERTS  (  WILLIAM).  M.  D„ 

^ •'  Lt'.ctnrer  on  Medicine  in  the  ManehaHer  School  of  drntieint,  Ac. 

A  PRACTICAL  TREATISE   ON  URINARY  AND  RENAL  DISU 

EASFS.  inoludinf;  Urinary  Deposit.    Illaitrated  by  numeroas  casM  and  engrarlocs.   Sro- 
ond  American,  from  the  Second  Revised  and  Enlarged  English  Edition.     In   one  xtrj 
handsome  octavo  volume.     (Just  Ready.) 
Without  iiicreasing  greatly  the  eixe  of  the  vulame,  the  author  has  subjected  it  to  a  very  tho> 
rough  revision  and  ha«  sought  to  embody  in  it  the  results  of  the  latest  experience  and  inve«tiga- 
tinni*.     A  large  number  of  new  wood-outs  have  been  introduced,  as  also  a  colored  plate  represent* 
ing  the  oppenranoe  of  the  different  varieties  of  urine.     In  every  respect  it  is  therefore  presented 
as  worthy  to  retain  the  position  which  it  has  acquired  as  a  leading  authority  on  a  large,  import- 
ant, snil  per])lezing  class  of  aifeclions. 

A  few  notices  of  the  first  edition  are  appended. 

The  plan.  It  will  thus  be  eeen.  in  very  complete,  .  to  the  wants  of  the  majority  of  American  practttlon- 
and  the  ninnnnr  In  which  it  has  been  carried  out  i«  erHfromltdclearaeflo  and  Kinp1eannoaiirem<^tof  the 
in  the  liiuhe^t  defrree  8ati^f«ct«lry.  The  characters  f^ct*  in  relation  to  diaf;n«Mis  and  treatment  of  urinary 
of  the  dlff*Tt>nt  depohSts  are  very  well  deKcribed,  and  dinorders,  and  contain*  in  condensed  form  the  investi* 
the  mieroicopic  appearances  th<>y  preKAnt  are  illus-  <  gations  of  Beuoe  Jones,  Bird,  Beale,  Haai^all.  Front, 
tratod  by  ntiineroaa  well  executed  engravings.  It  and  a  ho<«t  of  other  well-known  writent  upoa  tbU 
only  rei'iiain^  to  ns  to  strongly  recfimmend  to  our  .  subject.  The  characters  of  urine,  phy*iu1ofical 
r»*i<der>«  Dr.  Rnborts's  work,  as  containing  an  admlra-  ,  and  pathological,  as  indicated  to  the  naked  ey*  as 
ble  r<'j«f»n;j<  of  the  present  state  of  knowledge  of  uri- '  well  as  by  mirro«:opical  and  rbemiciil  lnve*ti«a- 
uary  dU«^a»-e«,  and  a»  a  safe  and  reliable  guide  to  the  tions,  are  c«>nclHely  represented  both  by  de-cription 
clln'lcHl  obherrer.— £/Zi«!ftiryA  Mrd.  JmumaL  and    by   well    executed    engravings.  —  CinciMnati 

Thn  moHt  coiupleteand  practical  treatise  upon  r»nal ,  •^"«*^*'  o/ Med. 
disoasoH  we  hare  examined.   It  is  peculiarly  adapted  ■ 

DASH  AM  (  W.  /?.),  J/.  /)., 

X/  St-niur  Phf/Kfrfan  to  th^  WtJUmimter  ffotpital,  Ae, 

RENAL  DISEASES:  a  Clinical  Guide  to  their  Diagnosis  and  Treatment. 

With  illustrations.  In  one  neat  royal  12mo.  volume  of  304  pages.  $2  00.  {Jusi  IstueL) 
The  chapters  on  diagnosis  and  treatment  are  very  j  meat  render  the  book  plpaslngand  coaveaieaL— jte. 
good,  and  the  studfut  and  young  practitioner  will  Joum.  Med.  Sni^nres^  July,  1S70. 
flud  them  full  of  valnable practical  hints.  The  third  |  ^  book  that  we  believe  will  be  found  a  T«luabla 
p«rt.  on  the  urine,  is  exc».llent.  and  we  cordially  .  asMstant  to  the  practitioner  and  guide  to  tbestudett 
r«^comn«^nd  it*  peroKsl.      The  author  has  arranged  i  ^Baltimore  Med.  Journal,  July,  1870. 

his  matter  in  h  Mtmewhat  n<»rel,  and,  we  think,  use-  ■      .^     .      ,.        -  ,v     «    v        ju-       #    _  ^i »«. 

ful  form.  Heri.  everything  can  be  easily  found,  and,  ..  The  treatise  of  Dr.  Basham  dilfers  from  the  reet  la 
what  iK  more  important,  easily  road,  for  all  the  dr^  ,  "•  special  adaptation  to  clinical  Htudy  and  its  coa- 
details  of  larger  books  here  acjuire  a  new  interest  :  d^n^*  ^n**  ^l™""^  aphorismal  style,  which  «»*••« 
from  the  author's  arrangemi^nt.  This  part  of  the  •^'"y  "»»«*  «"^  ^^"^^^  understood.  .  »r*"**•'J'^• 
book  is  full  of  good  work.-;?rtf.  a,^  Fbr.  Medico^  .  »«thor  express^  •«"•  n*?.  J*;;j»'J''*j5^  11?.  vu 
Chirurgic^a  W^riVic,  Jnly,  1S70.  «^«fth7  of  consideration.    The  volume  U  a  valBs|bta 

**  •        /•  addition  to  this  department  of  knowledge.— Pac^ 

The  easy  descriptions  and  compact  modes  of  state-  ■  Mitl.  and  Surg.  Journal,  July,  1870. 

MORLAND  ON   RBTKNTION  IN  THE  BLOOD  OF  THB  BLEMBNT8  OF  THE  URINABT    SBCRBTIOF. 
I  vol.  6vo.,  extra  cloth.    75  cents.      

TONES  (a  HANDFIELD),  M.  />., 

*/  Physician  to  St.  Mary's  HospUnl,  Ac. 

CLINICAL    OBSERVATIONS    ON   FUNCTIONAL    NERYOUS 

DISORDERS.     Second  American  Edition.    In  one  handsome  octavo  volume  of  348  ] 
extra  cloth,  $3  25. 
Taken  as  a  whole,  the  work  before  us  furnishes  a  I     We  must  cordially  recommend  it  to  the  i 
short  but  reliable  account  of  the  pathology  and  treat-  '  of  this  ci>untry  as  supplying,  in  a  gr^at  meacnxe,  s 
meat  of  a  clans  of  very  common  but  certainly  highly  ,'  deficiency  which  exists  In  the  medical  literature  of 
obscure  disorders.    Theadvanced  student  will  flud  it  >  the  English  language.— Airto  York  Med,  Jbitrit.,  April, 
a  rich  mint*  of  ralnahle  facts,  while  the  uipdieal  prac-  '  1867. 
titioner  will  derive  from  it  many  a  snggAstive  hint  to  I 

a'.d  him  in  the  dlagnotin  of  "nervnus  ra«e»,"  and  in  The  volume  la  a  most  admirable  one — fall  of  Mats 
determining  the  true  indications  for  their  ameliora-  '  and  practical  suggestions.  —  Ca acuia  Med.  JuutmL 
tlon  or  cure.— ilmer.  Journ.  Med.  Sei.,  Jan.  lStJ7.         I  April,  1867. 

.V  DISEASES  OF  THE  SPISAL  COLUMy ASD  OF  THB  NERVES. 
By  C.  B.  Radclifp,  M.  D.,  and  others.     1  vol.  8vo.,  extra  cloth,  $1  50. 


o 
s 


LADE  (D.  />.).  i/.Z>. 

DIPHTHERIA;  its  Nature  and  Treatment,  with  an  account  of  tlieHi»* 

tory  of  its  Prevalence  in  various  Countries.     Second  and  revised  edition.     In  on*  BMft 
royal  12mo.  volume,  extra  oluth.     $1  25. 

TJUDSON(A.),  M.  D„  M.  R.  LA,, 

-^-a        PhyjtMan  to  the  Mtath  Hoftj,Ual. 

LEtn^URES  ON  THE   STUDY  OF  FEVER.     In  one  voL  8vo.,  extn 

Cloth,  $2  50. 

J^rONS  {ROBERT  D,),  K^cTc. 

A  TREATISE  ON  FEVER;  or,  Selections  from  a  Course  of  Lectuwi 

on  Fever.   Being  part  of  a  Course  of  Theory  and  Practioe  of  Medicine.   In  one  na«i  i 
Toiomef  oi  ZKil  pa^^^^  «x\.t^  ^Vq\.^.    (2  26. 


HlHBT  €•  Lia'8  PuBtJOAITOWi — (  Venereal  Dueages,  etc.). 


B 


111 


CM^fEAD  (Ft:  V  J],  M.D.. 

TilK    rATUOLuu\    AND   TREATMENT  OF   VENEREAL 

K  A^KS;  rndulmpf  tli«  i^-julta  of  r^eat  iovctfUgAtiuui  ui»ou  the  iubj«ct,  Tbirit  oditioa 
r>'vti«>il  und  '  ~  '  x^itb  illtt»tr«tioDs>  In  one  l&rge  iind  h«adfQiu«  ocUto  TaliiOMr  i 
.iT^T  jlKl  p:i  4h,  |5  00  J  (either,  f«  00.      (»/w**  Usumd.) 

'■  ■  \  •rlii».'  til  i  ffofic  iij^ikin  for  Chtt  preii,  tlie  feuthor  !<  i«  ^a^*]' <  tr<1  it  to  «  t* 

Mftriy  |:»<trtionii  h«vs  bevn  rewritten,  ftnrt  mucb  ti'  '  in  ftftUr  1 

on  ft  l«Tel  with  the  inoit  ntlviinoed  tfondltioii  cifei^  ,  i  Uy  ciirvrui 

r  I        ,       i   •!  vilJmjiure  fuf  it » cottUudAiicci  uf  iln  t'ovUiuU  a« » 

t.-  Its- 1  1)  ii.-iiv.,rt»'\  ^.vii.i>-  ,  ^  '    .     !.on«r- 

ff  l»  ihtf  (a-mt  coini'l*l*»l»oijk  wU!i  whifb  w*  kr^  ae-  '  inveb  arp^clAl  oontiD«ik(lRH^«  a*  If  II*  prr>>l4>r#»*ora  bft4 


It: 


iAinta'l  In   111*  l«t))rn»»««      THi*  U(*«f  vi»^a  of  tU* 


l^.r    11m MM  I.. 

il|4>WA  ««  ll>*  t 


not  l>e9U  puhlUtiMd 


.  1*71 


'  Tin  l«  bv  1 
It  l«  rnr 


h.-iaV  TTh-. 


I  lilt  my  rtiii 


-y    1    JfrUic't* 


flCLLRHIER  (A.\  and 

\y  Hurgmm  to  /Ac  Utpital  du  MtdL 


nUMSTEAD  {FnEElfAyj.l 
AN    ATLAS   OF   VENEREAL   DTSEASES.      Tratjsiatcd   and    EJued   hf\ 

Kkkbii4«  J.  BuMSTJiAA-     In  0D«  Urge  imperiiil  4to,  volume  of  S28  pAgM,  double  oof  tun  na/^ 
w^fh  ?<t  plAt^f,  ^f,^fj,[„;r^^  nhnot  150  fi^urei,  beftuiirully  colf»r«d,  Wfttijr  of  them  thr  kIm  <if 
tb,  |17  UO;  Abo,  10  fire  p&rli^  itoal  wrK{ip«rsfur  utiullng,  »l 


A... 
ftAma  ft  i' 

A 


At  ft  »iiMrr., 
tO*  of  ^UtiiiL  and  print 


:  LbU  Wf>rk,  It  in  offered  ftt  ib^Terjloir  y 

it  witbia  tb»  reach  of  nil  vrbo  ftr«  lfil«re«led  in  thi 
«ft^rty  imprcfsioQj  of  tb«  plntei  wnrH  fin  wpM  t«  . 
!«  ftiid  l4?jit  lenc  free  b^  tnftil,  «n  r-  i, 

rotljie<»wuB<»4f«BLfiet*  I     ThellftH 

»  la  ibU  f«)Jaio«.     ■Kjrtux  tbr  : 


I 

I 


|fn. 

OB  r 

!■ 
br« 
tb- 

T 

■».T  I.  *  t' 

whlJti  1 


rli#i-   nil   I  hilt  e»B   b«  UOKttt  bjf 


r'l.'^   iif   Trill  fir    r*Oti*  . 

itiftj. 
t*«r  of  lhl«  ntM'nlfloftDl 


•  vtblnf  of  thit  ktnd  «T«r  hiifor«  1miia«1 
— Oav'irfij  MM.  JftHirnfd^  Murfli,  w 


Otkfrr  irrllfir*  fan1d»t  M  CaI1r«n#f  bftv*  ftfita  a*  ft 

1   *,.n,.ii,t  ,>f  »h..  .Jj..  I..-,  .if  trdLrli    tj«i    (i.  -Li.    Lut 


nbtMbctdM.     M. 


a  Uitfe  enatitry 


—0^1(^4^/^  lf«i    fjituit^i,  Marf-h,  1MB 

T!mi  oiiwt  rp!»ii,UJl7  llluatralod  Wi'rk  In  tha  Uo- 
ignmi^  ao't  la  oar  a|>iulua  t%t  wqrr  ii««fol  lh<iji  rb<n  i 
rr<i««b  »rlflftfti.— Jim.  ,/o«r«,  ITnl.  ScUmtg*,  Hn.'m   ' 


ae.^iirit.  ainl  iVr.  Jfi^irtPCMr. 


I 


//7LL  {BERliELEin,  ^ 

ON  BTFIIILIS  AND  LOCAL  CONTAOroUS  DISORDERS.    la 

one  hmidjom*  <k3Uvo  volume  ;  extr*  elotb,  $Z  %h,     il^t*J^  /^m/a^a^,/  . 


ftblU 


rurir 


-  and  tb*  «»r«ral 
t  tt  •« *«pMlari7  f  aluaKU  b««k  to  tr 
tYJirrv*IIS,    AMU    TkEAT^£iiT    OF   iPltJUiA' 


«<t  Jlf«l.<i<i 
Tbe  iB4*t  coa  t 


tt ;  II  la 


ii»4(«4  — ilM/«f^>  J^(t!  «i4 


!•  dftft  fol.  ire.,  ^t  ftbmit  I^W  ypL« 


so 


Henry  C.  Lea's  Publioationb — {Diseases  of  the  Skin). 


W/L^WiV  [ERASMdS),  F.R.S. 

ON  DISEASES  OF  THE  SKIN.  With  Illustrations  on  wood.  Sev- 
enth American,  fVom  the  sixth  and  enlarged  English  edition.  In  one  large  octaTO  rolome 
of  over  800  pngea,  $5.     {Lately  Puhlishsd.) 

A  SEKIES  OF   PLATES  ILLUSTRATING  "WILSON   ON   DIS- 
EASES OF  THE  SKIN;"  consigting  of  twenty  beautifully  executed  plates,  of  which  thir- 
teen  are  exquisitely  colored,  presenting  the  Normal  Anatomy  and  Pathology  of  the  ^kia, 
nnd  embracing  accurate  representations  of  about  one  hundred  varieties  of  diaeaM,  most  of 
them  the  size  of  nature.     Price,  in  extra  eloth,  $5  60. 
Also,  the  Text  and  Plates,  bound  in  one  handsome  volume.     Extra  cloth,  $10. 
The  in<iu8try  nnd  care  with  which  the  author  has  revised  the  present  edition  ar«  shown  by  the 
fact  that  the  volume  has  been  enlarged  by  more  than  a  hundred  pages.     In  ita  present  improved 
form  it  will  therefore  doubtless  retain  the  position  which  it  has  acquired  aa  a  standard  and  elasneal 
authority,  while  at  the  same  time  it  ha<  additional  claims  on  the  attention  of  the  profession  ai 
the  lateiit  and  most  complete  work  on  the  subject  in  th«  English  language. 

We  can  safely  recommend  it  to  the  profeMioB  m 
the  bent  work  on  the  sabjeet  now  In  exivt^nce  la 
the  Englliih  langaage.— Jfesiiicai  Times  and  G^utti*, 


Bach  a  work  aa  the  one  before  na  Is  a  moat  capital 
and  acceptable  help.  Mr.  Wilaon  baa  long  been  held 
ai*  high  anthority  in  thia  department  of  medicine,  and 
hla  book  on  diaeaaea  of  the  akin  has  long  been  re- 
garded aa  one  oi  the  beat  tezt-booka  extant  on  the 
anbjftct.  The  preaent  edition  ia  carefnlly  prepared, 
and  bronght  up  in  ita  reviaion  to  the  preaent  time.  In 
thia  pJiti*>u  WH  have  alao  inclnded  the  beantifal  aeriea 
'of  platoh  illuatrative  of  the  text,  and  in  the  last  edi- 
tion published  ^»»pa^at♦^ly.  There  are  twenty  of  theae 
plate^i,  nearly  all  of  them  cnlor«>d  to  uaturo.  and  ex- 
hl*" 


Mr.  Wilaon'a  volume  la  an  excellent  digest  of  tks 
actual  amount  of  knowledge  of  eutaneoua  diaea<<^; 
it  inclndea  almoat  every  fact  or  opinion  of  importatttfe 
connected  with  the  anatomy  and  pathology  of  the 
6k\n.— British  and  Partign  MedietU  Review. 

Theae  platef)  are  very  accurate,  and  are  executed 
withanelegauc«*and  taste  which  are  highly  credilal-la 
to thoartlHticAkillofthe  American  artist whoexecntai 
them. — iSSf.  Louis  Mtd.  JcumaL 


hlbiting  with  great  fidelity  the  variona  gronpa  of 
di»<eaae^  treated  of  in  the  body  of  the  work. — Gin- 
einnati  L*incett  June,  1863. 

No  one  treating  akin  di««eaaea  ahonld  be  without 
a  copy, of  thia  atandard  work. —  Canada  Lancat. 
Angnat,  1863. 

JDT  THE  8A3fE  AUTHOR.  

THE  STUDENT^S  BOOK  OF  CUTANEOUS  MEDICINE  and  Dis- 

KASBS  OF  THB  SKIN.   In  One  very  handsome  royal  12mo.  volume.  $3  50.    {LaUiy  Issvfd.) 


The  drawinga  are  very  perfect,  and  the  flntah  and 
coloring  artiatic  and  correct;  the  volume  ia  an  iadi»- 
pen«able  companion  to  the  book  it  lllnatralca  and 
completes. — Charleston  Medieai  JounuU. 


J^ELIGAyr  (J.  MOORE),  M.D.,  M.R.I.A. 

"^  A   PRACTICAL   TREATISE   ON   DISEASES   OP    THE    SKIN. 

Fifth  American,  from  the  second  and  enlarged  Dublin  edition  by  T.  W.  Belcher,  M.D. 
In  one  neat  royal  12mo.  volume  of  462  pages,  extra  cloth.     $2  25. 

Fully  equal  to  all  tho  rot|uirenieutaof  atadentaand 
young  practitioners.     It  ia  a  work  that  h,aa  atood  ita 


ground,  that  waa  worthy  the  rnpniation  of  the  au- 
thor, and  the  high  position  of  which  haa  boen  main- 
tained liy  ita  learned  editor. — Dublin  Med.  Pressand 
Circular,  Nov.  17,  1869. 

Of  the  remainder  of  the  work  we  have  nothing  be- 
yond untinalifled  commendation  to  offer.  It  ia  so  far 
the  mi)Nt  complete  one  of  ita  size  that  baa  appeared, 
and  for  the  htndent  there  can  be  none  which  can  com- 
pare with  it  in  practical  valne.  All  the  late  diaco- 
v<>rie»  In  Dermatology  have  been  dniy  noticed,  and 
th«ir  value  Justly  eatimated ;  in  a  word,  the  work  is 


fully  up  to  the  times,  and  ia  thoroughly  atocked  witk 
moat  valuable  information. — Ano  Tork  Med.  Reeord, 
Jan.  16,  1S67. 

This  inatructive  little  volume  appears  once  n'tra- 
Since  the  death  of  ita  diatingniahed  author,  tbe  atndy 
of  Hkin  diaeaaea  haa  been  conaldembly  a.dvan<^.  aad 
the  reanlta  of  theae  inveatlgatioua  ha.ve  been  added 
by  the  preaent  editor  to  the  origi  nal  work  of  I>r.  Keli- 
gan.  Thia,  however,  haa  not  ao  far  increased  ita  balk 
aa  to  deatroy  ita  reputation  aa  the  most  conr«nieai 
manual  of  diaeaaea  of  the  akin  that  can  be  procorei 
by  the  student.— 0%<ca^  Ifed.  Journal,  Dee.  1866. 


JjT  THE  SAME  AUTHOR.  

ATLAS   OF   CUTANEOUS   DISEASES.     In  one  beantifiil   quarto 

volume,  with  exquisitely  colored  plates,  Ac.,  presenting  about  one  hundred  rarieties  of 
disease.     Extra  cloth,  $5  60. 


The  dlugDOHla  of  eruptive  diaeaae,  however,  nnder 
all  circnmtitancea,  ia  very  difficult.  N<>vertheleaa, 
Dr.  »ligan  haa  certainly,  "aa  far  aapoaNible,"  given 
a  faithful  and  accurate  repre»entatiou  of  thia  olaaa  of 
diat>af<ea,  and  there  can  be  no  doubt  that  tbeae  platea 
will  be  of  great  use  to  the  student  and  practitio|)erin 
drawing  a  diagnoaia  aa  to  the  claaa,  order,  and  aperies 
to  which  the  particular  caae  may  belong.  While 
looking  over  the  "Atlaa"  we  have  been  induced  to 
examine  alao  the  "Practical  Treatiae,"  and  we  are 


inclined  to  conalder  it  a  very  superior  work,  eo«- 
bluing  accurate  verbal  deacription  with  aound  vi^vi 
of  the  pathologv  and  treatment  ot  eruptive  diaeacei. 
— Glagyow  Med.  Journal. 

A  compend  which  will  very  much  aid  the  prac!i< 
tioner  in  thia  difficult  branch  of  diagnosis  Takes 
with  the  beautiful  plates  of  the  Atlaa,  which  are  re- 
markable for  their  accuracy  and  beauty  of  colorings 
it  conatitutea  a  very  valuable  addition  to  the  library 
of  a  practical  miui.—Bufialo  Med.  Journal. 


TJILLIER  (THOMAS),  M.D.. 

•*-*^  Phyjrician  to  the  Skin  l)*>partment  of  Unirxtrsity  College  Hospital,  Se. 

HAND-BOOK  OF  SKIN  DISEASES,  for  Students  and  Practitioners- 

Second  American  Edition.     In  one  royal  12mo.  volume  of  358  pp.     With  lUostrationi. 
Extra  cloth,  $2  25. 


We  can  councientiouj^ly  recommend  it  to  the  atu- 1 
dent;  the  atyle  ia  clear  and  plenaant  to  read,  the  I 
matter  iii  good,  and  the  deacripliona  of  dlKeaae,  with 
the  modert  of  treatment  recomnjeuded,  are  frequently 
iUai<lratod  with  w»^ll-recorded  caaea. — London  Med. 
Timet  and  QateUt,  kpTMV»\%W>. 


It  ia  a  ooncifie,  plain,  practical  treatise  on  the  vari- 
ona diaeas«a  of  the  akin  ;  Jnat  such  a  work«  indeed, 
aa  waa  much  needed,  both  by  medical  etudenta  asd 
practitioners.  —  CAicayo  Medical  Examiner^  May, 
1865 


HtfiEY  C.  Ljia'b  FvmJCATiavB — (Ihtteaseg  of  Okildren), 


%r 


I  SJMJTHiJ.  LEWIS),  M.  A. 

A  r'>Mi>r  HTE  PRACTICAL  T'^*   ^t.-i^    >^  THE  DiHEASES  0?j 

C  second  KditioB,  revbed  Itt  ou«  ti&iiil*otu«  ucUvaj 

T  :  2  p»»g«8,  extra  clutb,  f<>;  lea  _,   ,  .         _  .     Jjft) 

From  rni  Prrfack  to  tu»  Sjtcoyu  EoitiuM. 

prr>?ritihf^  ta  th«  prof»««ion  Ibe  fvoond  oditioD  of  Ui»  work,  tho  author  %rfd9ta\\y  iiioknow« 

I-  reef>pti<m  Aceoriltd  to  the  flrii't.     He  hiui  •ndflarored  tq>  merii  n  ortfitinunnt*! 

Uj  r(<nd«ricg  tb<»  TotaiQc^  much  inoFft  complfU  tbAn  L«ftfr«,     N<ri&tly  iwrniyi 

■  "-■   bona  IrviLied  of,  ajn^M  V    "  '  '    '^''  '  '  \\   \Q 

I  •>*]»,  ScrofulA,  Inl«riii  ireia, 

ai«-rt«jl,  liuvo  birt»u  iuUM^UCedt  (rartiont  of  Iho  Uxl  of  n,  Jvkh  iirnoitcal  »»liirfi  tmve  Wen  oqh^ 
il«iui«il,  And  otb«r  porlioDA,  etfiKNnUllT  LhoHA  reiatinf;  in  pjitho1n>(iiciU  bbtolo^y«  bn^e  btHQ 
rewritteD  to  eof  rue  pond  with  n-  '  V  "     >  ^  u  b«fti  ni«<le,  bowcrer,  in  aroI4 

^zi  tttilue  en(urg«*iD*nl  of  the>  n,  and  an  iner«ai«  ia  the  iIm  uf 

th0  jjBK*'.  tl'«  tjutubvr  of  page?  '  r,        .  -  oti«  bttodred. 

22T  Wkbt  dVrn  Sturrt.  Njcw  Youk,  April,  IR72. 

The  work  will  be  fooDd  to  eontain  nearly  one4blrd  more  mntUr  than  the  praTioitu  edition,  and 
il  L^  ronflil«tiily  prcsetiUd  ••  in  er*ry  rvtpeot  worth j  Mp  te  received  m  the  sUadftrd  Amerioii«l 
t^lVbook  on  »he  *uhj«t. 

fcmle^-r.  '■'  .  'Ufieworl 

A  •Sir.  '  -      ■■ 


'^  tUtl  wn  eaa 


liif  thin  • 


ffOXDIE  (/>.  FEAXCIS],  Jd,D, 

^  A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  CHILDREy^ 

BbLtli  edition,  r«vi«ttd  and  aagraeriled.     la  ooe  large  octavo  voltmie  of  oeftrlj  800  oIomIt^ 
printed  p»r««.  extra  eloth,  |^  2b  ,  leatbrr,  g-G  2&.      (l^ultf  h»u*d.) 

^^    .  .  ■  ■     ■     I 


ava  ri<<«'D  hrr.nKNt  fMrwtif.nvnkPiM  niiftLi  ■♦tt'5  Ficiif^*  |  *'\nh\  —  StU>  lurk  J/*if.  jBce>/r'l,  Mj^rt  Li  ; 


LECTURES  0:n  .     IMSEASES   OP   IXFANCY  AND  CHILI 

HOOD.     Fourtb  Ai  ;>     r   ,,;   i he  flftb  ri^Md  and  enlarged  Englijrb  vdiiJon.     Tti  fm«| 

large  and  bandjouie  <•  hi^u  ^u!um«  of  6&A  dosely-priQied  p<igeir     £jttrn  clt^th,  %i  £tf| 
leather,  |5  dO. 
Of  tiT  ftif.  KT1BrH'•^  wHJ**f«  rto  Vhtt  (!1*ri**n  ttf  eli«- 1  \U\mn  aolboH««n  la  the  ittllealt  depertiawel  af  n 

B-  1  H(M<vi«  M*il.  amti  Surg.  JtmrmtL  Af^rtl  9X,  ib<M, 


,p 


ur  rns  same  author.  (j%9t  Rnav\ 
ON  SOME  DISORDERS  OF  THE  KERVOr 

HOOD;  being  tbe  Lumleinn  Walure«  deltrrri'd  at  the  R 

doHi  ill  Marcb«  1871.     In  one  volume,  tmall  ISmo*,  eitr»  i^lvtb,  41  Uu. 


E^ 


miTH  [  K  USTA  CEl  Jf.  />., 

PhtfMirinn  to  Um  Nvrthwtti  LoHdan  Firm  tHtptnmry  ftvr  ttiek  (mUtli^m, 

A  PRACTICAL  THEATISE  ON  THE  WASTINfJ    Dl> 


INFANCY  AND  CHILDHOOD. 


Seooad  Amrnrain,  fnnn  ihv  pt^cond  r«vi 

••   OOUVOVOln  I,    ^2   AO.        (. 

The  I  ««t  I, Aodbnak  1 


u  J  la 


tti«  rxjok  inijiat  UutiY  JM  de-  | 


QURRSAST  (/*.),  ir.  />.      """'^ 

SrROICAL  DISEASES  OF  INFANTS  AND  CniLPREN. 
lataJ  b;  S.  J.  DvnaLtsOK,  M.  D.    In  on*  ■■>(  oeltvo  lutuns.    </«  VtrtmirT  \ 


Trar 


ti?l  THB  PHYSICAL  AJTD  MUUCAl*  TIUUTlliarT  Of  QmUiVaJH,    Sevaatli  ediU^a.    1  t«I. 


J 


ss 


HssBT  C.  Lba'8  PuBLTCATTONfl — {DtseoaeB  of  Women). 


fPHOMAS  (TGAILLARD\M.D,. 

J-  Proft9»<ir  qf  ObaMrie§^  4ke.  in  the  OMegti  of  PhyHcfant  and  Surgeong,  N.  T.,Se. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OP  WOMEN.    Thmi 

edition,  enlarf^ed  and  thoroughly  reyised.  In  one  large  and  handaome  octavo  Tolama  of 
7^4  pages,  with  24G  illastrations.  Cloth,  $5  00;  leather,  $6  00.  {Now  Ready.) 
The  author  hao  tnken  advantage  of  the  opportunity  afforded  by  the  call  for  another  edition  of 
this  work  to  render  it  worthy  a  continnanee  of  the  very  remarkable  favor  with  which  it  haji  been 
received.  Every  portion  has  been  subjected  to  a  oonpclentious  revision,  several  new  chapter! 
have  been  mided,  and  no  labor  spared  to  make  it  a  complete  treatise  on  the  most  advanced  con- 
dition of  its  important  subject.  The  present  edition  therefore  contains  about  one-third  more 
matter  ihiin  the  previous  one,  notwithstanding  which  the  price  has  been  maintained  at  the  former 
very  moderate  rate,  rendering  this  one  of  the  cheapest  volumes  accessible  to  the  profession. 


Ar  c  ml  pHrM  with  the  flri«t  edition,  five  new  chap- 
tefM  I'D  ilvMiiK^norrhcea.  pori-oteiine  fluid  tnmora, 
eoiiipofit**  ruiiiorit  of  the  ovary,  noiid  tnmorH  of  the 
ovary.  hikI  chliirooU,  have  been  added.  Twenty- 
sevfu  >iii<li(i<«nal  wor>dcat«  hsvA  ht*«D  Introduced, 
niMoy  HiiliitctH  have  been  subdivided,  and  all  have 
roo'lve.i  linporfHnl  intfr»tiiliil  lucreaKe.  In  fact,  the 
book  hMH  lioon  praeilcHlly  rewrilton,  and  greatly  In- 
creaHfd  in  vtilue  Dri«>fl7,  we  maj  nay  that  we  know 
of  no  book  which  so  complHtelj  and  concisely  repre- 
sent thf  pre^eul  state  of  gynaecology  ;  none  so  full 
of  well-divestpd  and  roHnble  teaching;  none  which 
be^peakH  an  author  more  apt  in  research  and  abnn- 
dant  in  rrt^ources.— JV.  T.  Mfd.  R>(Cord,  May  1. 1872. 

We  Hhould  not  be  doing  onr  duty  to  the  profession 
did  we  not  icll  those  who  are  unacqnaluted  with  the 
book,  h^iw  much  it  is  valued  by  gyniecologists,  and 
how  it  Ik  in  many  respects  one  of  the  bent  text-books 
on  the  subject  w«»  poMsesn  In  our  language.  We  have 
no  heMliatiim  In  recommending  Dr.  Thomas's  work  as 
one  of  tilt'  moKt  complete  of  ItM  kind  ever  publlahed. 
It  should  brt  In  the  possesHion  of  every  practitioner 
for  reft-renco  and  for  study.— Xoiidon  Lancet,  April 
27,  1672. 

The  extended  notice  of  this  highly  merltorlons  work 
by  thU  Journal,  on  the  issue  of  the  first  edition  in 

icaa    „-    .—  ..II    .._    ..»-_    .       ....    .     .  .    .  _    *_. 


Inairuction  as  Dr.  Thomas.— ^fne^ano/l  L/mcH  and 
Ohftrvfr,  May,  1872. 

If  the  excellence  of  a  work  Is  to  he  jndged  bv  its 
rapid  Kale,  this  one  mn^ttakp  precedence  »f  all  others 
apoB  the  same,  or  kindred  sabjeci*,  a*  evidenred  in 
the  short  time  from  its  first  appearance,  in  which  a 
new  edition  is  called  for.  resulting,  as  wa  are  infurmed, 
from  the  exhaustion  of  the  previous  lamp;  edition.  We 
deem  it  Hcaroely  necesKery  to  recommend  this  work 
to  physicians  as  it  is  now  widely  koown,  aud  most 
of  them  already  posmess  it.  or  will  certaiuly  do  so. 
To  students  we  unhesitatingly  recommend  it  aa  the 
best  text-book  on  diweaifes  of  nmales  extant.— fiK  Lcmit 
Mtd,  Reporter,  June.  1869. 

Of  all  the  array  of  books  that  have  appeared  of  late 
years,  on  the  dlMea«eaof  the  uterus  and  its  appendagvn, 
we  know,  of  none  that  is  so  clear.  eoraprehea<>ive,  and 
practical  an  this  of  Dr.  Thomas',  or  one  that  we  should 
more  emphatically  recommend  to  the  young  prjkcd- 
tioner,  as  his  guide. — iTali/omia  Med.  QaMttf,  June, 
1869. 

If  not  the  best  work  extant  on  the  subject  of  which 
it  treats,  it  is  certainly  second  to  none  other.  6o 
short  a  time  has  elapned  since  the  minSlcal  pr«M 
teemed  with  commendatory  notices  of  the  Arat  edition. 


1^.  as  wi,ll  as  the  second  edition  which  soon  fol-  *j?*»  ^K'^l^\^,  ^  auperfluouH  to  give  an  «i*»uded  re- 
lowed,  renders  It  quite  superfluous  for  us  to  do  more  viewof  what  is  now  firmly  established  as /^t  American 
at  pre-ent  than  to  call  the  attention  of  our  readers  to  i  •'^VciJ?''  **^  Gyuacology.-^.  Y.  Mtd.  OoMttt,  Joly 
the  fkct  4.f  the  Issue  of  the  third  edUion  in  the  short-  *'•  '^^• 

period  of  thrf^  ytarn,  although  the  former  editions  This  is  a  new  and  revised  edition  of  a  work  which 
were  largn.  "ShiH  fact  Indioatea  more  certainly  the  I  we  recently  noticed  ft  some  length,  aud  earnevtly 
farorabli«e«tiinate  by  the  profession  at  large  than  any  '  commended  to  the  favorable  attention  of  our  readers. 
Qther  testimony  possible  to  adduce.  Our  author  is  I  The  (act  that,  in  the  short  space  of  one  year,  this 
not  one  of  those  whose  views  "never  change."  On  second  edition  makes  its  appearance,  shi^we  that  tbs 
the  contrary,  they  have  been  mmllfled  in  many  par^  general  judgment  of  the  profension  has  largely  con- 
tlculars  to  accord  with  the  progreNS  made  in  this  firmed  the  opinion  we  gave  at  that  time.— OtMr^aniirt 
department  of  medical  science:  heuce  it  has  the  fresh-     Laneti^  Aug.  1869. 

ness  of  an  entirely  new  work.  No  geueral  practl-  jj  ,,  ^  ,hort  a  time  since  we  gave  a  full  review  of 
tlouer  can  alTord  to  be  without  it.-«^  Louia  Mtd,  the  flrst  edition  of  this  book,  that  we  d€>ero  it  only 
and  Surg  Journal,  May,  lh72.  nece-aary  now  to  call  attention  to  the  second  appear 

^*e  Hr*»  fr4»«  to  say  that  wo  r<>gard  Dr.  Thomas  the  ance  of  the  work.  Its  success  has  been  remarkable, 
bent  Am*  ricananthnrity  ondl'M»iiK«»Hof  women.  Seve- '  and  we  can  only  congratulate  the  author  on  the 
ral  others  have  written,  and  wriiteu  woll,  but  noiiA  brilliant  reception  hiabuok  has  received. — ^V.  T.  J&-1 
have  MO  cloarly  and  carefully  arranged  their  text  and  i  Journal,  April,  1S69, 


QBURCHILL  (FLEETWOOD),  M,  />.,  Jf.  R,  L  A. 

ESSAYS  ON  THE  PUERPERAL  FEVER,  AND  OTHER  DIS- 

B  \SES  PECULIAR  TO  WOMEN.  Selected  !Vom  the  writings  of  British  Authon  previ- 
ous to  the  oloite  of  the  Eighteenth  Century.  In  one  neat  octavo  volume  of  About  4M 
pages,  extra  cloth.     $2  60. 


\f;hwell  (s^amuel),  m.d,, 

•*-  IttitK  Ohnttiriv  Phyttriiin  awl  Ltetnrer  at  Ony^a  H'mptfal. 

A  PRACBICAL  TREATISE  ON  THE  DISEASES  PECULIAR  TO 

WOMEN.  Illustrated  by  Cases  derived  from  Hospital  and  Private  Practice.  Third  Ama- 
riciin,  from  the  Third  and  revised  London  edition.  In  one  octavo  volume,  txtra  oloih,  of 
628  pages.     $3  60.  t 


DBWKESfi  TREATISE  ON  THB  DISEASES  OF  FE- 
MALES ^\ith  illuHirationH.  Eleventh  Edition, 
with  the  Author's  last  improvements  and  correc- 


tions.    In  one  octavo  voluma  of  636  pmfaa,  wllk 
platea,  extra  cloth,  #3  00. 


DARXES  (ROBERT),  M.  /).,  F.  R.  0.  P., 

-^  l^tfiiric  PhysUHan  to  St.  Thtmias*  Hospital,  A-c. 

A  PRACTICAL  TREATISE  ON  THE  DISEASES  OF  WOMEB. 

In  one  handsome  octavo  volume  with  illustrations.     {Preparing.) 


JTOBGE  (HUGH  L,),  M.D,. 

ox  DISEASES  PECrLIAll  TO  WO.\rRX;  inclu<ltDg  H  ,>nt« 

of  th«  Utemt.     WUh  (iripinal  illuxtriiiirriif,     Second   editton,  r©rU«i<!   mi  J,     la 

0D«  b*ttttif ally  printed  ck^Iafo  voUtD«  of  531  pAgen.  «lr«  e1ot!i*     $4  60«    {Ljultt  l»>»ti*J*\ 

In  ihf  pr^y»ftrntlAn  of  ihi<  ft-IStroti  th^  ntithn?  hnm  *»|»»ifi»»l  fif>  fwiln«  tr»  !mpr*>r«*  ?t  wf«b  tW  r«ialt| 

Bi«  work      ' 

miadaXRil  bj  ii-  - c,,_„„-  .;.  -„.     .^v    ..   .^^  , 

volsin*. 

Tim  iMok  b#»r«  111*  lts|ir»M  of  %  mactvir  hatirl,  An>: 
lJ>  I  at  Irwitfiieiit  ib&t  b»«  twct^me  world- 


ilt*«Tn«,  to  tftVfl  -itrf^ni?  fTMoriJ   icjiIqiT  m^'ij  r.f  ffi 


IllUwl^ 


•bn; 
♦or. 

OWii 


f'tf*  wM'  Iv*  Hth*t»»fi»^t4t#»  »*>  ***'f^  •tad#iil  ill  til 


t^f    »3    iu«i  irti, 


LECTURES  OX  THE  DISEASES  OF  WOMEN.    Third  AraeHciin, 

frntn  iHe  Tbtrtl  T#nn<loQ  «ditinn*     tn  on*  ii»ttt  ootovo  volame  of  tbotii  ^50  p*j;««>  «xir» 

elotb«    $3  7& :  1eAth«r.  |4  75. 
Tbv  r<»fMiuHoii  wfalok  thif  volatDo  hup  lu^fiafred  m  a  Irt&ndArd  boolc  of  r«f«rf<Tif«  id  it*  ^r^f(iiri«| 
■l#Qt,  ri*u<lerii  il  onlr  oeeeKSurj  Lo  lay  that  1K9  firit«^1it  ^dlUon  bw  rvoeiviKl  «  e:Mrrfttl  rwvtHi^n  Ml 
|]i«  bftntli  of  the  ftiitbor,  refoltijig  is  a  conaidtr^blt  iD<3r»«««  6f  aim.     A  f«w  notieei  of  pr«rio« 
#dtlloni  »rr  iiyhjoiiied. 


Ikon 
t*  . 

•1 


•  filtM  for  l^^ 
.1  rj«      ni^ 


■i|k*r».t((,  u-ij  «T<Tj 


!.^t.«...n^      tk^t    It 


.       It 


U  »  *HiW    I      W*  kMfvw  iif  on  trf»nB«  *»f  tli«  ki«4  *»  #^«fttl«, 

AN  irXQUIRY'  INTO  THE  PATHOf  \L  IMI^^  c?E  OF 

ttCEiUTION  OF  THE  OS  UTERI.     In  oi  ■  .  volmnt,  .  |1  24. 


[  JIfEWS  {CHARLES  />  ),  3/,  />., 

WOMAN:    HKK  PIST^v^r^    vvn  TUPTn  rrrMrpiES,    A  Serlea 

of  r^Acturri  to  hU  CJi4£.  irjre  ft&d  Umtifiilly 

pnal«d  ooUto  ToluiQtf  0:  ^6  tfO. 

pr  rira  s^uor  authuu  

'      ON  THE  NATURE, 

FBVBR.     In  »  8«ri«  of  i 

^UVO  TOltUQS  of  Mb  p»g«^,  *tl/»  C  OIL.       $^   Dy, 


r  OF  r 

ClMf.      Il 


e:d 
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Henry  C.  Lka's  Publications — {Midvoifery). 


Tin  DUE  (HUGH  L.),  M,D., 

EmeHiuM  Pro/lf«sor  of  Midwifery^  Se.  in  the  (Tnivtrfttty  f{f  Pennsylvania,  *tf. 

TUK   PRINCIPLES  AND   PRACTICE   OF   OBSTETRICS.     Illus- 
trated with  large  lithographic  plates  coDtaining  one  handred  and  fifty-nine  figures  from 
original  photographs,  and  with  numerous  wood-cuts.     In  one  large  and  beautifully  piinted 
quarto  volume  of  550  double-columned  pages,  strongly  bound  in  extra  cloth,  $14. 
The  work  of  Dr.  Hod^e  la  something  more  than  a 
•ImplA  preH«ntatt(»a  of  bin  purticular  TiewH  In  the  de> 
p»rtmeut  of  (>btitetric«;  it  is  itoiuething  more  than  an 
ordinary  treatise  on  nil«l  wifery ;  it  i««,  in  fact,  a  cycle- 


We  have  examined  Prufe«aor  Hodg^'a  work  witk 
great  aati^factiun ;  every  topiij  is  elaborated  muet 
fnlly.  The  views  of  the  author  are  comprebenriTe, 
and  concitttfly  stated.  The  mlea  of  piactiee  are  jodl- 
cioQH,  and  will  ennble  the  practitioner  to  meet  every 
emergency  of  obMetric  complication  with  conlideaee. 
—Chicago  Mtd.  Journal,  Aug.  18«4- 


pndia  of  midwifery.  Hn  hH«<  aimed  to  embody  in  a 
■ingle  volume  the  whole  iirience  and  art  of  Obtttetrica. 
An  elaborate  text  Id  combined  with  accurate  and  va- 
ried pictorial  illuHlralionH.No  that  no  fact  or  principle 
Is  left  nurilated  or  unexplained.— .<lm.  M«d.  TimeSf 
Sept.  3, 1864. 

We  Hbonld  like  to  analyze  the  remainder  of  this 
excellent  wurk,  bat  already  ban  thin  review  extended 
beyond  our  limited  space.  We  cannut  conclude  this 
Botice  without  referring  to  the  excellent  finish  of  the 
work.  In  typography  it  is  not  to  be  excelled;  the 
paper  Is  superior  to  what  is  usually  afforded  by  our 
American  cousins,  quite  equal  to  the  be«t  of  English 
books.  The  engravings  and  lithographs  are  most 
beautifully  executed.  The  work  recommends  Itself 
for  its  Driginality,  and  is  In  every  way  a  most  valu- 
able addition  to  thoi«e  on  the  itnbject  of  obstetrics. — 
Canada  Jfed.  Journal,  Oct.  1864. 

It  Is  very  large,  profunely  and  elegantly  illustrated, 
and  is  fitted  to  take  its  place  near  the  works  of  great 
obstetricians.  Of  the  American  works  on  the  subject 
it  is  decidedly  the  best.— £(2/n&.  Med.  Jour.,  Dec.  '64. 

4^*4,  Specimens  of  the  plates  and  letter-press  will  be  forwarded  to  any  sddresSi  free  by  mall, 
en  receipt  of  six  cents  in  postage  stamps. 


More  time  than  we  have  had  at  our  difpot>al  slaee 
we  received  the  great  work  of  Dr.  Hodge  is  necessary 
to  do  it  Ju^tice.  It  is  undoubtedly  by  far  the  most 
original,  complete,  and  carefully  compiMied  treatise 
on  the  principles  and  practice  of  Obbtetrica  which  has 
ever  been  issued  from  the  American  preaa. — Poc^ 
Med.  and  Surff.  Journal,  July,  18d4. 

We  have  read  Dr.  Hodge's  book  with  great  plev 
sure,  and  have  much  satisfaction  in  exprraMing  oox 
commendation  of  it  as  a  whole.  It  U  cert*ialy  blghly 
instructive,  and  in  the  main,  we  believe,  correct.  The 
great  attention  which  the  author  ba«  devoted  to  the 
mechanism  of  parturition,  taken  along  wltb  the  con« 
elusions  at  which  be  has  arrived,  point,  we  thlak, 
conclusively  to  the  fact  that,  in  Britain  at  least,  the 
doctrines  of  Nsegele  have  been  too  blindly  reeeived. 
—Qlasgow  Med.  Journal,  Oct.  184S4. 


jf. 


JAXXER  (THOMAS  H.),  M,  D. 

ON  THE  SIGxVS  AND  DISEASES  OF  PREGNANCY.     First  AniericMi 

from  the  Second  and  Enlarged  English  Edition.     With  four  colored  plates  and  illusirationi 
In  one  handsome  octavo  volume  of  about  600  pages,  extra  cloth,  $4  25.    • 


on  wood, 

The  very  thorough  revision  the  work  has  undergone 
has  added  greatly  to  its  practical  value,  and  increased 
materially  its  emcieucy  as  a  guide  to  the  student  and 
to  the  young  practitioner. — Am.  Joum,  Med,  Set, 
April.  Ihds. 

With  the  Immense  variety  of  subjects  treated  of 
and  the  ground  which  they  are  made  to  cover,  the  Im- 
possibility of  giving  an  extended  review  of  this  truly 
remarkable  work  must  be  apparent.  We  have  not  a 
single  fault  to  find  with  it,  and  most  heartily  com- 
mend it  to  the  careful  study  of  every  physician  who 
would  not  only  always  be  sure  of  his  diagnosis  of 
pregnancy,  bat  always  ready  to  treat  all  the  nume- 
rous ailiiieutti  thAt  are,  unfortunately  for  the  eivlllMd 
women  of  to-duy,  so  commonly  aHHociated  with  the 
function.— jyr.  Y.  Mtd.  Rtcord,  March  ItJ,  18«i>. 

We  hare  much  pleasure  in  calling  the  attention  t>f 
our  readers  to  the  volume  produced  by  Dr.  Tanner, 
the  second  edition  of  a  work  that  was,  in  Its  original 


state  even,  acceptable  to  the  profeaslna.  We  recom< 
mend  obstetrical  students,  young  and  old,  to  bavi 
this  volume  in  their  collections.  It  coatelns  not  only 
a  fair  statement  of  the  signs,  symptoms,  and  diseases 
of  pregnancy,  but  comprises  in  addition  much  iAte^ 
estlng  relative  matter  that  Is  not  to  be  found  4a  any 
other  work  that  we  can  name. — Edinburgh  Mvi, 
Journal,  Jan.  1H58. 

In  its  treatment  of  the  signs  and  diseases  of  pre^ 
nancy  it  is  the  most  complete  book  we  know  of^ 
abounding  on  every  page  with  matter  valuable  to  tks 

feneral  practitioner. — Cincinnati  Jftfcl.   Seperiant, 
larch,  lb6S. 

Tbip  is  a  most  excellent  work,  and  shunld  be  on  tbs 
table  or  in  the  lil>rary  of  every  practitioner. — Huv^- 
holdt  ifrti.  Archiv^iS,  Feb.  1&H8. 

A  valuable  compendium,  enriched  by  his  own  la- 
bors, of  all  that  is  known  on  thehlgnsand  dlfieai^esof 
pregnancy.— iSt.  Louis  Med.  ReporUfr^  Feb.  U,  li)6& 


lilWAYXE  [JOSEPH  GRIFFITHS),  M.  /)., 

^  PhuHirlan-Aecoucheur  to  the  British  General  Hospital,  Ac. 

OBSTETRIC  APHORISMS  FOR  THE  USE  OF  STUDENTS  COM- 

MENCINQ  MIDWIFERY  PRACTICE.     Second  American,  from  the  Fifth  and  Revised 

London  Edition,  with  Additions  by  E.  R.  Hdtchins,  M.  D.     With  Illustrations.     In  one 

neat  12mo.  volume.     Extra  cloth,  $1  25.     {Nearly  Rsa*ly.) 

It  is  really  a  capital  little  compendium  of  the  sub- 1  answers  the  purpose.    It  is  not  only  valnable  ft*r 

Jeot,  aud  wu  recommend  young  practitioners  to  buy  it  i  young  beginners,  but  no  one  who  Is  not  a  protlcieat 

and  carrv  it  with  them  when  called  to  attend  cases  of    In  the  art  ot  obstetrics  should  be  without  It,  beeanss 

they  cau  while  away  the  otherwise  tedious    it  coudens<'8  all  that  is  necessary  to  know  for  ordi- 

■""■■■  nary  midwifery  practice.    We  commend  the  b«H4K 

most  favoiably. — St.  Louis  Med.  and  Sura.  Journal, 

Sept.  10,  1870. 


Ihhor. 

hours  of  waiting,  and  thoroughly  fix  in  their  memo- 
ries the  most  important  practical  suggestions  it  con- 
tains. The  American  editor  has  materially  added  by 
bis  notes  and  the  concluding  chapters  to  the  com- 
pletenei^s  aud  general  value  of  the  book. — Chicayo 
Med.  Journal,  Feb.  1870. 

Tbe  manual  before  us  contalnsin  exceedingly  small 
compasfi — small  enough  to  carry  In  the  pockei — about 


A  studied  perusal  of  this  little  book  baa  satisflei 

us  of  its  eminently  practical  value.    The  object  of  tbs 

wor'k,  the  author  says,  in  bis  preface,  U  to  give  the 

student  a  few  brief  and  practical  direotious  respect* 

„   -.        .      ,   ^  ,  -      ..     -  .^   ,,    *   ing  the  management  of  ordinary  canes  of  labor :  an4 

all  there  Is  of  obstetrics,  condensed  into  a  nutshell  of   ^ig^  to  point  out  to  him  In  extraordinary  ca«e»  wh,.s 

Aphorihms.     ri.e  llluHtratlons  are  wfell  selected,  and    ^^^  ^ow  he  may  act  upon  bis  own  re^ponalbilltv  sni 

serve  an  excellent  romlnders  of  the  condnct  of  Ub<»r-.    ^^en  he  ought  to  send  for  asdlstanoe.— A',  r.  Ifsdieoi 

regular  wnd  dVtSicuU.— Oiaciuuatt  L<inctt^  April,  '70.    journal  May,  1870.  ^^^ 

This  Is  a  mo^iadm\rtLb\aVVUVawQt>i,«.vi^coMiVV*v%\l 


HsNBY  C.  Lka*8  FvS^AnonB — (Midwifery)* 


ILfEIGS  (CHARLES  DX  M.D.. 

JJtL  Lntftjf  Pr'\f*Mmir  »/  (thpietricit,  Ac  .  in  (hs  J*gtsr»on  XtAievd  QolUg^^  PhiU»4dpKta* 

OBSTETRICS:   THE   SCIENCE  AND  THE   ART.     Fifth 

fc^-ined.     With  one  hundred  ond  thirty  lltttJitrAtioni.     In  one  Wftutiftilly  pHn! 
Totume  of  760  largo  pAgea.     EitrA  cloth,  $3  50  ^  Uathttr,  |A  50. 
It  I*  |.i  thf>  tiad^Mit  th*t  oar  ftOthor  hM  m*>fv  \*itt-  j  f«VMr*b1y  koiiwa  to  ttm  |rrof«»*iloi»  thai 
||(t«l«rly  AdiJr«n»ed  biiuMlf;  bm  lo  (h«  |jnietlll.  u.  r  -  .      . 

ir*  k*iir>rr.  It  w<3Ul<i  b<«  eqn*lly  *«rirkeiLbin  im( 
of  rmtmrvnc*.  Tio  work  tbat  we  h»r#  met  ^' 
Ms^liiT  J<-T^n->  ff^erythlng  th»l  fnil*  lutL^ 


KrtTJ  1  It    \*    mv-ffirlpvt 


edition 

ted  ocUt« 


rtuil,  July,  1&*J7. 


^«  onsiMi  vdiiiva  i«  ftirt^j  to  «3««B»l?dy  ftad  |  ^****rn<j(,  JiiJj,  i&fi?. 


i? 


AMSnOTHAM  {FRANCIS  IL),  M.D^ 

THE   PllIN-  n  T  T  S  AND    PRACT^'^F    OF   OBSTETRIC  ^f^n^ 

CINE  AND  .in  reference  to  the  )  'Hrlariiton.     A  new  ui  i| 

•dJttoQf  thor  "ed  by  the  author.     V  iid*  b>   W. 

ProfeMor  of  Qb<ilketrie«,  ^c,  in  the  JefTetDon  Me^tcii^i  CoUege,  ' 
And  h»fid*ome  tiii|i«ri*l  octave,  volomo  of  «iO  |>ii^«t,  elrongly  i 


handii  with  ilityfonf  beaut  i 
ftJI  uearlj  200  large  ftnd  be;%u> 


A  new  u  I 

V     Kn^ii 

a  her*  with  niie< 


u^T  vi:i  Hud 


'iad  oameroai  wood-cut^  m  uji^  text,  OQiitttinitig  i 


to  t 


n  r  Slid  meiita  of  I>r.  BAiii«b4tbi»m'« 

W  .i  11  known  »ad  thon^tigtily  #»t&bU»Led» 

llita.!  c.>ri.m<  tkt  U  ottoeee«flftry  Kod  prttlM  *iqperllaou« 
f  ^«  tl  luKirftrioiift,  wbich  ftte  oumeroti*  and  »c«ur«ti 

^rv  i"3:f^'n:M  In  th?  bifbett  niyie  of  *ft,  W«»  c*nti'  i 
.1  tbe  Work  lo  oar  reader*. — lU. 
'J.  JiiunuU. 


,  ami  Surg,  Journal, 

^*hfn  we  e»ll  to  ntlnrf  tb«»  toll  we  tin4<*rw»T^t 
.-  u  knowtedvM 
xttltinut  of  t 
-V  wUl  ft«n>rd  . 

I 


'IriLf.riiii.L  {FLEETWOOD),  M.D.,  MR.  LA. 

W  THE  THEORY  AND  PRACTICE  OF  MTDWIFERT. 

American  from  the  fourth  revised  and  enlarged  London  editiun.     With  d<>' 

by  D.  FnAiicis  ConruB,  M.  D.»  imthnr  of  a  '•Pn»ntifi,l  Tr<?(itt«*«  on  th*  ' 

dr<»n,*' Ac,     With  one  hundred  ani  ;  '  I         -  very  h«n*i*(une  c 

volume  of  ne&rly  7 00  liirge  pAgei.  00. 

Ifi  iK.liicit  I  nif  this  etJindard  favorite  to  thr:       .:  .,     . j,  .  ...l  '.  rir<-il  St-Btr!»   lb* 

b  •  d  to  insert  everything  tb»t  his  ez]>eri«nce  hM  shown  hii«  win: 

A:  I  lent,  including  0.  lo-rge  number  of  illu«Criitionfl.     With  the 

bf  '  '    in  the  form  of  »n  sppendiz,  eome  rhjipterrr  from  a  Utile  *'M.i 

Kt^'  rTitly  tjeued  by  I>r.  ChurchUl,  belicTing  that  the  detftilj  therr 

fkU  t  '  j  r  .VL-  «  I   nJvntiiwft.  to  the  junior  pr»C!ttti 00 er.     The  renult  r^'  nil  tl>. 
frofk  now  c«^r  oehtlf  more  mAtti-r  than  the  lost  A 

keJI  more  ill  r  -o  thftt»  notwithttauding  the  tue  of  a  : 

mLmt^  two  fautiirt'ii  fagts  more  than  befor«. 

T^e^ft    jMUIoUp   Tvatii'T  t(i«t  Wutk    mtiU    more  OASI* 

t\^*^  ...  i  ......  r..K..    ,1.     -    -  '     tiu^  wUb  theexeel- 
•  r  (»    LAVO    fitM^Ut^d 

122  Lftititii«ad  It  to  the 

pr  .;..—.  .*...., tav,  .iiid  pl«Mafe.<~(7^«' 


Mlhrif 


■  a  ihU  hnnrh  lyt  iin»d1e*i  •Hofico  are 


hail  Veen  added  wbieb  eon  Id  hn  well  dt«|>eo*#d  will 
Jec- 


lo 

io 

tb- 
lb' 

Tbe  p^r«eeat  ire«tt«e  la  very  nineh  eai»rsed  »rt> 
Sa9>liA«4  iM/ond  the  pteHuu*  edittoae  bat  aoth^!^ 


k    toT  mfnAmait    rf  wurj 


if 


OXTGOMERF  {W.  P.),  M.D., 

Pr*\ftjntnr  fif  Midtci/»ry  fa  tht  King's  and  Qtu*m*t  Oii/#pf  0/  fhjiJtiritr»9  tn  fr^Lttnd, 

AN  EXPOSITION  OF  THE  SIGNS  A^n  <vvf  ptmm  ^  ni  pr^ 

KANCT.  With  iome  other  Paperion  SohjeeUeonrf 
and  enlarged  Englixh  edition.  With  two  ax«|aiaiie  r 
Id  91i«  tary  handaoiiM  a«t«To  ▼olo&ia  of  OMhrly  4<^U  I^N^r  »4ra  «itiik.    ^  7 »» 


rr 


All' 


•3^. 


TRM  O?  KT 
ual  nia«lr» 
••  rolaiBeo«i^ 


a^*»  eA.!!*  «*«l&f  «if  6(X>  pMfee,    t^  M 


se 


Henbt  C.  Lea'b  Publioatiowb— (Sttryery). 


G 


ROSS  (SAMUEL  D.),  M.D., 

Pni/estor  o/  8urgtry  in  thf.  Jt^trton  Medical  OoV^g^  of  FkOaOapMa. 


A  SYSTEM  OF  SURGERY:  Pathological,  Diagnostic,  Therapeutic, 

and  Operative.     Ill  nitrated  by  upwards  of  Foarteen  Hnndred  EngraTmgs.     Fifth  edition, 
carefully  revised,  and  improved.    In  two  large  and  beautifully  printed  imperial  octaTO  vol- 
umes of  about  2JiUU  pages,  strongly  bound  in  leather,  with  raised  banda,  $15.    {Just  Ready.) 
The  continued  favor,  shown  by  the  exhaustion  of  successive  large  editions  of  this  great  work, 
proves  that  it  has  successfully  supplied  a  want  felt  by  American  practitioners  and  atudente.    In  the 
present  revision  no  pains  have  been  spared  by  the  author  to  bring  it  in  every  respect  fully  up  to 
the  day.     To  effect  this  a  large  part  of  the  work  has  been  rewritten,  and  the  whole  enlarged  by 
nearly  one-fourth,  notwithi<tauding  which  the  price  has  been  kept  at  its  former  very  moderaw 
rate.     By  the  use  of  a  close,  though  very  legible  type,  an  unusually  large  amount  ol  matter  ii 
condensed  in  its  pages,  the  two  volumes  containing  as  much  as  four  or  five  ordinary  octAvos. 
This,  combined  with  the  most  careful  mechanical  execution,  and  its  very  durable  binding,  renders 
it  one  of  the  cheapest  works  accessible  to  the  profession.    Every  subject  properly  belonging  to  the 
domain  of  surgery  is  treated  in  detail,  ao  that  the  student  who  possesses  this  work  may  be  laid  to 
have  in  it  a  surgical  library. 


It  luDHt  long  remain  the  mo«t  comprehensive  work 
on  thlft  iniiKirUint  part  of  medicine.— £a«<o»  Medical 
and  Surgical  Journal^  March  23,  186^. 

We  have  compared  It  with  most  of  our  standard 
works,  boch  a«  those  of  Erichsen,  Miller,  FergoMion, 
6yme,  and  others,  and  we  ma«t,  in  ja*Uce  to  oar 
aalhor,  award  it  the  pre-eminence.  An  a  work,  com- 
plete in  almost  every  detail,  no  matter  how  minnte 
or  trilling,  and  embracing  every  snhject  known  in 
the  principles  and  practice  of  snrgery,  we  believe  it 
stands  without  a  rival.  Or.  OrusK,  in  his  preface,  re- 
marks *'my  aim  has  been  to  embrace  the  whole  do- 
main of  surgi»ry,  and  to  allot  to  every  sabject  its 
legitimate  claim  to  notice;"  and,  we  asoare  onr 
readerh,  be  has  kept  his  word.  It  la  a  work  which 
we  can  moM  confidently  recommend  to  our  brethren, 
for  Iti*  utility  in  becoming  the  more  evident  the  longer 
It  i»  Qpou  the  shelveD  of  our  library. — Canada  Med. 
Joumtil^  September,  1865. 

The  flrni  two  editions  of  Professor  Gross*  Bystem  of 
Surgery  are  so  well  known  to  the  profession,  and  so 
highly  prized,  that  it  would  be  idle  for  us  to  speak  in 
praiae  of  thiH  work.~  Chicago  Medical  JawmeU, 
September,  Ib6A. 

We  gladly  indorse  the  favorable  recommendation 
of  tfa4*  work,  both  an  regardn  matter  and  style,  which 
we  made  when  noticing  its  drat  appearance. — British 
and  fbrefgn  Medtco-CMrurgical  Reriew,  Oct.  1866. 

The  most  complete  work  that  has  yet  issued  from 
the  press  on  the  science  and  practice  of  snrgery.— 
LumVm  Lancet. 

This  Mystem  of  surgery  Is,  we  predict,  destined  to 
t«ke  a  commanding  position  in  our  surgical  litera- 
ture, and  be  the  crowning  glory  of  the  author's  well 
earned  fame.  As  an  authority  on  general  surgical 
subjects,  this  work  Is  long  to  occupy  a  pre-eminent 
place,  not  only  at  home,  but  abroad.    We  have  no 


hesitation  in  pronouncing  it  without  a  rival  in  oar 
language,  and  equal  to  the  best  systems  of  surgery  la 
any  language. — If.  Y.  Med.  Jaumai. 

Kot  only  by  far  the  best  text-book  on  the  subject, 
as  a  whole,  within  the  reach  of  Americain  studenis, 
but  one  which  will  be  much  more  than  ever  likely 
to  be  resorted  to  and  regarded  as  a  high  authority 
abroad. — Am.  Journal  Med.  Scienoet,  JaA.  1846. 

The  work  contains  everytbina,  minor  and  major, 
operative  and  diagnostic,  Inclnding  mensuratloa  aad 
examination,  venereal  diseases,  apd  uterine  maalpa< 
laiions  aad  operations.  It  is  a  complete  The*aurai 
of  modera  surgery,  where  the  student  and  practi- 
tioner  shall  not  itw^k  in  vain  for  what  they  dei»ix«.— 
San  Francisco  Mtd.  Prets^  Jan.  18«5. 

Open  it  where  we  may,  we  And  sound  practical  la- 
formation  conveyed  in  plain  language.  Thi^  book  ii 
no  mere  provincial  or  even  national  ayatem  of  sur- 
gery, but  a  work  which,  while  very  largely  indebted 
to  the  past,  has  a  strong  claim  on  the  gratitude  of  thi 
future  of  surgical  ucieac^.— Edinburgh  Med.youmal, 
Jan.  XSM. 

A  glance  at  the  work  is  sufflcient  to  ahow  ihatthi 
author  and  publitiher  have  spared  no  labor  In  makiai 
it  the  most  complete  "System  of  Surgery*'  ever  pub- 
lished in  any  country.— /lit.  LuuU  Mtd,  and  Surg. 
Journal^  April,  ISUo. 

A  system  of  surgery  which  we  think  unrivalled  Li 
our  language,  and  which  will  Indelibly  asaociaie  fail 
name  with  surgical  science.  And  whHt,  in  ouropis* 
Ion,  enhance*  the  value  of  the  work  ie  that,  while  lbs 
practlHing  surgeon  will  And  ail  that  he  require*  in  it, 
it  is  at  tiie  xamo  time  one  of  the  uioat  valuable  tiea- 
tlses  which  can  be  put  Into  the  hauas  of  the  atndeal 
seeking  to  know  the  principles  and  practice  of  thii 
branch  of  the  profeswion  which  he  designs  subss- 
quently  to  foUow.— TAs  Brit.  Am.Juum^  Montreal 


DT  THE  SAMS  AUTHOR. 

A  TRACTICAL   TREATISE 'ON   FOREIGN    BODIES   IN 

AIK-PAS6AGES.    In  1  vol.  Svo.  oloth,  with  illunnktionB.    pp.  408.     $2  76. 


THE 


SEET'S  OPKRATIVB  8CK0BRT.     In  1  vol.  8vo. 
cloth,  of  over  660  pages ;  with  about  100  wood-euu. 

CUOPKR'S  LECTURES  ON  TUB  PRINCIPLES  AND 
Practice  or  StraoEar.  In  1  vul.  8vo.  oloth,  7dO  p.  $2. 


GIBSON'S  INSTITUTES  AND  PRACTICE  OP  SUE- 
UKaT.  Eighth  edition,  improved  and  altered.  Witk 
thlrty-fonr  platen.  In  two  haudHome  «>cuv.^  vel- 
tunes,  about lOOU pp., leather, riua««i  baud*.  ^  Au» 


AflLLER  (JAMES), 

•AmJL  i^te  Professor  of  Surgery  in  the  Univsrstty  of  Edinlmrghf  Ao. 

PRINCIPLES  OF  SURGERY.    Fourth  American,  from  the  third  and 

revised  Edinburgh  edition.     In  one  large  and  very  beautiful  volume  of  700  patges,  witl 
two  hundred  and  forty  illustrations  on  wood,  extra  cloth.     $3  76. 
pT  THE  SAME  AUTHOR.  

THE   PRACTICE   OF  SURGERY.    Fourth  American,  from  the  last 

Edinburgh  edition.     Revised  by  the  American  editor.    Illustrated  by  three  handlred  and 
sixty-four  engravings  on  wood.    In  one  large  octavo  volume  of  nearly  700  paigee,  extn 

cloth.     $3  75.  

^ARGENT  (F.  IT.),  M,D. 
ON  BANDAGING  AND  OTHER  OPERATIONS  OF  MINOR  SUR 

Q  EK'Y .    f^QW  e^\^\oii,  mWi  %ii additional  chapter  on  Military  Surgery.    One  handsome  royal 
12D10.  \o\ume,  ol  ct^t\"^  V'o^  "^vj.^;^*^ nVCu  V^i^-^^^VoiX*.    Svtta  olcth,  f  1  76. 


~JtSFiffURST  (JOnS\  Jr.),  MD., 

THE    nilNClFLKS   AND    PRACTICE  OF    SURGEUY.     In  on« 

Terj  liir^e  nnil  handMonio  craLftTo  roluru«  of  nbntit  1000  fuiecr*,  with  tlti&Hjr  ^^0  iUtt«lr>iti<;>ixl||.^ 
tjctra  ctoih«  $4  50;  Jenther,  raised  bafidii,  $7  ^0.     {JnH  J»jtu*ti,) 
k*  oUjfiicl  »f  thi»  Aulhor  hu»  hmien  Iq  {ir»4et)i^  ftttbln  ns  0ondenJ<««t  n  Anmp«Ma  M  |wM«{bic>,  % 
'"  "  it*  branohea«  j^uitahle  both  »« »  tr      *      '  '  '  i 

rier     So  ranch  hu  af  late  yeftn 
i  'fit  <her«  *e*m<!tl  U»  be  »  wttfil  of  a 
V"  »  fverjf  eubjfjcl,  iiful  which,  bj  liia  AmericAD  cbftrftcl^r,  phouiil  reo'Jer  accvgnibb 

ti>  ^  largo  the  experience  of  the  praclitioner*  (vrboth  hetnittiherefl.     Thin  hiif*  be«d 

ib»  •Tiun  >ii  I  no  auihoft  sad  it  is  hi>ped  thnt  the  %'olume  will  be  faund  to  fulfil  iu  porpoee  BAtifttno-'' 
tiOril/.     The  ylMH  &ad  geoenJ  outline  of  the  work  will  be  eeeD  hy  tbe  ntitiezed 

COKBEKSED  SUMHABY  OF  CORTEirTS. 
CVAPTBR  I.  InflanmiRtion,      It.  Treatment  of  Tnfl^^rnTnntbn.       III. 

*lhetiM.     IV.  Mit  r  ^                  "'     *                  1-.     VI,  i^ pedal 
f  |njtirt*f  in  General  :                                                       Woirndf.     TX.   Ii 
j^afleidf  N^rref.  Mu^rl                                           _            %  Bur»iB.  Botie^i,  .< 
II.   Special   Fni4?tures,      XUT    Di«}rjvMiiun9.      XiV.  Bffecte  of  Hoat  nod  Cold.     XV. 
ef  the  Uend.     XVI.  lojarieii  ^^f  th«  Bitek.      XVIL  InjiiHe«  of  the  Fiioe  nod  Neck, 
ll^miet  of  the  Cbett.     XIX,   T                 nbe  Abdomen  nnd  Pelvi?.     XX.   DiteiUMre^u 
loijimmfttioc.     XXI.  Erj«i}>                     l.  Fy)«mi&.     XXIII.  Diathetic  iHseiuee:  r^ 
olnii.  IT  TtibercleandScrofahv                      XXIV.  Venerenl  Dbeoaes ;  GoDorrhoca  aod  L 
X'                      il  DiieiLsep  contitiued  ;  Sjphili*.     XXVL  Tumorf.     XXVII,  Sur^ic&t  i*tj< 
ifi                     r  Ti»#n#,   Lyitiphfttioe,  Mttsclen,  Tendont,  ftnd  Hurse,     XXVIII.  gtirfrit^iit 
!  TflinniiiHl.     XXIX.  i-'i              '       aiea  of  Vjijiculiir  Hjfiteoi  ( 
isen  of  Bone.     XXXI                      of  Joinlf.     XXXIL    K* 
XXXIV-  Di^eaieg  -            :  .    J  E?pine.     XXXV.  D  if  ens*  eu 
1*                     heB«r.     XXXVII.  DiseMep  oi  the  Face  nnd  Keck,     XXXVlfE] 
M                     ,  Aad  Throai.      XXXI X.  Di«eA«eg  of  the  Bre^ut.      XI^     It^rnti 
1.   I^i«e&»es  of  rDte!(tifial  Caa&J.      XLIIT.    DineckSe*  of 
-  on  the  Abdotnen-     XLIV,   Urinar^y  Caleulut*.     LXV,   i 
j^L^\L  Pbeuea  of  Urethnk      XLVIL  Dijeiuee  of  GetieratK.  ..^ 
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•^^  8*nttfr  Httrfftun  to  UnljutfHtif  C^Uffe  Sotpital, 

THE  SCIENCE  AND  ART  OF  SURGERY;  being  a  Treatige  on  Snr 

l^ie&l  lojitries,  IfiaeM^f,  ftiid  Operftiioai.     From  the  iSijtib  enlarged  aud  carefuilj  rerl#«N 
London  Edition.    Il1attr»l«4  bj  over  eiz  hundred  EtigrortDgi  od  wood,     lo  two  la 
ftbd  beautifullj  f}rlnt«d  octaro  volumee.     (JVnar/y  Kfui^^ 


7tK 


im  l^v  reoaot  tvpvbliratioa  tu  tJita  eoaatr/  of  tbe  | 


or  rifB  SJJTS  author.    (/»«< /Mwecfo 
ON    RAILWAY,    AND    OTHER    IN-TTmiES   OF   THE    NTnroUS 

gVBTEM.     In  tmall  octavo  rolume,     Bximeloih.  fl  00. 


piHRIE  (  WILL! AMI  F.  R,  S,  E,, 
THE  PRINCIPLES  AND  PRACTICE  OF 

JoNff  Null,  M.  D.,  Profcsear  wf  Sufgery  ta  the  Penoa 

IVnnvylvanU  Uo«pltttl,  Ae.     In  «tne  v«r/  b&tidtoffle  ooiaro  vuliu&e  lii  I>:^U 

liliutraliuDi,  extra  oloib.    $S  7i. 
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Hbnby  C.  Lea's  Publications — {Surgery). 


HUITT  (ROBERT),  M.R.C.S,.  ^c. 

TUK  PRINCIPLES  AND  PRACTICE  OP  MODERN  SURGERY. 

A  rifw  and  revwed  American,  from  the  eighth  enlarged  and  improred  London  edition.  DJm- 
triti^d  with  four  hundred  and  thirty-two  wood-engravings.  In  one  very  hand»ome  octaTO 
volume,  of  nearly  700  large  and  closely  printed  pages.    Extra  cloth,  $4  00 ;  leather,  %b  00. 


All  that  th«*  narfdcnl  ntudent  or  practitioner  eould 
dt-iire.—Dnhlin  Quarterly  Journal. 

It  U  a  Dtortt  Hiliiilrable  book.  We  do  not  know 
wht»n  we  Imre  examinM  on«  with  more  plMumre.— 
BoMtoH  M»d.  and  Surg.  Journal. 

In  Mr.  Druitt'M  hook,  though  containing  only  some, 
seven  hundred  pagetf,  both  the  principles  and  the 
practice  of  Margery  ure  treated,  and  so  clearly  snd 
|w»rHpicufUhly,  m»  td  elucidate  every  important  topic. 
The  fact  that  twelve  odi:i>int  have  already  been  called 
for,  in  the«ie  dayn  of  active  competition,  would  of 
Itself  show  It  to  positesB  marked  snperiority.  We 
have  examined  the  book  moat  thoroughly,  and  can 
aay  that  this  succom  is  well   merited.     His  book, 


theoretical  snrgical  opinions,  no  work  thai  w«  are  at 
prenent  acquainted  with  can  at  all  compare  with  it. 
It  Is  a  compendium  of  surgical  theory  (If  we  may  aie 
the  word)  and  practice  in  itself,  and  well  detterves 
the  estimate  placed  upon  it. — Brit.  Am,  JoumaL 

Thus  enlarged  and  improved,  it  will  eoBtiBoe  lo 
rank  among  onr  beat  text-books  on  elementary  ftur* 
gery. — C'dunUm*  Sen.  of  Med.  and  Surg. 

We  must  close  this  brief  notice  of  an  admirabls 
work  by  recommending  it  to  the  earnest  attention  of 
every  medical  student. — CharUtton  Medical  JuumaX 
and  Review. 

A  text-book  which  the  general  voice  of  the  profss- 
ston  in  both  England  and  America  has  commended  as 


moreover,  poHse^Mes  the  inestimable  advantages  of   ^^^  ^f  ^^^  nj^at  admirable  ^'manoala,"  or. 
having  the  subjects  perfectly  well  arranged  and  clas-    rMcumr  as  Its  English  title  mna,  which  can  be 
alfled.  and  of  being  written  in  a  stvle  at  once  clear    p^^^ed  in  the  hands  of  the  aindent.    The  merltt  of 
and  aucilnct.— ilm.  JovrwU  of  Meti.  StienceM.  i  brultfs  Surgery  are  too  well  known  lo  ev<ry  one  t« 

Whether  we  view  Druitt's  Surgery  as  a  guide  to    need  any  further  eulogiam  from  us. — NashtilU  Med. 
operative  procedures,  or  as  representing  the  latest   Journal. 

TJAMILTON  (FRANK  H.\  M,D,, 

Pmfes9or  nf  PracturnJf  and  DiHueattonSt  Ac.,  in  BeUnmt  Ho9p.  Med.  CoQegt,  J«Vse  Tr*rk, 

A  PRACTICAL  TREATISE   ON   FRACTURES  AND    DISLOCA- 

TIONS.     Fourth  edition,  thoroughly  revised.     In  one  large  and  handsome  octavo  volnmo 
of  nearly  800  pages,  with  several  hundred  illustrations.    Extra  cloth,  $5  75 ;  leather,  $6  75. 
(Just  Issued.) 
In  revising  this  standard  work,  the  author  has  omitted  much  which  the  progress  of  seienee  has 
seemed  to  render  less  important,  and  has  thus  gained  room  for  a  large  amount  of  new  matter, 
so  that  with  but  little  increase  in  the  sixe  of  the  volume  he  has  yet  been  able  to  present  the  sab- 
ject  in  its  moitt  recent  aspect.     The  series  of  illustrations  has  likewise  undergone  a  thorough 
revision  ;  near!}'  one-fourth  of  the  wood-cuts  in  the  last  edition  have  been  rejected,  and  their  places 
supplied,  for  the  most  part,  with  original  drawings,  representing  the  most  approved  forms  of  ap- 
parel, and  the  latest  views  with  regard  to  the  pathology  of  fractures  and  dislocations.     In  iu 
present  improved  form," therefore,  it  is  hoped  that  the  volume  may  maintain  the  character  which 
It  has  acquired  of  a  standard  authority  on  every  detail  of  its  Important  subject, 

It  Is  not,  of  course,  our  intention  to  review  in  ex- 
tenso^  Haiuiiton  on  *'FmctureH  and  Dialocations.*' 
Eleven  yearn  ago  such  review  might  not  have  been 
out  of  place ;  lO'day  the  work  i<«  an  authority,  so  well, 
so  generally,  and  so  favorably  known,  that  it  only 
remalnn  for  the  reviewer  to  say  that  a  new  edition  is 


JuMt  out,  and  it  in  better  than  either  of  Its  predeces- 
fun^.—Cinctnnati  Clinic,  Oct.  14.  1S71. 

Uodoubtwily  the  best  work  on  Fractures  and  Dis- 
locaiiuuH  in  the  EDirlif>h  language. — Cincinnati  Mtd. 
Rfp*'.rtory,  Oct.  Ib71. 

We  have  once  more  before  us  Or.  Uamllton's  admi- 


rable treatise,  which  we  have  always  considered  tbs 
moi>t  complete  and  reliable  work  on  the  eubj^ct.  As 
a  whole,  the  work  is  without  an  equal  in  th«  litf  r»- 
tnre  of  the  profession.  —  ^Bo^ton  Jfecf.  and  Hura. 
Journ.,  Oct.  12,  1671. 


It  Is  unneeeasary  at  this  time  to  commend  the  book, 
except  to  such  as  are  beginners  in  the  study  of  thl» 
particular  branch  of  surgery.  Every  practical  sur- 
geon In  thiH  country  and  abroad  knowa  of  It  ae  a  mont 
trustworthy  guide,  and  one  which  they,  in  common 
with  us,  would  un«iualifledly  reeommeud  &«  the  high- 
est authority  in  any  language.— JV:  r.  Med.  SrconL 
Oct   16.  Ib71. 


ASHTON  (T.  J.). 
ON  THE   DISEASES,  INJURIES,  AND  MALFORMATIONS   OF 

THE  RECTUM  AND  ANU8:  with  remarks  on  Habitual  Constipation.  Second  American, 
from  the  fourth  and  enlarged  London  edition.  With  handsome  illustrations.  In  one  very 
beautifully  printed  octavo  volume  of  about  300  pages.  $3  25. 
We  cau  recommend  thia  volume  of  .Mr  Atthton's  in  The  Hhi>rt  period  which  has  elapsed  since  the  ap- 
pearance of  the  former  American  reprint,  and  lbs 
numerouH  editions  publlHhed  in  England,  are  the  b«»i 
arguments  we  can  offer  of  the  merits,  and  of  the  ui^ 
lessneHS  of  any  commendation  on  our  part  of  a  book 
already  ho  favorably  known  to  our  readers. — Boglon 
Jfrd.  and  Sury.  Journal^  Jan.  26,  1866. 


the  strongest  terms,  as  oontaiaing  all  the  latettt  detaiU 
of  the  pathology  and  treatment  of  diMea>s»«!>  connected 
with  therectnm. — Canada  Med.  Journ.,  March,  lb66. 
One  of  the  most  valnable  special  treatineH  that  the 
pl'VHtcian  and  surgeon  can  have  In  his  library. — 
Chicago  Medical  Examiner,  Jan.  18f>tJ. 


niGELOW  (HENRY  J.),  M.  /)., 

•^^  Prtt/d'ssor  of  Hurgtry  in  thf.  Ma^Jiochujtett»  Med.  College, 

ON  THE   MECHANISM   OF    DISLOCATION  AND  FRACTURE 

OF  THE  HIP.     With  the  Reduction  of  the  Dislocation  by  the  Flexion  Method.     With 

niimercius  nriRinal  illustrations.     In  one  very  handsome  octavo  volume.     Cloth.     $2  50. 

{IjateJy  Issued.) 

Wp  cauut.t  ii>o  liiijhiy  praine  thin  book  as  the  work 

of  an  accompliflhed  aod  wciontidc  surgeon.     We  do 


\'i   Bu    a(.i<uiiipiinii«^u   Auu   KUii'Ukiuc  Bur^t^un.       we  ao 

not  h*»Mtato  to  any  that  he  has  done  much  to  clear  up 
the  obHcnritles  connected  with  ihemechanlHm  of  dls- 
locHtfon  of  the  hip-julnt.  and  he  has  laid  down  most 
valnable  pracl\c?.\  Tnlen  for  the  ea«y  nud  pi«»st  suc- 
oensfal  mauKgeuttal  ut  \.Y\e%ft  Vu^xv^Xe*    IXna  vivQuvy- 


graph  la  largely  illuJitrated  with  exquisitely  executed 
woodcnt«,  after  photographs,  which  help  to  elucidate 
the  admirable  suhjoct-roatter  of  the  text  We  cor- 
dially commend  the  •'  Hip,"  by  Dr.  Blgelow,  to  the 
attention  of  sur*;eona.—2)K««f»  Quarterly  Journal  ut 
Midical  Science,  Yit\t.\%l^.  ' 


rELLS  (/.  SOELBERGu 

Pni/tjtgtvr  '>/  Ophihalmnkygy  in  K(nQ*s  Ootlepn  HbapUai^  Aff. 

TREATISE   ON    DISEASES   OF   THE   EYE.     First  Americaai 

KOitinn,  iritb  »«)(1itinti8 ;  illiwtrutrd  with  51ft  9ii|?r»vii}gt  oil  wood.  »tid  ilx  c»olori^<l  |il»U4. 
Together  with  *elfr<*tlon«  from  the  T«#t-ryfi«ji  of  Jii«ger  >nd  Sn«ll»fi.     In  one  l«rjc«  *in<l  , 
^tTy  h(ifid«nin9  octAVo  rolamo  of  liboot  75U  ffngf « :    puirii  ^iolK,  $$  00;   l«Ath4^^r  $ft  00, 
(Xg^/<r/y  hntrd.) 

h  work  h%3  ]or\^  b«e>n  wanting  whicti  ibonid  reprM^mt  a4«qant«il7  And  comfrleUI^  the  prtftftt  | 
'  frrlti'h  *'tyhlhnlmoJrtgT»  and  Ihb  wont  it  bun  been  the  iLtm  of  Mr.  Wi*llii  to  9iip(itj.      Ttlti 
■f  hif  Tolnme  by  tbe  metli^nal  jirew  ui  a  f!;aanirit«e  thnt  hi*  hai  r•aec'eed(^d  in  ^ 
"1  tn  r^'produciog  th<i  work  in  ihts  connlry  tv^ry  effort  bn^  bi*»fi  made  to 
-  rj  w»y  eott«d  to  the  wants  of  tbe  AmericAn  practitioner.     Sach  Addtttonei  ti«  I 
Me  have  been  Introduced  by  the  editor,  Dr-  I.  Minia  llaTf,  And  the  number  of' 
i  IS  been  more  than  doubled.     The  ini[>ortAnce  of  test-types  am  An  Aid  to  dU|fno<rtt 'I 
b  iM  aiiiLVer»allj  acknowledged  at  the  present  day  tbAt  it  ieemed  enential  to  the  complet^neft  of  T 
Uic  wiirk  that  tbej  ebould  be  added,  and  d#  the  Author  recommends  the  use  of  those  both  of  Jaeger 
at>  1    '  '^"  -"- '  ''  -  I  :*r._,... »  .- — r  ..*^.  seiet^tioni  bare  been  made  from  each,  to  that  the  praeUtion«»f 
ttin  loe  nece^pary.     The  work  is  thus  pre»ent«d  ae  in  eterjr  way 

All  AmericAn  profettion. 

ta  itjn  rmp«ct  the  work  before  op  t»  of  much  taore     mead  It  to  jill  who  de«lre  to  cou  -ood 

*  m^rU*-  to  tb*  ffwnerkl  prAstltloowr  tb&D  ttu>He  bonTy  i  work  on  o|tbthaImlc  iclf^Qci*.     Th^  Mob 


K 

ft  t*  fritrflmT.  ff>ini*r<*' 

1  ""^' 

1  J-^M  ■ 

the  bent  worktnpon  Ibe  tob- 

t  ,i^,,i    ..|    »t«  futriitK,  Vfv 

rrtL     UIlJjr^k!u',l  U^iy    COiU- 

1 

rOTSDEE  (JOSEPH).  F.R.S., 
Aurai  Surj/tian  to  nnU  Lecturer  on  Hurgtry  ai  8t  M*iTy*9  HmtpUnl^ 

THE  DiJiKASES  OF  THE  EAR:  tht^ir  Nature,  Dia^osis,  and  Treat- 
ment With  one  hundred  engravlngE  on  wood,  ^eeond  AmeHcan  •ditl(i04  In  one  rerj 
handjomdy  prioted  vctiTO  rolaioe  of  H^  pages;  «xtr«  dolh,  $4. 


TA  UEESCE  [JOHN  Z.\  F.  R,  C, S.,  1 

A  HAXDT-BOOK  OP  Ol'HTIIALMIC  SURGERY,  for  the  use  of, 

Fractit!oner«.     Second  Kdition«  reiri«ed  and  enlarged.     With  nqmerodft  fllttatnktJons.     lai 
one  Tery  hand«ome  octavo  volume,  exirft  ebvth,  f^  <»0.     {J^^tri^  Jnft^ti.) 

inrte  l«,  *•  It*  Aame 
f  taiiliaee  tAth«r  IbAc 

ancli  it   wiU  hf  fouQ  ' 


ii»  w*  hJAXv  s«**i,~ Ctiliju fuii 


iV- 


r,  who  mti«l  AJUititn'' 
•  of  th«  i»y<i*,  »ciit  . 
uJ^  to  ■iiiJy  the  cU' 


>)h^  ^^ ,..  . 


Li«  ^r  kU  Autl^ur,  4Kj^»^i.*ly    (mi    iii*  A  III' 


rSJVlUKH  OF  THE  EVE,  ORlilT,  AND  I  r  Tmma-j 

dtiUe  and  Hemtite  Kfferii.      With  about  one  hundred  tJ  i  cry  bjuid* 

aome  ootaro  Tolunie,  eaira  cloib,  $3  60 

It  la  aa  utialrablt;  prKtloal  book  la  the  blcbael  and  heel  eeaee  of  tk«  phraML^£oii4^  MmUeai  Timti 

mm4  QmttU^Mmf  IS,  1^7, 


Kl 


-  OF  THE  URINARY  ORGANS;  a  CompendiDin  of  the* 

l»i»ga«>»if,  I'Rtbclogy,  and  Treatment.     With  Ulu^tratiofli      In  on*  1arg«  »iid  haadtomt 
tKiavii  vtduuie  uf  about  000  paget,  aitrm  clothe     fJl  60. 


I 


^R  VA  XT  ( THOMA  S),  P.  H,  aS,  I 

THE    PRACTICE    OF  SUROEKY.     A   Maniial,   with  numeroaa 

•Qgravingi  on  wood.     In  one  rery  handfome  irolaiti*.     (AVur/y  Kf  Jf.l 


|0 


HsifBr  0.  Lsjl'b  PtreLioATTOXs — {Surgery,  dx.). 


J^ALES  (PHJUP  S.),  M.D.,  Surgeon  O.S.N. 
MKCIIAXICAL  TnERAPETTTICS:  a  frar 

An^nrTj'TT*-.    *,  jipMnnfi?*,   anrl   E1*»in«'DlmrT  Operation i  :    * 

M  uent  of  Fnujture*  aTi*i    L>i»l«»- itJ-nit.-. 

u  j.      In  t'nei  larger  aa4  liAmlKMaie  oclA'r 

I' V-  '-.   --uber,  $fi  7^. 

A  Nil  rl  directed  tj>«xKrDiDeftDd  Import  opr»n  tb«  mr^ritJi  of  lli 

«t«te«  til  tt  r»ur  npininn  Waome  a  ilaodArd  work   in  the  h»iid» 

g*ut3;"  »nii  I  1  for  uf9  ia  both  the  Armr  and  Nftrj  of  tb«  United  Ci4*4«titi 


■S. 
..■I  ,  uvirongh  work 


poHer,  Feb.  JiioeL 


M)«  nit-tiuiv 


^  Surj/run  ftnd  Frtiffjutor  qf  CUnieal  Bttrgmry  to  Untv*r«tUv  (JctUf^  fft%wpit4ii. 

LECTURES  O^  DISEASES  OF  THE  UIUNAKY  ORGANS. 

tlluDtmtionB  on  wood*     Id  ooa  neat  octavo  volume,  extm  cloth.     $3  25. 
tir 

He...  ^   .„-..;,.-.,  ,.;..  :. 

t^«»e  Icrcturea  to  ttie  prit^fesnloii.     Tber«  It  no  «ul9j«et  I 


•^tfCM  VAICi  •< 


^r  r£fB  8AUB  A1TTU0M. 

ON  THE  PATHOLOGY  AND  TREATMENT  OF  STKT 

THE  URETHUA  AND  URINARY  FISTULA,     VyUh  pl&Ua  and  wou-j  _^ 

third  and  revised  KugUsb  editioa.    la  oiieTery  baadjioiu«  octavo  Toluin*^  e^WAcivi^lSl 

Tr '  rk  baa  to  long  betin  reeognised  u  a  5tandard  anthoritj  on  iN 

j<"  '   be  rendered  oeceg^^ible  to  the   AuiefieAO   profession,       Hd  J  I 

ifcdv;!  .     „  :  -      I'ln  al  the  batida  ot  tbe  aathor  withia  a  few  uiontba,  it  will  h*  -»w»*i 

bis  latent  view0  and  to  b«  on  »  levi^l  with  tb«  moAt  recent  adyanesa  of  0ur^ieftl049i«ii<«% 

With  t\   W'lrlc  i>,fCf:T'Tr'.]   r;*  f,';*:  fitjf ti'.if! t v  upMj  tMp  |  atjly  kaow'j  hj  ifi,.  v''''f'""*i''in  a^  tklt  bvil^ey at  i 
•^**  tiwj;frw«10 


VATLOR  [ALFRED  S.),  MB., 

*■  L*vinr§T  *m  Mid.  Jurirp,  and  Chcmiwiry  In  Quy*^  ffoMptioL 

MEDICAL  JUIUSrUUDENCE-    Seventh  American,  from  the  X 

and  revised  London  edition.     In  ono  targe  ootuvo  Tolome.     (Pr^pmt^**^,} 


Tbe»lixtli  f  tblA  popnl&r  work  coine«  to  ai>' 

laeharge  ir,  Mn  Peuro^a,  of  tti«  Piiilit 

delphifl  tii:  :<)□«  mucb  U>  rt»Qd«r  it  uAoful, 

not  only  ta  tii^r-  lu^^Htuai  prHctitioner«  of  tbJM  coiiatrj. 
but  to  th^>s0  ufbii  liwii  pi-<>ri!>i!)^ii.ia.     VVi«6^jr  rotjilutit^ 

tho  r»»r  r«vt,rr=*  of  the  fmrmGr  Auioricaa  editor,    Dr- 

liar> '  1  i«  aUi^d  mhay  valuable  iiot«>»  af  hlx 

own  If  Ion  of  l>r,  Taylor's  work  i«  so  well  i 

tatai  :t  fii^  t  •  fii  rcronwnendatloa.     He  i*t  | 

0'*^  rltjf  oa  all  laaitent  4»od- 

ti«cf'  ,,.,  nod  ererj  ftD«««c<«lrie 

^•i* '  i£ire»  fre«b  a^Biirauc4»  in 

biH  I  lu»  wrillcuiitUudto  malbtala  ' 

hi*  r.  II.     ^o  one  should,  iu  fact,  b« 

wiiii<  ,  ,  ^u  iha  AQhj6ct,a«  ha  doa«  u*il 


ef«aA*  lUr  li^  I 


lft07. 


t r*»ri I. •»«->.— Ac lo   >'>«-t  Jl'^TiIiiXLl J 


Jtmmttl,  Dae.  i7,  ItKMJi, 
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J>LASDFORD  {G.  FIKLDING),  M.  7>..  F,  R.  C  P., 

■A-#  Ledurtr  on  Psychological  M^dicinf.  at  th*-.  8(Aool  of  St.  Oeorfft's  Hagpitil,  Ac. 

INSANITY  AND  ITS  TREATMENT:   Lectures  on  the  Treiitment, 

Medical  and  Legal,  of  Insane  Pntientfl.     With  a  Summary  of  the  Liiws  in  force  in  the 

United  Suites  on  the  Confinement  of  the  Ineune.     By  Isaac  Ray,  M.  D.     In  one  very 

handsome  ootavo  volume  of  471  pages:  extra  cloth,  $S  25.     {Just  JsstuJ.) 

This  volume  is  presented  to  meet  the  want,  so  frequently  expressed,  of  a  comprehensive  trea- 

tiiie,  in  moderate  compass>,  on  the  pathology,  diagnosis,  and  treatment  of  insanity.    Tw  render  it  of 

more  value  to  the  practitioner  in  this  country.  Dr.  Kay  has  added  an  appendix  which  nflbrds  in- 

formatiun,  not  elsewhere  to  be  found  in  so  accevsible  aform,  to  physicians  who  may  at  any  moment 

b«  called  upon  to  take  action  in  relation  to  patients. 

It  ■Mtinfie*  a  want  which  mast  have  been  eorely  i  as  oar  own  reading  extend*)  in  any  uther. —Xondon 


Practitioner,  Feb.  Ib71. 

Dr.  BUndfurd's  book  well  meet*  the  prevailing  de- 
flcieDcy,  aud  i»  uDe  of  that  cIaM»,  uuha]»i>ily  tou  hiiiall, 
which  prove  a  real  bleHMiDg  tu  the  buity  prHClltioDer 
who  hAH  DO  other  time  for  reading  but  thoKe  odd  mo- 
menta which  he  cau  catch  in  hiit  bnet  lutt^rvaU  uf 
leihore.  It  is  so  free  from  defeciH  aud  in  ttofair  a  re- 
Skctoally  br-en  in*  practice  and  the  appropriate  treat-  pre«catation  of  the  most  approved  viewH  re»pectiug 
Blent  (xr  them,  we  find  in  Dr.  Blaudford*H  work  a  Inranity.  that  we  find  in  it  umall  oci-aNion  for  crili- 
ouii«iderithle  adv;*nce  over  previons  writings  on  the  clMm,  and  can  do  little  more  than  couiiueud  it  aa  an 
auhjert  HIh  pictarea  of  the  variuua  forms  of  mental  i  admirable  manual  for  practical  n^e.  We  end  aa  we 
dlM'a-^^  HTf  •>•!  clear  and  good  that  no  reader  cau  fail  began,  in  heartily  recommending  it  ah  a  mi>8t  aneful 
tfO  h€  fHuck  with  their  anperlorfly  to  thi»»e  given  in  \  and  reliable  guide  to  the  Keueral  practitioner.— ilm. 
ordinary  manuals  in  the  English  language  or  (so  far  ;  Journal  Mini.  Hcunccii,  April,  lb71. 


felt  by  tl.H  busy  general  practitioner*  of  this  country. 
It  take<  the  form  of  a  manual  of  clinical  description 
oi  the  vnrlouH  furma  of  inaanlty,  with  a  deacription 
ot  ihf  mode  of  examining  persona  auapected  of  In- 
•aniiy.  Wo  call  particular  attention  to  this  feature 
of  the  b<xik,  aa  giving  it  a  unique  value  to  the  gene- 
ral iirai':iti«»n«*r.  If  we  paaa  from  theoretical  conaide- 
rati<->n-  to  deM:riptiona  of  the  varietiea  of  inaanlty  aa 


W 


nxSLOW  (FORBES),  M.D.,  D.CL,,  ic 
ON  OBSCURE  DISEASES  OF  THE  BRAIN  AND  DISORDERS 

OF  THE  MIND;  their  incipient  Symptoms,  Pathology,  Diagnosis,  Treatment,  and  Pro- 
phylaxis. Second  American,  from  the  third  and  revit^ed  English  edition,  in  one  handsome 
octavo  volume  of  nearly  600  pages,  extra  cloth.     $4  25.     (Lately  Issued.) 

brief  and  neceaaarily  very  imperfect  notice  of  Dr. 
Winalow'a  great  and  claaaieal  work  by  expreaaing 
our  conviction  that  it  ia  long  alnce  m>  imporiant  ana 
beautifully  written  a  vuluuie  baa  ianuod  from  the 
British  medical  preth.—DuUin  IlvJicai  PruM. 


A  work  which,  like  the  present,  will  largely  aid 
tb<  prac'itioner  in  recogniiing  and  arresting  the  flr»t 
Inaidion..  advaucea  of  cerebral  and  mental  dlweaae,  1« 
one  'if  iiji riieDKe  practical  value,  and  dcmandb  earuCHt 
att*fnti<>n  and  diligent  atndy  on  the  part  of  all  who 
have  €uihrarpd  the  medical  profcMiion,  and  have 
thereby  uudcrtaken  reAponHlbilitlea  in  which  the 
welfare  and  bappineaa  of  individuals  and  famillea 
are  la/svly  involved.    We  shall  therefore  close  thia 


It  is  the  most  intereating  as  well  aa  valuable  book 
that  we  have  aeon  for  a  long  time.  It  ia  truly  laaci- 
natlng.— Jm.  Juur.  Med,  Hcienctt. 


r  EA  [HENRY  C). 
-^  SI  PEliSTITION    AND    FORCE:    ESSAYS    ON    THE  WAGER  OF 

LAW.  THE  WAGER  OF  BATTLE,  THE  ORDEAL,  AND  TORTURE.  Second  Edition, 
Enlarged.  In  one  handsome  volume  royal  12mo.  of  nearly  500  pages;  extra  cloth,  $2  75. 
{Just  Issued.) 

We  know  of  no  aiugle  work  which  contains.  In  so  intereating  phases  of  human  society  and  progress.  .  . 
■mjll  a  compasH,  •<!  much  illuatrativeof  IheNtraugeot  The  fuluemt  aud  breadth  with  wnich  he  baa  carried 
oper4t.ji.a  of  the  human  mind.  Foot-notea  give  ibe  out  hia  comparative  survey  of  tbia  repuiaifV  field  of 
ataihorUy  (or  each  statement,  ahowing  vaat  reaearch  hintory  [Torture],  are  auch  aa  to  preclude  our  doing 
Mid  w>juderfui  induHtry.  We  advine  our  eon/rirr*  Justice  to  the  work  withiu  our  preaeut  ilmita.  But 
tt>  read  thix  book  and  p<mder  its  teachings. — Ckicayo  here,  aa  throughuut  the  volume,  there  will  be  found 
M*>d.  JouriinL,  Aug.  lti7U.  .  a  wvAlih  of  illustration  and  a  critical  grnsp  of  the 

As  a  w..rk  of  curious  inquiry  on  certain  outlying  '  l'l'iV'»V''/*'*^*^  ^y^vori  of  facta  which  will  render  Ui. 
voinlH  uf  obaolete  law,  "buperatition  and  F.»rce"  is  .  V***  "^  ***,*.  "^  "i^*"!'"*  ^»1«»«  ^^  the  hiaioneal  alu- 
Soe  of  the  moat  remarkable  hooka  we  have  met  with.  '  deul.-L»/u/ui*  Haturdiiy  Review,  Oct.  ^  1&70. 
^L'mfion  AUienaum,  *Nov.  3,  IbWJ.  I      j^^  ^  i,^^^  o»«ady  reference  on  the  aubjecl,  it  ia  of 

He  haa  thrown  a  great  deal  of  light  upon  what  maat  ;  the  highokt  valne.^  WeetMineUr  IUeitu>,  Oct.  lMj7. 
be  regarded  aa  one  of  the  moat  inatrucuvo  a*  well  as  [ 


r  THE  RAME  AUTHOR,    {JuH leeued,) 

STUDIES  IN  CHURCH  HISTORY— THE  RISE  OF  THE  TEM- 

rORAL  POWER— BENEFIT  OF  CLERGY— EXCOMMUNICATION.  In  one  large  royal 
12mo.  Tolnme  of  516  pp.  extra  cloth.     $2  75. 
The  story  was  never  told  more  calmly  or  with    literary  phenomenon  that  the  head  of  one  of  the  first 
"*    ^  "  American  huusea  ia  also  the  writer  of  Mme  of  Ita  moat 

original  book.*.— Low 'io/i  Atfunaum,  Jan.  7,  lb7l. 
Mr.  Lea  hai»  dune  great  honor  to  hiunelf  anc^this 


nenter  learning  or  wiaer  thought.  We  doubt,  indeed. 
If  any  oth.'-r  study  of  thia  field  can  be  com{>ared  with 
thia  for  ciearneaa,  accuracy,  and  power.  —  Chicaffu 
Hx'tintntr,  Dec.  IbTU. 

Mr.  L^d'Hlateat  work,  **  Studies  In  Church  HUtory," 
fully  r-Uhtaina  the  promise  of  the  flr&t.  It  dealt  with 
thP:e  bubjecta — the  Temporal  I'ower,  iit^ueflt  of 
Cier^y,  and  Excommunication,  the  record  of  which  < 
ban  a  i»eculiar  iuiportaace  for  the  Euglii*h  ^tudent,  aud 
la  a  cnapter  on  AnciAut  Law  likely  to  be  regarded  aa 
Aniil.  Wv;  can  hardly  past  frum  uur  monii*fu  ot  such 
w<»rka  a^  the<*c— with  which  that  on  "Sacerdotal 
C«iibacy"  should  be  included— without  noting  the  | 


country  by  tue  admirable  works  be  bun  written  on 
ecclemologicai  ana  cuguate  aubjects.  W«  have  already 
hitd  occa«iou  to  commeud  his  **hnperatiilun  aud 
Force"  and  hia  "  Ilutury  of  Sacerdotal  Celibacy." 
Tue  preneut  volume  is  fully  as  admiraulu  lu  IM  ikh- 
ih»dof  df.ilingwith  topic*  and  in  tho  ihoroughbe«»— 
a>iuaiity  tioIie«|uently.ackingln  Aui<tricau  auiuor*— 
With  wbich  tiioy  are  investigated.— .V.  i'.  J»arMUo/ 
PeyclvA.  Jiedieint,  July,  lb«u. 
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